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What are the potentials and limitations of constructing a regional

building culture in and around Bozeman, Montana? Starting with the theories

of architectural regionalism, this thesis takes a pragmatic approach to synthe-

sizing several topics—history, geography, technology, economy—and situating

them within Bozeman’s specific context in order to assess the implications of

constructing a regional building culture. This potential shift is viewed primar-

ily as technological, but with the understanding that technology is not just

objects but also a set of practices and knowledge embedded in the co-evolving

structures of society. The main outcome of the research is therefore recom-

mended points of action for builders, designers, and policymakers that would

encourage the development of regional building practices, which are shown

to have technological and economic benefits when compared with universal

technologies. Limitations are discussed in terms of barriers to realizing these

benefits, as well as possible problems and contradictions.
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To start, the various discourses of architectural regionalism are summa-

rized to provide a theoretical footing. Next comes an overview of the history of

Bozeman’s building culture, with an emphasis on how universal technologies

and their related cultural assumptions have obscured the potential for regional

building practices. This leads to the question of defining the region, which is

taken up first in an analytical way, then more concretely by using geographic

information systems (GIS) to map the region’s climate. Analysis of climatic

variables suggests technological practices that could reduce consumption of

fossil-fuel energy. These are discussed conjointly with a critique of regional

materials and an assessment of how these regionally appropriate alternatives

might emerge within conventional technological systems. The economic impli-

cations of regional technologies are discussed in terms of benefits and draw-

backs. Finally, all these findings are put within the context of information

gathered through interviews, which leads to concluding recommendations for

action and critical reflections.
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Chapter 1

Introduction

Regionalism is only an instrument: its aim is the best life possible.

–Lewis Mumford1

It was still dark on a mid-February morning when I fumbled with the

frozen valve on the air compressor. The tarps crackled with breaking ice as I

uncovered the piles of lumber. Another guy on the crew and I got the brooms

and swept the drifted snow from the concrete slab. We’d start putting up the

pre-framed walls that day. In an hour, the fierce low winter sun would crest

the fields to the east and bring welcomed light and warmth.

Having left my engineering studies and returned home to Bozeman,

Montana, I got a job helping to build a new farmhouse on the outskirts of

town. The owner had grown up on the property, left the farming life for other

pursuits, and was now building a house in which to raise a family and grow

old. The small company I worked for was “green,” and the house was to have

some unconventional traits—2x6 walls with good insulation, radiant heat in

1Mumford (2007, 243)
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the slab, solar hot water. I was happy to be getting a paycheck and learning

how to build.

As the months wore on and the house took shape, a question began

stalking me: how could we be building here? By here I meant the site, but also

Bozeman and the surrounding region, whatever that was. As I started to learn

about passive solar and alternative materials, all those years of engineering

made it difficult for me to overlook what I took to be possible improvements

to the systems of materials and energy that make up a building. When I

took a week off in early summer to lend a hand on a project on the Cheyenne

reservation in eastern Montana that was using straw-bale and plenty of solar

geometry, this hunch grew toward admonishment: how should we be building

here? The answer, as I saw it, was tied to adaptation to place, but I didn’t

know exactly how or why.

That has been the central question of my graduate studies, of which

this thesis is the culmination. Of course, such an unwieldy questions begs some

clarification. First of all, what is here? That is, how could Bozeman talk about

its place in a way that is meaningful to shaping the built environment? Also,

what are some ways of building—potentially unconventional at the moment—

that would fit this understanding?

As it turns out, these questions lie at the heart of the discourse of ar-

chitectural regionalism, which I feel fortunate to have encountered. While it

subsumes many diverse movements within architectural theory and practice,

regionalism collectively asserts that consideration of the region brings into fo-

2



cus variables—cultural, ecological, economic—that are not apparent at the

scale of the immediate site.2 Conversely, and more directly aligned with this

thesis, the region raises possibilities that are obscured by more universal prac-

tices. In my view—shaped mostly by Vincent Canizaro’s and Steven Moore’s

writings on the subject—regionalism offers few definite answers, but definitely

a useful scale (the region) for negotiating the complex cultural, technological,

and ecological variables that influence how we shape our world.

In this thesis, that useful scale of the region (Bozeman’s) serves to

ground an interdisciplinary inquiry into several topics, each presented as a

chapter that is an exploration into some aspect of what it might mean to

build in a more regionally adapted way. The questions pursued in some chap-

ters could fulfill whole theses in themselves, so the approach favors breadth

over depth. While the synthesis of several topics is reflective of my own ques-

tioning into the many sides of the question, my intent is that the result of this

approach might also be useful—somehow, sometime—to Bozeman and the sur-

rounding region as it considers how to shape its future. Standing by Canizaro,

my belief is that regionalism has much to offer the inhabitants of Bozeman

and the surrounding area as they grapple with the complicated challenges of

global climate change, local livelihood, and all the unintended consequences

of building—as well as the opportunities to improve life through addressing

these challenges.

2Canizaro (2007)
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My initial approach to the question—how should we be building here?—

was aimed at making something like a pattern book of design elements that

might educate builders about regionally specific practices. This approach was

based on a structuralist methodology, which, derived from linguistics and an-

thropology, asserts that architecture can be reduced to simple and universal

“signs.”3 Following my first round of interviews, in which I encountered some

disagreement among architects, builders, policymakers, non-profits, and con-

sultants about what regional adaptation looks like, I grappled with the idea

that a structuralist methodology might trump this ambiguity by imposing

technical rationality. More theoretically stated, structuralism’s universality

is implicitly deterministic in that it suggests an inherent correlation between

starting conditions and outcomes. Rather than accept this premise, I shifted

my attention to the current state of knowledge as not the solution, but as a

starting point for an unfolding process of regional adaptation. I realized that

in Bozeman we don’t really yet know how we might build specifically to the

region, for a simple reason—we have not been trying that hard.

Hence, I shifted my methodology from structuralism to pragmatism. As

it turned out, this approach fit better with the transformational impulse that

motivated my inquiry in the first place, and was well-suited to studying the

social as well as technical context in which a regional building culture might

emerge. Without getting into the finer points of the philosophical differences of

such pragmatists as John Dewey and Richard Rorty, I understand the general

3Broadbent et al. (1980), Groat and Wang (2001, 147)
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meaning to be that knowledge should be viewed as contextual and always

contingent upon the question of how we want to live. This is to say that the

effect of knowledge is more important than abstraction.4 As Davison (2001,

165) puts it:

The substance of practical rationality is nothing less than a vision

of the good life that is worked out, endlessly and exhaustively,

within the partiality and ambiguities of embodied practice.

Pragmatism’s trial-and-error approach is therefore a natural ally to regional-

ism’s creative pursuit of ways of living shaped to particular localities. Follow-

ing these principles, the arguments that unfold in the following chapters are

not a contribution to the systemization of the theory of regionalism, nor are

they technical treatises about how to make buildings more efficient (though

they are partly that too)—they are an attempt to clarify how regionalism

might be useful in shaping a better built environment in Bozeman. The re-

sults are therefore tailored to Bozeman and the surrounding region. As for

more far-reaching implications, the most I will claim is that the method itself

could be useful for assessing similar potentials in other specific places.

This change in methodology mainly affected how I treated the infor-

mation gathered through interviews. Rather than limit my interpretation of

informants’ views to a distillation of recommendations for passive solar or earth

berming, I found value in what their experiences conveyed about the prospects

4Moore (2010)
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for change. These perspectives, presented in Chapter 8, are a sampling of the

complex backdrop of existing building practices that form the basis for any

application of pragmatic, and therefore change-oriented, knowledge.

The interviews serve to produce a measure of context, but they also

influenced the outcome of the rest of the thesis. The views I encountered

sparked certain questions that became the seeds of chapters. Therefore, while I

entered the project with a certain conviction in the possibilities of regionalism,

my overall research approach approximates the qualitative “grounded theory”

that Groat and Wang characterize as when “a researcher seeks to enter a

setting without preset opinions or notions, lets the goings-on of the setting

determine the data, and then lets a theory emerge from that data.”5 I did

depart from this method in that I conducted most of my interviews in one

swoop and patched together much of the theory later, so the process lacked the

iterative, integrated process of research and theory-building that Groat and

Wang describe. If time and resources permitted, grounded theory suggests

that I return to Bozeman and check out these ideas. I submit that this would

be the measure of the truth of what I have made.

Having approached the project with a notion, however vague, that re-

gionalism is good, I see in retrospect that I may have blocked other paths of

inquiry. Somewhat counter to my original intention, though, my explorations

in the wake of the interviews frequently took me in the direction of challenging

5Groat and Wang (2001, 180)
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my regionalist ideology. (By ideology, I mean a set of ideas through which I

filter my experience—in contrast to letting my ideas arise and evolve through

experience.) For example, the mapping of the climatic variability in Chapter 5,

the analysis of regional materials in Chapter 6, and the unraveling of the con-

tradictions of regional economy in Chapter 7 all explore the intricacies of the

generalized idea that “regionalism is good.” While I hope that the following

chapters convey the reasons why I still stand by the idea that regionalism has

much to offer Bozeman’s culture of building, what I also hope to convey is the

complexity—even contradiction—that has become part of my understanding

of its potentials and limitations.

Other shortcomings are necessary simply to narrow the scope of the

research. My background as a builder has given me a habit of fixating on

the single-family house as the archetypal building, with the result here that

I focus on residential building practices at the expense of commercial and

industrial. I focus on form and function at the expense of a discussion—

one necessary for Bozeman to have—about land-use patterns. (If I point out

some ways that houses could reduce their consumption of fossil fuels, it is not

to be assumed that I condone blanketing them across the Gallatin Valley.)

I focus on technologies much more than the aesthetics that are central to

the practice of architecture. But as it turns out, many of the practices I

recommend as regional are already part of good architectural practice, so I am

writing primarily with builders, policymakers, and citizens in mind. All these

exclusions are practicalities and are certainly not inherent to architectural

7



regionalism.

My final working question has become this: what are the potentials and

limitations of constructing a regional building culture in and around Bozeman,

Montana? Chapter 2 sets some theoretical bounds by tracing the history of ar-

chitectural regionalism. In Chapter 3, I look back at the history of Bozeman’s

building culture in an attempt to understand the contingencies that have lead

it to practices not all that different from most parts of the country. Chap-

ter 4 takes up the question of what here is by analytically suggesting some

competing definitions of Bozeman’s region, ultimately settling on Greater Yel-

lowstone. In Chapter 5, I explore the climatic variation in Greater Yellowstone

to suggest the challenge of constructing regional building practices based on

climate. Chapter 6 assesses the appropriateness of existing building practices,

and suggests some alternative technologies and materials. In Chapter 7, I ex-

plore the potential benefits, as well as the contradictions, of a regional economy

that could be supported by, and integrated with, regionally specific building

practices. Chapter 8 presents the perspectives garnered from interviews, both

as a context to ground the previous chapters, and also to suggest the potentials

and limitations of shifting to regionally adapted practices. Chapter 9 provides

a summary, some recommended points for action, and critical reflection.

Since those cold mornings on the job site, I have found regionalism to

be a useful tool for understanding how we could build in Bozeman. To get to

the point, our reliance on universal technologies and practices has stunted our

ability to build in ways that relate in more life-enhancing ways to the local

8



ecology and economy. Starting to think in terms of the region, we could see

fresh perspectives on where we’ve been and how we might better shape our

communities into a sustainable future.

9



Chapter 2

History of architectural regionalism

Regionalism is never a singular theory but is most often a means by which

tensions—such as those between globalization and localism, modernity and

tradition—are resolved.

–Vincent Canizaro1

“How should we be building here?” With that question, I entered the

longstanding theoretical discourse of architectural regionalism. In attempting

to arrive at an answer, I have relied heavily on Vincent Canizaro’s (2007) com-

pilation Architectural Regionalism, an invaluable resource. While I stand by his

argument that regionalism is best presented in a dialectical fashion, my review

of the topic here is more easily treated chronologically. Though a self-conscious

effort at engaging with the conditions of the region (as opposed to an un-self-

conscious one, which is sometimes used as a definition of vernacular) is a very

old occurrence, the discourses in the modern era (roughly since the turn of the

twentieth century) are what I mean when I say “regionalism.” Canizaro cate-

gorizes these movements as regional planning, referential regionalism, regional

1Canizaro (2007, 16)
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modernism, bioregionalism, and critical regionalism.2 In addition to these,

I outline in this chapter in more or less chronological fashion the regional

analysis of Ian McHarg, bioclimatic architecture, and regenerative regional-

ism, plus an interspersed discussion of how the more continuous themes of

regionalism—grounded as they are in the ideas of Mumford—interrelate with

the historical appearance of “sustainability.” What emerges from a survey of

these various movements is a picture of their differences, but also of a steady

effort to creatively resist some of the worst tendencies of the twentieth cen-

tury and re-orient its rapidly changing conditions toward more life-enhancing

arrangements. Canizaro (2007, 21) says it better than I can:

The consistent themes are resistance to standard forms (preferring

a balance between universal and local), a concern for authenticity

(the key to cultural and personal identity), and the fostering of con-

nectedness among people of the specific culture, history, identity,

and ecology of their region.

Regional planning

The formulation of regional planning marks the inception of twenti-

eth century architectural regionalism. The Regional Planning Association of

America (RPAA) was formed in 1923 with the aim of guiding the construction

of streets, town blocks, cities, and regions in a socially conscious way to best

achieve a society in balance with itself and with its natural environment. Lewis

2Canizaro (2007)
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Mumford’s prominence within the RPAA offers an approximation of its values

and goals. His lifelong question concerned the prospects—given the sudden

technological evolution unfolding during his time—for a vibrant cultural and

material life. The principles of organicism that underlined his critique led him

to the conclusion that the region was the most viable scale on which to ad-

vance the potential of technology while mitigating the ecological and cultural

damage it tended to inflict. Key to this idea, and of the RPAA more generally,

was that the region was not to be a provincial, insular community, but the

most able, functional, and progressive—in a word, the most modern—unit of

achieving the good life. In this view, as Lefaivre and Tzonis (2003, 34) put it:

Regionalism is seen as an engagement with the global, universal-

izing world rather than by an attitude of resistance. . . regionalism

becomes a constant process of negotiation between the local and

the global on the many different issues that traditionally make up

regionalism.

Referential regionalism

Mumford’s argument for self-consciously using the region as a means

of mediating between the local and the universal was ground-breaking in that

it counteracted, according to Canizaro, two prevailing and misguided uses of

place—mystification and economic abstraction.3 Around the same time, a sim-

ilar set of goals was being advanced in a movement that has become known as

3Canizaro (2010, 155)
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referential regionalism. Those of this movement saw the celebration of the local

as a source of creativity and renewal, an antidote to the increasing mechaniza-

tion and centralization of society—what Mumford called the “megamachine.”

The architecture of this vein looked to indigenous cultures, local materials,

and craft traditions for inspiration, a fine example being Mary Colter’s endur-

ing stone structures perched on the rim of the Grand Canyon (see Figure 2.1).

Due to the eclectic and historical references that characterize the architecture

of this period, it is frequently criticized as romantic or scenographic. Yet, as

Canizaro argues, that may have to do more with the undermining of asser-

tions of authenticity in our own era of pervasive commodification than with

the actual intentions of the referential regionalists, which were quite genuine.4

They did not advocate anything like the style of central Santa Fe, which is

mandated to look like adobe, but is in fact made with conventional materials

such that it fails to provide the functional benefits of the vernacular it tries to

emulate.5

Regional modernism

It may come as a surprise to the self-proclaimed regionalist, especially

one whose allegiances are to the more anarchic and ecocentric tendencies

of bioregionalism, that modern architecture—commonly essentialized as the

glass-and-steel buildings of no-place—is actually a crucial ally to regionalism,

4Canizaro (2007, 30)
5see Wilson (1997)

13



Figure 2.1: Mary Colter’s Lookout Studio in Grand Canyon Na-
tional Park, constructed 1914 (National Park Service, 2011).

at least the facet of it Canizaro terms regional modernism. While the ideology

of modernism, and the International Style it bred, have indeed stamped the

world with structures that pay little heed to their surroundings, so too have

classical architecture and even the craft traditions. The perceived hegemony of

modernism tends to consolidate criticism against it, even though it developed

between the 1930s and 1960s on at least two trajectories: “hard” modernists

towing the line of European modernism (the International Style), and “soft”

modernists that developed a more flexible approach attuned to local variation

(exemplified in the work of Aalto, Gropius, Neutra (see Figure 2.2), and even

Le Corbusier).6 The modernist creed of functionalism and the re-evaluation of

local practice, while to a degree suppressing local practices, in turn opened up

6Canizaro (2007, 31)
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new possibilities for relating to real conditions of regional variation. Mumford’s

ideas are again prescient and important on this point, in that he was critical

of using local materials merely for their own sake if other more functional

materials were available. The Bay Region style he hailed, with its informal

precision, modesty, and use of local woods, remains an exemplar of a sort of

native modernism that resisted the European model.

Figure 2.2: House in Bozeman designed by Neutra in the 1950s,
with hand-hewn log construction, extensive glass, radiant heating
system, and sod roof (Daily Icon, 2011).

While Mumford became ever more critical of the “megamachine,” even

turning quite pessimistic in his later life, his outlook was essentially modern—

in the broadest meaning of advocated technology and social progress. In this

sense, his critique is very distinct from that of Martin Heidegger, who favored
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instead a mythic retreat from modern systems of production, and therefore

characterizes a “post-modern” outlook. Heidegger’s philosophy is a useful ref-

erence for distinguishing the “blood and soil” regionalism of the Nazi regime

(which he at least tacitly supported), which manifested all the worst possi-

ble traits of regionalism—regressive, exclusive, and totalizing—as compared

to that of Mumford, which encouraged the best—progressive, democratic, and

contextual.7 Given this divergence, there is little sense in prolonging the com-

parison, but regionalism is nonetheless continually entreated to fend off the

perception and possibility of being parochial, insular, or deterministic.

The topic of determinism escalated around the work of Ian McHarg,

the renowned landscape architect, planner, and author of the highly influen-

tial Design with Nature (1969), whose ecological methods were hailed by his

mentor Mumford as a harbinger of designing to the dimensions of regions. His

strategy of systematically evaluating natural features, in order that the most

sensitive and appropriate human response to them might be constructed, has

been deemed by some as too suppressive of human agency and cultural vari-

ation.8 The originality of his analysis was his mapping of different criteria

(such as vegetative cover, slope, and flood zone) as discrete layers, and then

overlaying or stacking them to form a “layer cake.” This method, conceived

well before widespread use of computers, prefigured geographic information

systems (GIS), which essentially creating the now-common practice of the

7see Lefaivre and Tzonis (2003, 34)
8see Steiner (2006)
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environmental impact statement and gave regional planning a powerful new

tool. In this thesis, I make use of GIS to map the climatic variables that might

inform a more regionally adapted design. With regard to the issue of deter-

minism, I intend my pragmatic stance, as well as the variety of information

I draw upon (natural, cultural, technological) to help dispel the notion that

mapping a set of variables somehow determines an appropriate response. My

view is that this process constructs a set of constraints (which are also possi-

bilities), the reaction to which is much more complex and culturally situated

than the deterministic argument usually acknowledges. I explore this issue in

more detail in Chapter 8, on interviews.

Bioregionalism

McHarg was emblematic in the ecology movement that took shape in

the turbulence of the 1960s, a movement that articulated, on the West Coast,

a theory and practice that has become known as bioregionalism. Catching the

wind of the more radical sentiments on the scene, bioregionalism has from its

beginnings been aligned with an agenda of decentralization and a re-ordering

of political boundaries so they are more sympathetic to natural variation (an

idea harkening back to the anarchist geographer Petre Kropotkin).9 Through

being attentive to their local places and learning from their indigenous pre-

cursors, bioregionalists seek to “reinhabit,”10 “dig in,”11 and resist or amend

9For an in-depth summary of the bioregionalist movement, see Aberley (1999)
10Berg and Dasmann (1977)
11Dodge (2007)
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the destruction of their places, constructing instead a low-impact society in

balance with its surroundings. As a movement, its most singular metaphor has

been the watershed, a unit of regional definition that eludes political bound-

aries and envisions a society unifying the natural and the cultural.

Despite bioregionalism’s persistence within networks of activists and its

success at shifting awareness to the possibility of regions formed along natural

lines, it is not all that specific when it comes to building—though there are

strong currents within “ecological” building that could be called bioregional.

Bailey (2002) proposes an eco-regional approach to architecture, outlining a

rather fuzzy strategy that includes everything from New Urbanism to passive

solar design. The practice of natural building (using un-refined materials like

adobe or straw) could be called bioregional insofar as is favors the local. And

the potential of alternative energy technologies to foster decentralization was

probably first brought to widespread attention by bioregionalists.12 Canizaro

(2007) offers a few examples of bioregional buildings, one being the Center for

Maximum Potential Building Systems in Austin, Texas, which is co-directed

by Pliny Fisk, a former student of McHarg. The Center’s buildings combine

passive technologies like natural ventilation and daylighting with local mate-

rials like recycled steel, fly ash, caliche, and straw bale in an effort to balance

energy and material inputs and outputs within the boundaries of the region.13

While the bioregional movement has been instrumental in formulating the logic

12see Berg and Tukel (1980)
13see Fisk III (1983)
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of building practices that optimally minimize their ecological impact, indeed

being the regional discourse that prefigures most directly the emergence of

sustainable design,14 bioregionalism has also at times gotten itself into trou-

ble with those focused on social equity because of a perceived tendency to

prioritize the ecological over the social.15

Designing with climate

An architectural strategy used by bioregional builders, but one equally

situated in the practices of modernism, is that of designing with climate. Ol-

gyay and Olgyay’s Design with Climate (1963) obviously enough denotes the

root of this practice (in contemporary architecture discourse at least), which

now also goes by the term “bioclimatic design.” When the oil embargo hit in

1973, bioclimatic design was fused with a sense of urgency as designers and

scientists scrambled to find solutions to the perceived twilight of plentiful en-

ergy. Those years saw the creation of a huge volume of passive solar literature,

which today fills a good part of an aisle in any university architecture library.

Some works in this genre were explicitly regional in scope, such as Knowles’s

(1974) analysis of the Owens Valley in California, in which he derives optimal

building forms and settlement practices by abstracting and analyzing the lo-

cal landforms and climatic conditions. Others, like Watson’s Climatic Design

(1983), are less specific, but nonetheless qualify as regional to the extent that

14Canizaro (2007, 32)
15see, for example, Gilbert et al. (2009)

19



climate is place-specific phenomenon.

Critical regionalism

Emerging in the early 1980s, critical regionalism incorporated biocli-

matic strategies, among other elements of regionalism, to steer a middle way

between the universalizing tendencies of modernism and the equally distress-

ing superficiality of a crescendoing post-modern response. While its origins

are generally ascribed to the works of Liane Lefaivre and Alexander Tzonis,

critical regionalism is today at least as widely known through the work of

Kenneth Frampton.16 The operative word in critical regionalism is critical—

the regional serves as a palette of specificity, but not for painting a familiar

picture. As in critical theory, convention is hunted down and questioned. But

lest this critique float off into abstraction, the terms of the real world (climate,

local materials), which are regional, as well as the real senses of those who ex-

periencing it (touch, smell) serve as the means to ground it. This harnessing,

but not mystification, of local conditions functions in critical regionalism as a

resistance to homogenization, particularly that stemming from commodifica-

tion. Hence, though the buildings in this style may be unrecognizably related,

they are unified by a subtle challenge to the prevailing logic of post-industrial

capitalism.

Frampton seldom uttered the word “sustainability,” but his argument

for greater sensitivity to the conditions of the site and for participation in

16some key texts are Frampton (1983b) and Frampton (1983a)
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local material and energy flows does approximate the architectural responses

engendering the United Nations report Our Common Future (1987), which

brought the term to prominence. During the decade of the nineties, the se-

riousness of global warming was coming into focus, and the regional critique

(and regionalism in general) was perhaps overshadowed by the immensity of

the looming global challenges. Critical regionalism remained confined to an

enclave of architecture, while the focus shifted to reductive measures of energy

and carbon as activists and leaders alike struggled to define the terms of action,

terms that critical regionalists largely resisted. Gaining momentum through

the final decade of the twentieth century, “sustainability” owed its singularity

to the multiplicity of meanings it subsumed, some regional and many not.17

The regionalist vision, like the vision of the good life, never really died,

but took a theoretical turn with Moore’s (2001) conception of regenerative re-

gionalism, which sorted out the theoretical dislocations of Frampton’s mixed

use of Heidegger and critical theory, proposing instead a “non-modern” model

making use of John Tillman Lyle’s ideas of regenerative technology.18 The

non-modern thesis reiterates the possibility of viewing technology as a poten-

tially beneficial participant in natural material and energy flows, and of view-

ing architecture as the product of technological and social networks rather

than discretely designed objects. Moore’s recent (2010) book, Pragmatic Sus-

tainability, includes a chapter by Canizaro that gives regionalism a pragmatic

17see Guy and Farmer (2001)
18Moore (2001), Lyle (1994)
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foothold by arguing that sustainability may be more productively viewed not

as something that recently popped up, but as an extension of the long history

of regionalisms, going back at least to Mumford.19 “By providing a prag-

matic, intimate, culturally enriching, participatory, and everyday relationship

with their local or regional environment,” Canizaro argues, “the abstractions

of sustainability and sustainable techniques are made direct and personal.”20

Canizaro concludes by positing “civic environmentalism”—which emphasizes

the role of local citizens in shaping their immediate locale—as an emergent

movement capable of providing an a posteriori logic21 nourishing to the re-

gionalist potential.

The starting point of this thesis is a wholehearted agreement with

Canizaro’s argument for the relevance of architectural regionalism to sustain-

ability and Moore’s call for a regional application of technology. Although I

entered into the study or regionalism already somewhat imprinted with the

environmental vision of bioregionalism, I have, in the course of this research,

found myself relating more and more to the other discourses, particularly re-

gional modernism. I still find in bioregionalism a practical set of ideas for

defining a region (which I apply in Chapter 4) and a hopeful intention to in-

tegrate the built and natural worlds, but I have also come to recognize some

of its ideological limitations. These, I think, are well complemented by re-

19Canizaro (2010)
20Canizaro (2010, 152)
21By Canizaro’s description, this type of logic favors justification based upon experience,

compared to a priori logic, which does not. In other words, a posteriori is empirical, while
a priori is abstract.

22



gional modernism and critical regionalism, which more directly engage with

modern systems of production. My intended contribution to the existing lit-

erature is to synthesize across these different ideas of regionalism and make

them relevant to a specific place (Bozeman, Montana) through a study of the

historical, geographical, technological, and economic questions that arise from

the attempt to define a regionally adapted ways of building, as well as through

an exploration (with interviews) of the social context in which these ways of

building might be realized.

Because “regional” buildings tend in the contemporary imagination to

inhabit a pre-modern past, regionalism does risk nostalgia. Around Bozeman,

this is illustrated by the fascination with log cabins, usually much bigger than

any pioneer’s. As this overview hopefully makes clear, however, regionalism as

a whole has less to do with replicating a historical vernacular than with relating

to place in a way that is constantly being revised. Regionalism therefore looks

at least as much to the future as it does to the past—and when it looks to the

past, it is critically, with an eye on what is vital and life-enhancing, and what

is stagnant and restrictive. With this in mind, I turn now to a defining the

history of Bozeman and the surrounding region.
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Chapter 3

Defining the region historically

On one hand, buildings exist as stand-alone artifacts that express the deep

meanings, aspirations, and social order of a culture. Like the building culture

that produces them, they are at the same time autonomous and interdependent

with the culture at large.

–Howard Davis1

What is the history of architectural regionalism in Bozeman, Montana,

and for that matter, what is the region? The latter question is the subject of

Chapter 4, while in this chapter, the history of Bozeman’s buildings is surveyed

to get a sense of the extent to which they are regional.

Given the goal of exploring the potential for regional adaptation, it

is not enough to ask how the existing practices are regional—the question

must also be, why? This expands the history in question beyond a survey of

the progression of building technologies and techniques to include the cultural

context that supported and shaped them. This question enlists Howard Davis’s

(1999) idea of building culture, which he defines as “the coordinated system

1Davis (1999, 95)
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of knowledge, rules, and procedures that is shared by people who participate

in the building activity and that determines the form buildings and cities

take.”2 By understanding the cultural assumptions and arrangements that

have shaped our building practices, we are better poised to consciously steer

them into a sustainable future.

Of course, when we speak of building culture in the region, the one

that comes to mind is only the most recent—but there have in fact been

people building in the Gallatin Valley for thousands of years. The many tribes

left few permanent structures, none of them “buildings,” so their building

culture is easily overlooked in architectural history—or else prone to being

idealized within the sustainability debate. The building history of these first

builders is presented here as a reminder that they had sophisticated practices

that engaged creatively with the constraints of the harsh climate. As we

explore ways of reintroducing similar practices to our own buildings (through

bioclimatic design) in order to reduce our dependence on fossil-fuel energy,

indigenous ways of building serve as useful models, though it must be kept

in mind that they were also adapted to a completely different set of cultural

circumstances.

If the dominant interpretation of indigenous building tends to focus

on function (in other words, technology), the dominant history of Bozeman’s

buildings tends to focus on style (in other worlds, aesthetics). While the

2Davis (1999, 3)
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general history of Bozeman is instructive in showing how the introduction of

certain technologies and institutions shaped building practices, the history of

its architecture is limited in its application because of its focus on aesthetics.

Because regional adaptation, and the priorities of sustainability that are here

treated as its driving force, are in large part technological issues, I attempt in

the last part of this chapter to construct a technological history of Bozeman’s

buildings. Although limited by the apparent lack of information on this topic,

I have attempted to tell a story of how builders in the region have dealt

with the region’s conditions, and where this continually shifting challenge may

be leading building practices. What emerges from a look at the history of

Bozeman’s building culture is that we may only now be starting to explore the

potential of building in ways that are regionally adapted.

3.1 The region’s first builders

It is believed that the first human visitors to the Gallatin Valley may

have arrived as much as 30,000 years ago.3 Since then, the valley has gone

through many changes, dried by long periods of drought and ringed with ad-

vancing and retreating glaciers, and all the while may have been home to

people about whose lives we know relatively little. Closer in memory, it is

thought that prior to about 1600 the Plateau tribes—the most well-known of

which today are the Flatheads—were the only inhabitants of what is now called

3Smith (1997, 13)
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“Montana.”4 Around that time a sudden reorganization of cultures occurred

as the Plains tribes, newly equipped with horses and guns, came from the

central plains of Canada (the Blackfeet) and from further south (the Shosho-

nis) and drove the Plateau tribes into the mountains to the west. The Plains

societies reigned over the the broad valleys as skilled horsemen and hunters

into the time when the first white explorers arrived and mapped their tribal

boundaries (see Figure 3.1). The indigenous societies in the Gallatin Valley at

that time were therefore themselves relative newcomers to the area.5

Figure 3.1: Ranges within Montana of American Indian tribes at
the time of the Lewis and Clark expedition,1805 (Smith, 1997, 16).

It is uncertain what the shelter of Gallatin Valley’s inhabitants looked

like prior to the arrival of the Plains societies. They left no evidence of perma-

nent dwellings in the valley, but it is said that with a keen eye or knowledgable

4Malone and Roeder (1976, 11)
5Malone and Roeder (1976, 16)
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guide, stacks of rocks that served as hunting blinds can still be found in the

nearby Bridger Mountains. Prior to acquiring horses, the Plateau tribes built

somewhat permanent seasonal structures consisting of a wood frame with bark

or grasses mounded over it. With horses, they adopted many of the ways of

the Plains societies, including their shelter—the tipi. This iconic shelter was

used by all the tribes in and around the Gallatin Valley during known history.

The tipi was well-adapted to the lifestyle of the tribes who used it. All

were basically nomadic, with their livelihood based on hunting and gathering

and the evasion or conquest of neighboring tribes. Being able to pack up and

move quickly was a way of life. By using a relatively minimal supporting

frame structure of lodgepole pine trunks to hold up a thin, packable, barrier

against the elements (at first animal hides, but later canvas), a family could

Figure 3.2: Blackfoot tipi (Nabokov and Easton, 1990, 161).
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live comfortably most of the year in a shelter that could be carried by a horse.

It could be set up by a few women in about an hour.6

Figure 3.3: Crow woman packing a tipi (Nabokov and Easton, 1990, 35).

In our cultural imagination, the tipi is a uniformly conical structure,

but this notion overlooks the subtlety of its design. The joining of the poles

was actually shifted to one side to allow smoke to rise freely upward through

smoke flaps from a fire centered in the tipi circle (Figure 3.4). This offset

better braced one side against the wind, and so was oriented to face it. Some

of the stiffest winter winds come out of the north, and with the smoke flaps

facing away to the south, they would also have admitted more direct daylight

into the space.

The tilt was only one aspect of a design that was tuned to work with

the climate. In the winter, the inside of the tipi was lined with an additional

layer of hides, and grass was stuffed in between for insulation.7 The tilted

6Nabokov and Easton (1990, 163)
7Nabokov and Easton (1990, 24)
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Figure 3.4: Functional elements of a tipi (Nabokov and Easton, 1990, 153).

sides of the tipi could capture blowing snow, creating an additional layer of

insulation (Figure 3.5). As the days grew longer and the weather hot, the

winter layers were packed away and the tipi sides peeled back. The bottom

of the tipi covering could be rolled up to create cooling breezes funneling up

through the smoke flaps. The tipi could be almost entirely opened, save for

enough to provide shade (Figure 3.6).

From the standpoint of our building practices today, the tipi is an object

of fascination because of its simple adaptability. The tipi itself was adapting

even during the relatively brief time between its expanded use as a result of
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Figure 3.5: Blackfoot tipi in snowstorm
(Nabokov and Easton, 1990, 25).

Figure 3.6: Crow tipi open during summer
(Nabokov and Easton, 1990, 25).

acquisition of the horse and its decline as a result of the annihilation, reloca-

tion, and assimilation policies of the United States government. Blackfeet tipis

apparently grew bigger than everyone else’s as a result of the tribe’s business

prowess.8 Traded for with whites, canvas became the material of choice, with

brass buttons to fasten sections together. That adaptation was severed by the

rapid changes that befell the tribes as a result of the advancing white settlers,

few of which, it seems, would ever consider living in a tipi themselves or take

note of its sophistication. Besides having completely different lifestyles, and

therefore shelter needs, the newcomers brought with them their own notions

of how to build.

8Nabokov and Easton (1990, 162)
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3.2 Bozeman’s building culture: a history

A few white trappers may have passed through the Gallatin Valley

prior to Lewis and Clark’s account of it in 1805, but if they did they left no

known record. Lewis and Clark’s men, on the move and bound for the Pacific,

lived mostly in tents more akin to tipis than the houses they left behind as

they passed through the Bozeman area. On the return trip Clark branched

off and explored the valley to the east, heading over the mountain pass that

John Bozeman would establish as a shortcut to the gold mines in 1863. In

the half-century between, fur traders and mountain men roamed the area in

a similarly expedient fashion, sometimes living with the Indians, other times

constructing a crude outpost.

In 1862, Montana became the center of a major gold rush. The first big

frenzy at Grasshopper Creek instantly raised the “hell-for-leather burg named

Bannack City” about 150 miles to the southwest of the Gallatin Valley.9 The

chance to strike it rich brought John Bozeman, formerly a southern farmer,

to the scene. The following year, closer to the Gallatin Valley, more abun-

dant deposits were struck at Alder Gulch, prompting the biggest gold rush in

Montana history.

Like the fur trappers before them, the gold miners had no intention

of settling down. They flocked to the riches, and worked within their means

to set up there a basic level of amenity. It is said that many of the miners

9Malone and Roeder (1976, 51)
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Figure 3.7: Miner’s cabin at Bannack City (Legends of America, 2010).

took to building small huts out of brush. Those more fortunate stacked a

few logs, chinked the gaps, and maybe cut in a window or two to let in light.

The buildings lining the main street were similarly minimal but with more

resources at their disposal—lumber or masonry buildings where miners could

drink their fill or buy some supplies. It is a wonder that the buildings from this

boom and bust era survive at all, as it was never their intention to endure.

If they remain today, it is usually because they have been preserved out of

historic fascination.

During a winter in Bannack, John Bozeman gave up mining and decided

a better buck could be made running wagon trains. Starting in 1863, he began

leading parties on a shortcut through the pass earlier taken by Clark that

opened into the eastern part of the Gallatin Valley. The following year, he

banded with a couple of fellow entrepreneurs to plat the town that would

become his namesake. Other miners had attempted a similar venture to the
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east at Gallatin City, envisioning that the valley “could become the granary

of Montana.”10 But Bozeman’s vision was more shrewd (or lucky)—the town

lay closer to the better agricultural land, and was situated near the pass to

intercept the wagon trains, the very ones he was guiding.

At first, the buildings in the new settlement were just about as crude

as the buildings of any mining town. The distinction of building the first log

cabin goes to William Beall, one of John Bozeman’s close partners, who was a

potato farmer and also a trained architect. Like the towns springing up around

the placers, Bozeman had no guarantee of permanence, an attitude told by the

bare functionalism of its first buildings. A simple gable roof to shed the snow

and rain, walls built of logs carted from the hills, and a masonry chimney

to draft a fireplace or wood stove were enough to provide basic shelter. The

functional priorities of Bozeman’s early builders is evident in the first church,

overseen in 1866 by Beall, which is a spitting image of the first cabin.

The simplicity of the early buildings in Bozeman can be explained in

part by the limited means available to build them. John Bozeman told his

clients to pack light for the journey by wagon across the plains, so they would

have had but a few hand tools to make their houses. The temporary govern-

ment, gathering together to designate the settlement a town in 1864, declared

all surrounding timber lands common property in order to ensure access to

the supplies for building before the approaching winter.11 These first settlers

10Smith (1997, 46)
11Renewable Technologies, Inc. (2008, 11)
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worked with what knowledge and tools they brought with them, and with the

resources they had at hand.

Figure 3.8: Early house in the Gallatin Valley (Smith, 1997, 66).

It was without delay, though, that entrepreneurs saw an opportunity

to provide more building materials and tools. Zachariah Sales, who came to

the valley on a wagon train guided by John Bozeman, set up a sawmill south

of town near timbered land “in time to influence the town’s almost immediate

preference for wood frame construction over log.”12 Some of the early log

structures, seeking aesthetic improvement or fewer cold drafts through the

walls, used the new cut lumber to sheath their exteriors. Buildings constructed

during this early period bear witness to the rapid establishment of technology

12Renewable Technologies, Inc. (2008, 12) This comprehensive report provides the back-
bone for my understanding of Bozeman’s building history.
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as the town took root. The first iteration of Fort Ellis, built in 1867 to establish

a defensive military presence against Indians, was made of logs, sod, and

whipsawn lumber (sawn manually by two men).13 By 1873, a small sawmill

nearby in Bear Canyon provided lumber for expansion of the fort, which would

grow to house more than 500 soldiers.

Figure 3.9: Early sawmill near Bozeman (Smith, 1997, 75).

Why did apparently not one settler build a tipi, that remarkably adapted

shelter that they surely would have seen in and around the Gallatin Valley?

There are many understandable reasons. They did not need the mobility it

afforded. They may not have understood its usefulness. They may have just

assumed their way was better. Most importantly, they brought with them

tools that had shaped their own tradition, and with them in hand, they repli-

cated that tradition where they stood. In fewer words, they brought with

them a notion of what it is to build.

13Renewable Technologies, Inc. (2008, 12)
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Not that the early settlers agreed among themselves on that matter.

Take the case of Joseph Merraville, an early Mexican settler who built himself

a “double cabin of a modified dog-trot style.”14 Those familiar with the dog-

trot know that it takes it shape from the hot, humid summers of the South,

where its open breezeway channels breezes that cool those taking refuge in the

shade of the porch. How the dogtrot faired in the blizzards of the Montana

winter, we don’t know.

Figure 3.10: Dog-trot cabin in early Bozeman (Smith, 1997, 85).

Even more than the early residential buildings, the first commercial

buildings demonstrated this importation of style. While some of the first

structures on the main street apparently had gabled roofs, when the first

frame structures upped the ante, the earlier structures responded with false

flat-roofed fronts (see Figure 3.11).15 These commercial buildings were truly

cosmopolitan in their selection of styles: “Bracketed cornices with a Victorian

Italianate vernacular flavor, as seen in Spieth and Krug’s first brewery (1867),

were favored in false front facades, whereas gabled frame buildings showed a

preference for Greek Revival.”16 In a functional sense, it may have been these

14Renewable Technologies, Inc. (2008, 11)
15Renewable Technologies, Inc. (2008, 12)
16Renewable Technologies, Inc. (2008, 12)
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retrofits that fared the best—their gables roofs, hidden behind a facade, may

have been less prone to leaks and the stress of accumulated snow.

Within a short time, Bozeman’s early builders went from using simple

tools for establishing functional shelter to having at their disposal the techni-

cal and economic means to get with the styles of the times, which they drew

from sources as disparate as the places from which they came. The first decade

of house building was mostly constrained to single-story structures—an etch-

ing from 1872 shows not a single multi-story residential building.17 The first

multi-story residence, an I-house built a year or so after the etching, took

after the houses of the mid-Atlantic and Midwestern states.18 Another early

instance of imported vernacular included “ornamentation such as rooftop crest-

ing and finials, balustraded entries, and polygonal bays with paneled window

aprons.”19 These trademark flourishes of the Carpenter Gothic style became

widely used in Bozeman in the early 1880s.

The intricacy of houses starting in the 1870s is an indicator of increas-

ing technical and economic means, but maybe more importantly also of a sense

among the town’s inhabitants of the possibility of permanence.20 Unlike the

towns that sprung up around the gold mines in the preceding decade, the

settlers of Bozeman began to see ahead of them a future nourished by the fe-

cundity of the land and the bustling of the region’s commerce. This sense went

17Renewable Technologies, Inc. (2008, 16)
18Renewable Technologies, Inc. (2008, 16)
19Renewable Technologies, Inc. (2008, 16)
20(State Historic Preservation Office, 1987a)
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Figure 3.11: False-front flat-roof building in Boze-
man’s early downtown (Smith, 1997, 87).

hand in hand with the establishment of those technical and economic means,

a fact illustrated by the shift that occurred in commercial buildings. Prior to

the 1870s, they were primarily wood-framed, but with the establishment of

brick yards (Figure 3.12) near the downtown, they took on the more durable

material.

The early development of Bozeman is therefore a demonstration of

the co-evolution of the production and consumption of building technologies.

Changes in the way buildings were constructed did not result from instanta-

neous and whimsical decisions, but from changes in Bozeman’s society that

prompted technological development, which in turn allowed expression of those

changes. This suggests an understanding of technology as not merely “things,”

but as a system that is embedded in society, with each influencing the other.21

I expand upon this conceptualization of technology in greater detail in Chap-

ter 6, but for now the main point is that technological change was neither

21MacKenzie and Wajcman (1999), Bijker and Law (1992b)

39



arbitrary nor pre-figured by the technologies themselves, but was a dynamic

process involving the interplay between social and technological shifts. In other

words, Bozeman’s society and its buildings conjointly through the evolution

of a building culture.22 This is apparent in Bozeman early history in the first

log cabins, the transition to a brick downtown, and in the changes that were

unleashed by the coming of the railroad.

Figure 3.12: Brickyard in early Bozeman (Smith, 1997, 123).

The railroad had initially declared a route to the south, but Bozeman

lobbied hard for the commerce and connection the railroad would bring. Ul-

timately, it was the coal mines to the east, in Bozeman Pass, that steered the

tracks through Bozeman.23 The “Iron Horse” secured Bozeman as a center of

trade and an incorporated town, and brought on a building boom that would

last through the 1880s.24 The sense of permanence lent by the use of brick,

22Davis (1999)
23Smith (1997, 139)
24State Historic Preservation Office (1987a)
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formerly reserved for commercial buildings, was extended to residences, albeit

those for the more well-to-do.25 The railroad brought a sense of connection

to the frontier town, whose inhabitants expressed it through the multitude

of imported styles they chose to include in their houses: Revival, Italianate,

Classical.26 As the Bozeman Daily Chronicle put it during the tail end of

the building boom in the 1890s, “The frame house, hastily and cheaply built

without plaster is no longer the rule, but rather the exception.”27

Where the railroad tracks were laid along the northern edge of the

town, a working-class neighborhood was built by and for those who worked

for the railroad and its related businesses. Smaller and more modest than the

middle- and upper-class houses to the south, these houses nonetheless adopted

some of the same stylistic elements. The train brought with it access to mass-

production from the far corners of the country, for reasonable prices, putting

pre-fab details within reach of the working-class. A local teamster built a

wonderful little house on North Wallace Street that used pre-fab spindlework

and trim.28 The railroad also brought cheap lumber that spelled the demise

of most of the local mills. One such mill, run by George Flanders at Middle

Creek, had churned out “10,000 board feet of lumber and 10,000 shingles per

day for many years,”29 but was suddenly no longer needed once the tracks were

laid. Cheap lumber only served to stoke the building boom that was caused

25See State Historic Preservation Office (1987a), 1987b, 1987c, and 1987d
26Renewable Technologies, Inc. (2008, 17)
27Jenks et al. (2007, 112)
28Jenks et al. (2007, 90)
29Renewable Technologies, Inc. (2008, 18)
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in a more general way by the arrival of the railroad.

Another force behind the boom was the easy access to credit that came

with the establishment of the Pioneer Building and Loan in 1888, which made

it easy to get a loan, get some materials, and build a house. It appears that this

financial development was so conducive to building that some locals boasted

in 1908 that “No other city in the northwest can boast so large a proportion of

homes owned by their occupants as Bozeman.”30 The sudden expansion of new

ways of building was therefore the result not only of new tools and materials,

but of cultural practices like finance. This is supportive of the argument devel-

oped by Bijker and Law (1992b, 18) that “technical change is contingent and

heterogeneous”—in this case, contingent on supporting economic structures,

and heterogeneous in that it involved interconnections of the many people that

make up the building culture (bankers, builders, entrepreneurs) as well as the

new technologies.

While the clout of the Pioneer Building and Loan made for easy financ-

ing, it also had the effect of standardizing the buildings of the boom. A loan

was approved only upon examination of a set of building plans.31 Bozeman

at the time would have been adopting an image of stability and respectabil-

ity, part of its quest to become the state capital, and became proportionally

more conservative in its taste in architecture. Pioneer effectively becoming

the instrument of enforcement, with Queen Anne, Classical, and Colonial Re-

30Renewable Technologies, Inc. (2008, 18)
31Renewable Technologies, Inc. (2008, 19)
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vival becoming the favored styles.32 This is indicative of what Bijker and Law

(1992a) term “closure,” wherein the people implicated with a given technology

arrive at some level of consensus that establishes the stability of that technol-

ogy. In this case, access to new building materials (and ideas about how they

should be used) brought about a short period of diverse innovation, but the in-

stitutions that formed around these new technologies ultimately closed around

them a set of standards.

The shift to standardization favored building from pattern books, which

had been popularized during the mid-nineteenth century, but gained partic-

ular favor in Bozeman among the middle-class during the 1880s and 1890s.33

Carpenter Gothic, Second Empire, and Eastlake “had run their course,”34 and

perhaps those eager and able to build saw in patterns books something new

and cosmopolitan, yet accessible. For those with the money, pattern books

provided access to sophisticated styles endorsed by architects. Some pattern

books, like A.J. Downing’s The Architecture of Country Houses, were un-

abashed in their proclamations that “the real meaning of architecture” was to

symbolize social standing.35 For this reason, pattern books would undoubtedly

have been desirable for those who sought status and power in the emergent

social order of the small, but rapidly growing, frontier town.

Not all pattern books were like Downing’s, however. F. T. Hodgson’s

32Renewable Technologies, Inc. (2008, 20)
33Jenks et al. (2007, 103)
34Renewable Technologies, Inc. (2008, 23)
35Downing (1969, 1)
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Practical Bungalows and Cottages for Town and Country, a pattern book

thought to have been in circulation in Bozeman from the first decade of the

twentieth century,36 extolled the virtues of simple houses in the California style

which, despite their “flimsy methods of construction” had “the practical merit

of being very cheap.”37 In the middle-class neighborhoods built on Bozeman’s

south side during the early decades of the twentieth century, the California

bungalows predominate, many of them built to pattern books. For those with

modest means, the attraction of pattern books would have been the low cost

of the designs, and also the chance to get a bit of style without hiring an

architect (see Figure 3.13).

Figure 3.13: Bungalow from Hodgson’s pattern book (Hodgson, 1906, 37).

Perhaps more than any other stylistic impulse, the bungalow era marked

Bozeman’s transition to the culture of building shared by nation at large. With

36The Hodgson pattern book is mentioned as an influence in the historic registry of the
Panton house, State Historic Preservation Office (1987e).

37Hodgson (1906, 4)
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the railroad, a new state college (now Montana State University), and nearby

Yellowstone National Park (the country’s first), Bozeman had the technical

and cultural resources available most anywhere else in the country. Through-

out the twentieth century, its building practices continued to march to the

beat of the nation’s cultural drum. The architect Fred Willson enjoyed an in-

fluential career throughout the first half of the twentieth century, designing to

the stylistic rhythms of the older traditions as well as of emergent modernism.

Aside from more insulation and a bigger heating system, many if not most of

his designs, and of most houses in general, would not have been too out of

place in other parts of the country.

The average house built in Bozeman today takes its form from a vast

averaging of consumer taste that reduces it to an expression of the universality

of its supporting technologies. It is said that pattern books, cheap and readily

available pre-fabricated parts, and the standardization enforced by loans and

codes all conspired to spell the demise of traditional ways of building in towns

across the country.38 But did Bozeman ever have a traditional way of building?

It was a mere twenty years from the time the first log cabin was built until

the arrival of the railroad and all the rapid changes it brought. Bozeman’s

buildings seem to have leapt from a form dictated by bare necessity to forms as

elaborate as those provided by the machinery and taste of the entire country.

As Mumford put it, “The curious result of being able by means of railway

transportation to draw upon the ends of the earth for materials has been, not

38Renewable Technologies, Inc. (2008, 24)
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variety, but monotony.”39

If the early log and lumber structures cannot define a traditional way

of building in the sense that they were not self-consciously styled as much

as technologically necessary, they nevertheless have survived by implanting

themselves in the imagination in a stylistic fashion. The log cabin, scaled up

and idealized, is now ironically the style of choice for another wave of settlers

with considerably more money than those a century-and-a-half ago. If the

use of local materials were enough to qualify a regional form—though around

Bozeman the logs are not always locally-harvested—then the modern log cabin

might suffice. Yet all the modern contraptions tacked onto it to make it livable

by today’s standards suggest that it has endured because of a fetishization of

its style rather than because it is actually well-suited to the place. Logs are

not great insulators, their joinery is prone to leaks, and so today they are used

mostly as a facade over a standard insulated wall.

The notion of the log cabin as a regional style is indicative of a way

of thinking that is by now in this study apparent—a focus on aesthetics at

the expense of overlooking the technological. The records from the historic

registry—which are the majority of what is written about Bozeman’s building

history—are the finest specimens of this ideology. They may describe at length

the curve of a lintel or the proportions of a column, but omit something as

rudimentary as how the home was heated, or how that has changed over the

39Mumford (1955, 137)
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past hundred years. One is left to surmise, looking at the chimneys perched

on a roof in a historic photo, how a building was heated, and supplement that

hunch with the separate literature whose purview is technological.

The emphasis placed on an aesthetic discussion of Bozeman’s buildings

obscures an understanding of their technological workings by directing inter-

pretation toward those features that signify established cultural meanings,

while suppressing those seemingly ordinary features that make the buildings

habitable. Because the myriad styles that flourished in Bozeman signified far-

flung cultural meanings with little direct relevance to the locale’s conditions—

think of all those California bungalows—an aesthetic interpretation distracts

from a discussion of regionally adapted building practices, whereas a tech-

nological interpretation (which focuses on local material and energy flows)

contributes. Thus, while we have seen that the bioclimatic design elements

of the tipi suggest a high degree of technological adaptation to the region,

we might ask: how have Bozeman’s buildings met the constraints imposed by

the region’s conditions? The construction of a technological history of Boze-

man’s buildings creates a starting point for understanding the potential and

limitation of future regional adaptation.

3.3 Constructing a technological history

The human experience in the place of Bozeman is for most of the year

one of trying to stay warm. Starkly put, it is possible for it to snow any

month of the year. The most basic and timeless function of shelter in the
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region, from the earliest human inhabitants on, has therefore been to provide

a barrier against the cold, wind, and snow, and to be able to open up a bit

during the warm days. Lighting as a technology is wedded to heating because

the materiality and form that provide for each are so interlinked—windows or

voids are the weakest thermal link in a building, or, with newer technology,

actually provide the possibility of capturing heat from the sun. The other

infrastructural amenities of the modern house—the potable water and sewage

systems, the electrical wiring—seem have to a lesser degree influenced the

form of Bozeman’s buildings as they specifically relate to the conditions of the

region, and so are not the main focus here.

The first builders in the region engaged with their climate in resource-

ful ways, piling on extra hides in the winter, letting the smoke out through

minimal openings, all while being able to pack up and move easily. That our

contemporary perspective of the tipi is focused so much on these technological

aspects is certainly due in part to the contrast with the aesthetic focus of our

own structures. The written histories of the buildings of Bozeman, for all their

detail, are surprisingly absent of a basic diagramming of building technologies.

Maybe it takes an outsider’s eye to see and marvel at these basics, or maybe the

early depictions of Bozeman’s buildings tend toward the scenographic because

that was the manner of building—maybe Bozeman’s first cabins are depicted

as log boxes with chimneys because that it what they were. But what were the

underlying technologies of this manner of building? How did the early settlers

of Bozeman stave off the cold of winter, and how did those methods change
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over time?

The photographs of the early buildings of Bozeman, whatever differ-

ence in their form, all share the attribute of having chimneys perched atop

their roofs. Whereas today those chimneys remain as often as not merely as

ornament (having been sealed off, retrofitted with an efficient wood stove, or

used a few times a year), they would have been the organ of vital heat during

Bozeman’s first decades. Those who have stayed in an old log cabin know

that it is an unceasing chore to keep them heated. In addition to the meager

insulation of the logs, the joints between them (and anywhere else a junction

exists, such as at entrances and windows) usually leak like a sieve. The inhab-

itants of these buildings stayed warm not so much by dwelling in the warmed

air contained within the structure, but by standing by the fire.

Figure 3.14: Chimneys rising from Fort Ellis, near Bozeman, 1894
(Smith, 1997, 107).

In technological language, the heat was more radiative than convective

or conductive. The technology of building materials, limited at first by Boze-
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man’s isolation on the frontier, and then by the technological limits of the era,

in turn limited the degree to which the inhabitants could seal off a space and

make it comfortable. This was just as well for the time, as the fire needed

plenty of ventilation and the inhabitants needed some fresh air of their own.

The source of heat was where the fire was—“the hearth is the heart of the

home”—yet the actual technology providing the heat is obscured in the early

etchings and photographs, and appears absent even in more rigorous histories.

It can be surmised earlier settlers may have relied temporarily on open fire-

places, but that the wood stove would have been used very early on because

it is favorable for both heating and cooking, and is relatively portable.

What was burned? Again, this basic information is not a highlight

of the region’s building history, but probably both wood and coal were the

primary fuels of the decades prior to 1900. Wood was likely the choice fuel in

the earliest days because it was plentiful and could be piled up using only an

axe, saw, and wedges. When the claim association (basically the town’s early

government) met in 1864, the surrounding timber was declared commons in

anticipation of the need for fuel to get through the winter.40 Within a few

years, an entrepreneur by the name of Chestnut became the first to burn coal

when he established a saloon along the main street and heated it with coal

he mined to the east on Bozeman pass. He was apparently the butt of many

jokes for investing in the dirty stuff.41 But within a number of years, wood was

40Renewable Technologies, Inc. (2008, 11)
41Smith (1997, 82)
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already becoming scarce, and Chestnut was operating a thriving coal business

providing both for home heating, and later on, the railroad.

Figure 3.15: Fuel use for heating in Montana, plotted with data from U.S. Census
Bureau (2004).

Wood and coal reigned as major fuel types even through the time of the

introduction of central heating and the rise of natural gas. In 1940, they still

together accounted for roughly 70% of heating fuel (see Figure 3.15). Central

heating, by comparison, was first finding its way into Bozeman homes in 1900,

with the Ketterer residence being among the first.42 Because the heating fuel

data are indeterminate as to either heating technology or even location, it is

difficult to say with any certainty how the shift in fuel type was related to a

shift in heating technology. Wood and coal could still have been used to heat

the early central heating systems, though it stands to reason that the shift to

42U.S. Department of the Interior (2010)
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central heating would have favored a shift to gas, and vice versa.

What can also be inferred is the general character of these early central

heating systems. The introduction of central heating roughly coincided with

the rise of pattern books, so that Hodgson’s is stocked at the end with adver-

tisements for heating systems. In one ad, the system is listed as “Hot water

heating, steam and gas fitting” (see Figure 3.16). These systems burned nat-

ural gas, heating steam that was circulated in pipes throughout the building.

The introduction of central heat would have marked a conceptual shift

to different norms of heating. The basic but significant difference from a wood

stove is that it separates the source of combustion from the source of perceived

heat—that is, a heated medium (such as hot water, steam, or air) is circulated

to heat a space indirectly. Central heating was therefore better equipped to

distribute heat through a building, with the benefit that the actual machinery

of combustion could be tucked out of sight. This resulted in two fundamental

changes: heating systems began to be thought of less as a direct source of

heat and more as conditioners of a space, and combustion began to favor

low-maintenance fuels like natural gas. This marks a transition to the more

contemporary efficiency-driven building practice of “tight and right”—making

an air-tight building envelope and conditioning it with efficient mechanical

systems.

For at least the first couple decades, home central heating systems

would likely have burned coal. The systems that circulated air rather than

steam or hot water at first had no fans, but relied on natural convection
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Figure 3.16: Advertisement for heating system in Hodgson’s pat-
tern book (Hodgson, 1906).
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through ducts,43 and water-circulating systems may have also functioned con-

vectively. Though Bozeman was electrifying by the 1890s for trollies, it is

unclear when the average building would have used electricity to power fans

for heating. By the looks of the available fuel data for Montana, natural gas

would have been on the rise before the 1930s, with fuel oil taking off within

a decade (see Figure 3.15). The distribution of fuel type would again shift

with the decline of fuel oil and the ramping up of electricity in the 1970s,

but the essence of central heating technology seems to have stayed much the

same. Natural gas forced-air or radiative central heating are today the domi-

nant technologies in Bozeman and surrounding region, as they are in many of

the cold regions of the country. The goals of improved efficiency and comfort

continue to evolve and improve these heating technologies.

The ecology movement of the 1960s and the energy embargoes of the

1970s probably affected building practices in Bozeman in ways similar to the

rest of the country. Reducing energy consumption became a priority after

over a decade of cheap energy that was forecast to become even cheaper—

“too cheap to meter”—creating a push for weatherization of existing homes

and research into more efficient practices for new construction. Several homes

in the region, by the late 1980s, had demonstrated the energy-efficient practices

of earth-berming, super-insulating, and passive solar.44 One study conducted

in Bozeman in 1979 demonstrated that a passive solar house reduced its annual

43http://sunhomedesign.wordpress.com/
44Montana Department of Natural Resources and Conservation (1988)
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energy consumption by 80%.45 While the regulation of new construction has

imposed a higher standard of energy-efficiency through adoption of energy

standards like the International Energy Conservation Code (IECC) by local

and state governments, the full potential of passive solar and other more radical

practices have remained marginal and unrealized due to the alleviation of the

energy situation. Today, natural gas is the the major fuel for home heating,

with coal providing the large majority of electricity.

The mounting challenges of global climate change and the negative

consequences of conventional energy have again shifted building practices and

policy. Bozeman has signed on to the Mayors’ Climate Protection Agreement,

pledging a 15% reduction of 2000 carbon emissions by 2015. “Green” building

has established itself as a successful alternative to convention, with a focus

on tight building envelope, extra insulation, and integration of alternative en-

ergy technologies (solar PV and solar thermal). Though mainly outside of

the city limits due to code issues, there have been numerous experiments with

alternative materials like straw-bale, cord-wood, and natural earth. Among

the measures outlined in the Bozeman Climate Protection Agreement is one

to “encourage passive solar design at the planning stage,”46 which shows en-

thusiasm for shifting building practices to engage with the regional climatic

conditions. This could be extended to other specifically regional practices,

which are discussed later in the chapters on regionally appropriate technology

45Fowlkes (1979)
46Baker (2010, 12)
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and economy.

What unifies these recent policies and practices is an emphasis on re-

ducing fossil-fuel energy consumption, which is essentially a technological is-

sue. The construction of a technological history of Bozeman’s buildings in this

chapter attempts to put these goals in the context of historical change that

has defined the development of Bozeman’s building culture. What becomes

apparent, especially in the graphing of historical fuel usage, is the degree to

which change has been the norm. As use of wood and coal declines, natural

gas and fuel oil are on the rise; as use of electricity and wood increases, use of

fuel oil declines. Paired within the more general context of Bozeman’s history,

what emerges is a story of the co-evolution of technology and society, with new

technologies prompting the development of new social norms and institutions,

and vice-versa.47 While this issue is taken up in greater detail in Chapter 6,

the largely universal tendency of this development suggests that there may be

potential for regional alternatives. Having gained a better understanding of

the past that might allow us to more consciously shape the built world now,

we might start by asking: what is the region?

47MacKenzie and Wajcman (1999)
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Chapter 4

Defining the region analytically

Unless we humans can find ways to consider ourselves residents of natural

regions and to clearly identify with endemic dimensions, limitations, and po-

tentials of land, water, and other life-forms, we will not be able to live sustain-

ably, and we will continue to overestimate the carrying capacity of the regions

we inhabit. It makes little sense to discuss “sustainable development” at the

global level if no thought it given to the local places and scales where human

life actually takes place.

–Robert Thayer1

What is Bozeman, Montana’s region? While the inhabitants of that

place may be intimate with the day of spring’s last frost or how to distinguish

varieties of Cutthroat trout, they identify themselves—as “Montanans”—by

a boundary that has little relationship to ecological reality. The state line

is a useful construct in a conversation or on a roadmap, and denotes a very

real political entity (Montana has one Congressional representative, no sales

tax, and a surprisingly robust constitution when it comes to upholding the

1Thayer (2003, 8)
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right to a clean environment), but it is ultimately an abstraction. So are

regional boundaries—but if the intent is to rethink building practices so they

might more directly relate to a place, then a region becomes perhaps a more

useful construct than Montana, which derives from the 1785 Land Ordinance

to expedite Thomas Jefferson’s vision of westward agricultural expansion.2

It should be noted at the outset that regions are a highly contested and

indeterminate subject. For a given place, there will probably be at least as

many definitions of the region as there are disciplines that study it—geography,

ecology, and political science, to name a few. Regional boundaries, more

than political ones, are porous, fluid, and negotiable. I attribute my own

interest in regionalism to the moment I stood on a bridge overlooking the

Connecticut River (which divides Vermont and New Hampshire), and thought

to myself that there actually was no state line—an idea equally instructive to

the construction of regions.

This is not even to say that the idea of regionalism itself is readily

accepted. Some geographers view the increasing interconnection of the mod-

ern world as supplanting the importance of regional definition. Says Doreen

Massey: “Geographers have long been exercised by the problem of defining

regions, and this question of ‘definition’ has almost always been reduced to

the issue of drawing lines around a place,” which she argues has the effect of

creating an “inside” and an “outside,” and consequently an “us” and “them.”3

2see Meine (1997)
3Massey (1994, 152)

58



In order to absorb the social fluidity and complexity of global modernity, she

proposes a concept of place rooted not in a local internalized history, but in

an understanding of how networks of social relations coalesce. Some scholars,

like Scott Campbell, have been critical of bioregionalism on a similar account:

Its ecological determinism also puts too much faith in the regional

“spatial fix”: no geographical scale can, in itself, eliminate all con-

flict, for not all conflict is geographical. Finally, the call for re-

gional self-reliance—a common feature of sustainable development

concepts[. . . ]—might relegate the regional economy to underdevel-

opment in an otherwise nationally and internationally interdepen-

dent world.4

The regionalist response is that the increasing interdependence and complexity

of the world makes the construction of regions even more important, a key part

in the formation of sustainable societies. On behalf of the watershed, the icon

of the bioregional movement, Lawrence Buell argues:

Its promise may lie precisely in offering up a double image of inclu-

sive yet finite place-based communities of humans and land that,

in the offering, also frustrates the complacent inference that actual

modern communities come remotely close to the self-sufficiency and

autonomy that cozier versions of watershed image evoke.5

4Campbell (1996, 307)
5Buell (2001, 263)
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In this chapter, I explore different theoretical lenses for analytically

constructing the region: the city region, the bioregion, the watershed, and

Greater Yellowstone. A caveat: it is in this chapter that my bioregional bent

is probably most apparent. While my view is that a region is at least as much

a cultural phenomenon as a natural one, I tend here toward the bioregional

practice of analyzing the “endemic dimensions” of the place, even though the

area in question includes places as culturally dissimilar as the resort town of

Jackson Hole, the oil city of Billings, and the Wind River Indian reservation,

making any assertion of the region problematic. It may be with Bozeman’s

own cultural bias that I focus here on natural features. Chapters 7 and 8

explore the social questions in greater detail, and I hope by the end of this

chapter it will be clear that I adopt a concept of a region as a practical tool

and not a proven theory. In the end I hang my hat on the version that already

predominates—in that it is serving as a basis for policymaking—but I present

the other versions because it is my view that this sort of regional fluency can

only help Bozeman’s citizens decide how to live in relation to their place.

4.1 The city region

One way of conceptualizing Bozeman’s region is as the area immediately

around it that includes or is directly impacted by the city: the city region.

With a population of only about 40,000, it is a bit of a stretch to call Bozeman

a city, but ongoing growth does define an area within the Gallatin Valley that

most people imagine becoming more urbanized.
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Figure 4.1: Bozeman, Montana. Modified from image available
online at maps.statemaster.com/state/MT/1.

The idea of the city region has received increased attention during the

past decade because, for one thing, there is a strong worldwide trend toward

urbanization. It is generally accepted that already over half (and nearing

three-quarters) of the world’s population lives in cities, and that this percent-

age is increasing rapidly, particularly in industrializing countries like China.

Because city growth changes not just the urban core, but also the suburban

areas around it and their interlinking infrastructure, planners have taken to

addressing urban growth on the scale of the region. Where large cities exist in

close proximity, the concept has expanded to the notion of the “mega-region,”6

6Wheeler (2009)
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such as the triangle linking Dallas-Fort Worth, Houston, and San Antonio.

The city region is therefore a practical response to rapidly urbanizing

conditions, but it is also a progressive ideal based upon assessing development

on a place-by-place basis. That is, the city region is not just a unit of in-

stitutional jurisdiction, but a way of conceptualizing how the complex and

interrelated economic, social, and ecological systems that define a city might

be guided to preferred outcomes.7 To give an example specific to Bozeman:

how should the city address the dropping levels of the valley’s aquifer as a

result of suburban development, which impacts the farmers’ ability to provide

fresh produce at the city markets? This is a question best addressed at the

scale of the city region.

The city region has also gained currency in tandem with “footprint”

analysis, which quantifies the resources (often in terms of their actual physical

area) needed to support a person, city, region, or country. Footprint analy-

sis is motivated by the recognition that cities rely heavily on economies that

link them to production elsewhere. Some studies show that a city’s footprint

may be twenty times its actual area.8 In this view, the city region becomes

an heuristic for the impact, usually ecological, that is propagated by its in-

habitants but it largely unacknowledged by the logic of liberal capitalism. In

showing that cities are currently nowhere near being self-sufficient, this argu-

7Healy (2009)
8Doughty and Hammond (2004)
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ment creates a “morality of scale”9 by which city dwellers might acknowledge

and reduce the negative impacts of their consumption.

All three of these aspects of the city region are applicable to Bozeman,

which is growing rapidly, encountering problems and possibilities that relate

to the surrounding area, and whose economy (specialized around tourism,

high-tech, and a university) is highly dependent on the external economy.

Bozeman’s city region could perhaps be defined by the bounds of the Gallatin

Valley—the flat land most likely to be built on, and also the most sensitive in

terms of water and agriculture. In terms of architecture, a footprint analysis

would likely show that the region is heavily dependent on outside resources,

except for cement, which is produced in nearby Trident by one of two cement

kilns in the state. If Bozeman were to pursue production nearby to offset this

dependence, it would likely occur outside of the city region, and would be

addressed through the larger area such as the bioregion.

4.2 The bioregion

A bioregion is an area defined by natural features such as soil type,

vegetation, or landform. Bioregionalists would add to the head of this list the

watershed, which because of its importance within bioregionalism is treated

separately in the next section. Bioregions are an object of study for natural

scientists, for whom it is a unit of the natural feature in question—for exam-

9Whitehead (2003)
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ple, an “ecoregion” for ecologists.10 Bioregionalists express the concept more

symbolically, using natural features to define a region smaller than existing

political units that could serve as a basis for reorienting economic and social

arrangements to be more ecologically sensible. Bioregionalists are less con-

cerned with pinning down what their region is than with “mapping for local

empowerment.”11 In this section, I go along with that spirit, and present

one classification of ecoregions as a possible way of conceptualizing Bozeman’s

region.

In the Commission for Environmental Cooperation’s (CEC) ecoregion

classification (see Figure 4.2), Bozeman is situated near the edge of the North-

ern Rockies and the Northwestern Great Plains.12 This categorization is con-

sistent with most others I have encountered, and it makes sense when attention

is paid to the place. Bozeman lies in a broad valley between mountain ranges,

but drive to the east, and there is wide open prairie in about an hour (though

the mountains are still visible to the south, and to the north in isolated ranges);

drive to the west and there is country that is more mountainous and forested.

This transition is accompanied by a change in vegetation, with Bozeman be-

ing situated between the prairie grasslands and what is most often defined as

Spruce-Fir forest (though there are lots of lodgepole pines too).

10for instance Bailey (1998)
11Aberley (1993)
12In this categorization, Bozeman is situated near the boundary between the Middle

Rockies (6.2.10) and the Northwestern Great Plains (9.3.3). Prominent nearby regions are
the Snake River Plain (10.1.8) and the Wyoming Basin (10.1.4).
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Figure 4.2: Ecoregion classification of area surrounding Bozeman, modified from
Commission for Environmental Cooperation (1997).

In terms of defining a coherent region with which to think about archi-

tecture, the bioregion has no clear answers. Bozeman lies in a diverse natural

area full of transitions on a regional scale. Acknowledgment of this diver-

sity, though, is itself useful. Drawing out the bioregion, we see that Bozeman

includes basically two different land types—prairie and mountainous forest—

which translate to two different uses or resources—agriculture and forestry.

Thinking in terms of local building materials, this classification suggests the

availability of both conventional forestry products and agricultural bi-products
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like straw or hulls. It also suggests the possible interconnections of land use

with habitat. A look at other factors, like soil type, bedrock, and existing land

use would give a whole other set of considerations that may not in themselves

define a bioregion, but would be useful in assessing (with a regional sensibility)

what the potentials and limitations are for the built environment.

When getting a sense of Bozeman’s bioregion, things get even more

complex when considering the area that is mapped with GIS in Chapter 5.

In the CEC classification, at least two other ecoregions come into play: the

Wyoming Basin and the Snake River Plain. In such cases, bioregionalists some-

times treat the complexity of other indicators of a bioregion (such as ecoregion

classification) by including them in the same watershed. This could be applied

to the area immediately around Bozeman, and the larger surrounding area as

well. It is this possibility to which we now turn.

4.3 The watershed

A watershed is an area that drains to the same place, whether it be

a creek, river, lake, or sea. Like the bioregion, it is a unit of scientific study

as well as a symbol invoked by bioregionalists. In both cases, the watershed

has the quality of graduated and interrelated scale—a major watershed is

inherently made up of smaller tributaries, which are themselves made of trib-

utaries, all the way back to the smallest trickles beneath a summer snowfield.

The U.S. Geological Survey has catalogued the watersheds of the entire coun-

try, mostly for the purposes of management, in terms of four different units
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of scale. Bioregionalists treat watersheds with a similar gradation to imagine

the interrelation of small communities (on the scale of the micro-region) with

larger regions (more like bioregions), on up to the scale of the one big water-

shed, the Earth.13 So the watershed is a handy way of knowing where the

water is coming from and where it’s headed, and maybe also of how human

society might fit into both the small and big picture of the natural world.

Bozeman has the distinction of being at the head of a major water-

shed, that of the Missouri River. At Three Forks, a morning’s bike ride from

Bozeman, three moderately sized rivers come together to form the Missouri

River, which drains a huge expanse of the northern plains into the Mississippi

River. The headwaters of these and other nearby tributaries of the Missouri

extend into the mountains to the west, all the way to the continental divide.

Over that line, about 70 miles to the west of Bozeman, all tributaries drain to

the great watersheds of the Pacific Northwest. Bozeman is situated well inside

this western protrusion of the Missouri watershed (see Figure 4.3).

Thinking of Bozeman’s region in terms of the watershed is privileged

by WPA dam builders, farmers, and historians calling for a return to the

bison culture.14 It is an image as fluid as water. In terms of a region for

conceptualizing buildings, the watershed is a practical boundary in that water

is essential to their function. Aside from agriculture, probably the major use

of water is all the flushing, washing, drinking, and cooling that goes on inside

13see Klyza (1999)
14On this last point, see Schneiders (2003).
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Figure 4.3: Watershed classification of area surrounding Bozeman, modified from
image produced online at http://www.nationalatlas.gov/.

buildings, and it has impacts upon the rush of the streams and how deep to

dig a well. Water is slated to become even more of a contentious issue than

it already is if climate changes as forecast.15 Planning the built environment

around water resources might make more and more sense in the coming years.

Thinking back to the previous section, the watershed also has the ben-

efit of tying together the disparate ecoregions that Bozeman straddles. The

15Carter and Culp (2010)
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upper tributaries of the Missouri drain from the forested mountains, while

downstream of the headwaters the river runs through open prairie. The wa-

tershed becomes a useful way to unify these qualities, and to imagine their

integration into the built environment of the region. This image works well

for Bozeman—but similar to ecoregions, things get complicated a bit south,

with two or three major watersheds converging within an area 70 or so miles

wide. Another concept of the region, Greater Yellowstone, is the only one that

bounds that complexity.

4.4 Greater Yellowstone

Greater Yellowstone is a region based upon the ecosystem in and around

Yellowstone National Park, one of the largest temperate ecosystems in the

world where wild processes predominate. It is home to wild populations of

several species—wolf, bison, wolverine, and grizzly bear—whose ranges have

been dramatically shrunken elsewhere. The region includes Yellowstone Park

and the large areas of public land, much of which is designated as wilderness

or national forest, as well as the many towns that exist primarily around its

borders (see Figure 4.4). Although the historic boundaries of the national

park were apparently drawn to include all the geysers and mud pots, by the

1970s the range of grizzly bears in and around the park became the basis for

identifying an ecological region. Since then, it has become a familiar term in

research and policy.

Based as it is on animal habitat, the notion of Greater Yellowstone has
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Figure 4.4: Large area of public lands in and around Yellowstone
Park that constitute the Greater Yellowstone ecosystem (Gude
et al., 2007, 1006).

become the basis for drafting regionally specific sustainable building practices

for humans. The Yellowstone Business Partnership, which “unites businesses

dedicated to preserving a healthy environment and shaping a prosperous and

sustainable future for communities in the Yellowstone-Teton region,”16 has

since 2006 been working to modify the well-known Leadership in Energy and

16http://www.yellowstonebusiness.org/about_ybp/mission_vision/
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Environmental Design (LEED) standard to fit the priorities and conditions

of the Greater Yellowstone region. Partnering with the U.S. Green Building

Council (USGBC, the creators of LEED), the YBP constructed the Greater

Yellowstone Framework for Sustainability (GYFS), initiating pilot projects

in 2007 to become the first regional rating system affiliated with USGBC.

The participating counties are those typically identified as part of the Greater

Yellowstone ecosystem, and a few additional (Figure 4.5).

Like a bioregion or watershed, Greater Yellowstone has become both a

bounds of study and also an emergent concept for integrating the natural and

built environments for the benefit of humans and non-humans. The GYFS

takes an existing standard of practices and adjusts it to include primarily land

use and site requirements tailored to the unique conditions of having a vibrant

ecosystem near at hand. The result aims to be beneficial to the ecosystem,

but also to the human communities that are supported by it, economically and

otherwise.

In my view, whether Greater Yellowstone is the most truthful repre-

sentation of Bozeman’s region is not as important as the fact that it is already

operative. All of the definitions of the region presented in this chapter are

useful for one purpose or another, and this points to an understanding that

all regions are socially constructed. As dissimilar as many of the participating

counties are—in terms of economy, culture, and landscape—I believe their ef-

fort to define a common language for building is one that should be supported,

not because it will be any more definitive than a definition of the region itself,
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Figure 4.5: The counties around Yellowstone Park included in the
GYFS (Yellowstone Business Partnership, 2011).

but because it creates a discussion that could lead to positive change. My

intention in this thesis is not to evaluate the GYFS, but to explore the poten-

tial for regionalism more generally to contribute to improving Bozeman’s built

environment. The GYFS seems to have done a remarkable job at expanding

LEED to address, in particular, the ecological context of Greater Yellowstone

through factors related to site analysis. Not as much emphasis, however, is
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given to the ways in which buildings might beneficially engage with the re-

gion’s particular climate. To further explore this potential, I turn now to

mapping, with GIS, the region’s climate, before exploring in Chapter 6 some

of the appropriate technological responses.
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Chapter 5

Defining the region with GIS

Since the adaptation of a culture to a particular environment is a long, com-

plicated process, a full-blown regional character is the last to emerge. . . We are

only beginning to know enough about ourselves and about our environment to

create a regional architecture.

–Lewis Mumford1

What are the environmental conditions of Greater Yellowstone, which

provide the constraints and opportunities for regional adapted building? A

full account of these conditions would include at least an inventory of water,

energy, soils, geology, climate, and vegetation, as well as the existing pat-

terns of human use of these resources.2 To do this for Greater Yellowstone

would constitute a whole research project in itself. The focus in this chapter is

the climatic variables that form the basis of bioclimatic design, starting with

the assumption that a regionally adapted architecture would engage with the

seasonal swings of temperature, the sun, rain, snow, and wind to reduce re-

1Mumford (1941, 29-30), emphasis in original
2see Fisk III (1983)
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liance on external energy and universal technologies, and also perhaps let these

parameters shape unique and beautiful ways of building. The specific archi-

tectural responses to these conditions are explored in Chapter 6 on regionally

appropriate technologies.

As I tried to show in Chapter 3, we are largely unaccustomed to this

way of thinking in Greater Yellowstone. Natural gas-fired central heat and

coal-fired electricity suit our needs well in the cold climate, but as we re-

evaluate these technologies in the face of climate change, resource depletion,

public health concerns, and pollution, we have the opportunity to consider

ways of actually using to our advantage the given conditions of the climate.

Implementation of bioclimatic strategies starts with an understanding of what

the climate conditions actually are—which is the goal of this chapter.

The climate data that I map are abstracted from peoples’ real daily

experience, are readily available, and are already incorporated to some extent

in existing building codes. I present them here, though, in an explicitly re-

gional framework in hopes of establishing them as a basis for the changing

of building habits. Starting with the hypothesis that there may be signifi-

cant climatic variation within the region—which could present a challenge for

adopting bioclimatic strategies into the GYFS—I mapped temperature, sun

intensity, precipitation, snow, and wind for the counties participating in the

GYFS and the surrounding three-state area. Also mapped is an experimental

“passive solar ranking” combining the sun and temperature data, a demon-

stration of a potential use of GIS in establishing regionally adapted practices,
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and also as an example of its deterministic possibilities. I then briefly analyze

the maps against the hypothesis, and conclude with a critical reflection upon

the limitations of using GIS for this purpose.

5.1 Climatic maps of Greater Yellowstone

See following pages for full-page maps. Data sources and methods can

be found in Appendix 1.

5.2 Analysis

The wide range and distribution of variables within the Greater Yellow-

stone counties shown in the maps demonstrates that the region includes many

of the extremes within the three-state region, and is incredibly diverse. The

temperature maps, for instance, show that average annual temperature ranges

more than 20 degrees F across the region. The difference is even more extreme

in July and January, with ranges of 50 and 30 degrees F respectively. Direct

normal irradiance (DNI) values are a striking five times higher in some counties

as in others. Climatic variation aside, the simple range of latitudes translates

to significant differences between the southern and northern bounds in terms

of sun angles at summer and winter solstices, 72 and 66 angular degrees and

25 and 19 angular degrees respectively. In some counties, snow accumulates

upward of 60 inches, and remains on the ground for several months, while

in others there is little snowfall, and it may melt off quickly. Wind is one

variable this is relatively evenly distributed, though this may be an illusion
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Figure 5.1: Reference map of Greater Yellowstone.
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Figure 5.2: Map of average annual, July, and January temperature.
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Figure 5.3: Map of average annual and January sun intensity, and latitude.
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Figure 5.4: Map of average annual precipitation.
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Figure 5.5: Map of average annual snowfall and snow depths.
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Figure 5.6: Map of average wind speed.
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Figure 5.7: Map of passive solar ranking.
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Figure 5.8: Map of passive solar ranking, averaged by county.
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caused by low resolution of the data. Precipitation, linked to snowfall, is also

significantly varied in distribution and intensity.

A great deal of this variation is explained by the difference in landscape,

the distinguishing feature being mountains. The Greater Yellowstone region is

bisected by the Rockies, and comprises several large ranges reaching elevations

of more than 13,000 feet. Some of the climatic variables, as one would expect,

track well with elevation: snow (and therefore also precipitation) and tem-

perature. The mountains get the bulk of the snow, and are cooler, especially

during the summer months. The cold temperatures of January are a bit more

erratic, with the most distinguished region of cold within Greater Yellowstone

occurring in Sublette County. The broad mass of the Rocky Mountains more

generally organizes the precipitation, concentrating it along a north-south axis

and tapering it to the east. It stands to reason that this is linked to sun in-

tensity, with clouds accumulating on the west slope of the mountains, and the

leeward side being considerably more sunny. Wind, too, is strongest where it

rides the eastern slope of the mountains out onto the plains.

What does this information suggest for design? First of all, some of

these extreme conditions are not that relevant to building because they oc-

cur at inaccessible high elevations in the mountains. Heavy snow and cooler

summer temperatures are concentrated in the mountains where building is

unlikely. But the range of solar intensity in the region is surprising, and could

have consequences for passive solar design. The passive solar ranking cor-

relates strongly with the DNI data, with some small areas accentuated by
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temperature, and therefore shows a concentration in the eastern part of the

region. In particular, a large part of Fremont County received a high ranking.

When the results are averaged within the counties, the smaller intensities even

out and the range in the ranking narrows, but the pattern is accentuated. The

counties in the eastern half of the region are consistently higher ranked, with

the highest ranking going to centrally located Teton County.

The diverse range of climatic elements represented in these maps sug-

gests interesting possibilities for adapting building practices on the scale of the

Greater Yellowstone region. On one hand, the variation makes the task of con-

structing a single framework rather challenging. On the other hand, the ability

to map this variation with GIS opens the possibility of constructing building

practices on a scale smaller than the region—something like the micro-region.

Because of the limitations of the data, of my technical knowledge, and of my

role conducting this research in Texas, I hesitate to draw further conclusions

about the implications for building.

In addition, I must acknowledge that this analysis has so far abstained

from addressing the political implications of choosing to build on one site

versus another. Such an evaluation plays out at a much smaller scale than the

one I consider—typically at a city and county level—where zoning becomes an

issue. For any analysis like the passive solar ranking to be applied to the actual

construction of buildings, it would have to confront these considerations. On

the scale where zoning becomes relevant, other factors emerge as well. A site

might be within a larger area favorably ranked for passive solar, but also in the
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shade of a nearby hill. Although I have looked into the feasibility of extending,

for the sake of demonstration, the passive solar ranking to a smaller scale and

identifying favorable lots in terms of both zoning and shade patterns, because

of the complexity of the data involved I now believe that it is the sort of thing

that is better addressed through creative local means. This is one of several

limitations of GIS I have come to recognize in the course of this research.

5.3 Limitations of GIS

In the growing body of literature critically reflecting on GIS and cartog-

raphy more generally, the argument is made that maps are socially constructed

and therefore embody certain assumptions and interests.3 In this view, GIS

is not a neutral tool, but a complex system that includes the entire process of

data collection and interpretation. Says Pickles (1995, 3):

“GIS” refers to several distinct types of objects: a research commu-

nity that transcends disciplinary boundaries; an approach to geo-

graphical inquiry and spatial data handling; a series of technologies

for collecting, manipulating, and representing spatial information;

a way of thinking about spatial data; a commodified object that

has monetary potential and value; and a technical tool that has

strategic value.

This view is aligned with that of Latour (1987) where he argues that tech-

nological systems used to produce knowledge tend to become “black boxes”

3Crampton (2001) provides a good summary of this topic.
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that embody and then hide the assumptions of their makers. In anticipating

the effect of using GIS for the purpose of proposing regionally adapted build-

ing practices, I follow the question raised by Turner and Taylor (2003, 177):

“In what ways might our increased reliance on these technologies contribute,

modify, or obstruct our understandings of the material and nonmaterial rela-

tionships of human societies with their environments?”

First, the use of GIS tends to limit consideration of the topic to the

variables for which data has already been gathered. In my case, I initially

intended to map not only climate but also building materials. I acquired land

cover raster data that looked promising for this purpose, but as the project

progressed, the limitations of the data became apparent and I abandoned that

variable. Other information that would be useful for this analysis—such as

inventories of available waste streams—are simply “off the map” in terms of

data collection. A key question when using GIS, therefore, is who is making

the data-collection decisions and what assumptions this propagates into the

mapping process.

Second, maps convey a sense of objectivity that can limit consideration

of alternative possibilities. Whether stemming from the limitations of the data,

the structuring of the map-making software, or the intent of the map-maker,

the decisions embodied in a map favor certain routes of interpretation and

action over others. In this case, my background in building and my interest in

sustainability led me to focus on the climatic variables related to passive solar

design, going so far as to demonstrate, however simplistically, the capacity for
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GIS to locate micro-regions where it might be most successful. There may be,

however, perfectly “sustainable” options that are excluded. When using GIS,

then, it is wise to consider not only the information that is being presented,

but also that which is left out.

Finally, GIS can be used to gather information about an area and make

decisions that affect that area without directly involving those who might be

affected by such decisions. This is not limited to GIS, but the introduction

of technology that allows information to be gathered from space certainly

exacerbates the possibility. In this case, climate data could be used to rec-

ommend building practices without acknowledging the “ground truth.” There

are certainly cultural differences in the region that could influence an area’s re-

ceptivity to passive solar, for instance, but this information is easily excluded.

At its best, then, GIS is used in conjunction with participation from local

communities, who influence what data are gathered, how it is interpreted, and

how it is put into practice.

To conclude, my view is that GIS could be a helpful tool for representing

the variables in a region—and also the variation within those variables—for

recommending more regional building practices. As the climatic maps suggest,

the natural variation within the region (not to mention the cultural variation)

may be cause for more specific and nuanced construction of policies related

to building practices. Recalling the imagery of the interconnected scales of

the watershed in Chapter 4, we might start to think about different scales

from the region down to the micro-region, a task that GIS is equipped for as
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long as its potential use as a remote technology that “obfuscates alternative

realities” is resisted.4 Because the intention for regional adaptation is basically

an intention for fresh possibilities, it is highly practical to keep as many options

on the table as possible. Using GIS in this way will encourage the development

of technologies that are appropriate to the region and its inhabitants.

4Harwell (2000, 334)
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Chapter 6

Regionally appropriate technology

. . . man has still within him sufficient resources to alter the direction of modern

civilization, for we then need no longer regard man as the passive victim of his

own irreversible technological development.

–Lewis Mumford1

Building in a way that acknowledges and responds to the cold, the

heat, the sun, the rain, the snow, and the wind of the region is one part of

architectural regionalism, which more generally includes a response to other

particularities like local economy and culture. It is almost too obvious to say

that culture plays a significant role in shaping a region’s buildings—a tipi and

a log cabin are both responses to the same cold, snowy winters and hot, arid

summers, but they stem from very different cultural traditions. This is to say

that the conditions of a region do not predetermine its buildings. However,

a region does provide certain undeniable environmental constraints, which a

culture can respond to in any number of ways with its available tools and

materials. The point is that building brings together culture and technology.

1Mumford (1974, 23)
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In this chapter I am less concerned with the cultural factors than in the ways

that the building culture responds to the ecological conditions of the region.

My argument is that Greater Yellowstone has adopted universal technologies

that have obscured the potential for regionally appropriate technologies. In

taking this technological approach, I turn first to defining some of these key

terms.

What is technology? Our cultural tendency is to behold it as of “things,”

and usually the newer, flashier kind. That is, we tend to view a table saw as

a technology, but an ax as something less. There are a couple of assumptions

that lurk near this view: that technology is inherently beneficial, and that it

is under our control. But does this view not overlook the dynamic interre-

lation between technology and society? Consider our current environmental

predicaments, in which we try to change our technologies, only to realize that

we can’t change them overnight because of the complicated social context

in which they are embedded. I take the position, alongside MacKenzie and

Wajcman (1999), that technology is not merely objects, but a system that

exists within the interplay of pre-existing technologies, societies, sciences, and

economies.

If technology and society are interrelated, what is the nature of the

relationship? At one end of the argument are those like Smith (1994), who

observes the common belief that technology “determines,” to a large degree,

the shape of society. In this view, the introduction of a new technology will

directly shape society is a predictable way. At the other end are those like
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Bijker and Law (1992a), who argue the opposite: that “our technologies mirror

our societies.”2 In this view, society has direct and immediate control over

its technological development. MacKenzie and Wajcman (1999) take a middle

stance that recognizes the “path dependency” of technological choices, and also

the context of these choices within the structures of society.3 This resonates

with the idea of technological momentum held by Hughes (1994), who observes

that:

A technological system can be both a cause and an effect; it can

shape or be shaped by society. As they grow larger and more com-

plex, systems tend to be more shaping of society and less shaped

by it.4

This recalls Chapter 3, in which I argued that Bozeman’s building culture co-

evolved with the economy, society, and technology of the town, the surrounding

region, and the nation. The result for my argument here is that I start with

the belief that my proposal for regionally appropriate technologies entails not

merely a switch to different artifacts—the “things” of technology, like 2x4s or

PV panels—but a re-ordering the social context as well. While my focus in this

chapter is on the artifacts themselves, I present them as part of a contextual

system of knowledge and practice. The issues of social change are treated in

greater depth in Chapters 7, 8, and 9.

2Bijker and Law (1992a, 3)
3MacKenzie and Wajcman (1999, 19)
4Hughes (1994, 112)
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Because of its various and sometimes vague meanings, appropriate also

needs some definition. The term “appropriate technology” emerged in the

the 1960s in reference to decentralized, labour-intensive Third World develop-

ment strategies that were a response to the perceived failures of the central-

ized, capital-intensive efforts that predominated in the years directly following

World War II. This shift stemmed in part from neoclassical reasoning that

targeted the unemployment that tended to accompany rapid modernization

of undeveloped countries,5 but it also ended up attracting a following amid

the cultural experimentation in the United States during the 1960s and 1970s,

wherein it articulated a technology of “soft energy paths”6 and proposed a

“small is beautiful”7 alternative to centralized industry. As the story goes, the

“AT” movement was overtaken in the 1980s by the “remasculinizing” culture

and rise of neo-conservative politics that occurred following the defeat of the

United States in Vietnam.8

Since its heyday, appropriate technology has continued to be a subject

of debate, and has been the target of much criticism. One criticism pertains to

AT’s applications in Third World development, where it sometimes insinuates

that there is a “technology ladder” that developing counties are to climb en

route to modernization.9 Another criticism attacks the perceived vagueness,

even ineptitude, of AT as an “alternative” to conventional technologies. Ry-

5Grieve (2004)
6Lovins (1979)
7Schumacher (1975)
8Pursell (1993)
9Grieve (2004, 181)
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bczynski (1980, 166), in contrast to the quote by Mumford that opened this

chapter, argues in his book Paper Heroes: Appropriate Technology: Panacea

or Pipe Dream that:

. . . as an attempt to demodernize technology and to take an alter-

native path, Appropriate Technology is doomed to failure. It is

a pretentious, romantic, even poignant attempt to stop the ocean

with a child’s beach shovel and play bucket.

I reject the first criticism on the grounds that I believe technology should

respond to context and not to deterministic and generalizing schemes of de-

velopment. As for the second criticism, I am not yet convinced that we should

abandon the potential of decentralized, smaller-scale technologies to realize the

benefits of technology. I do believe, however, that Rybczynski’s argument—

which centers on the question “appropriate to what?”—is a useful challenge

to the oftentimes fuzzy logic of AT. In this thesis, I adopt the term appropri-

ate mostly as a way of acknowledging that my proposal shares many of the

same goals of decentralized, contextual technology as the cultural movement

that has going for more than a half century, and therefore as a way of making

relevant to this study the constructive criticisms brought against it.

To summarize, defining regionally appropriate technology in this way

serves two main purposes in this chapter. The first is to call into question

the appropriateness of existing technologies on the basis that they have been

shaped by societal forces that have not had regional adaptation as a priority.
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This argument builds upon the historical overview in Chapter 3, and opens

to the understanding that there may be considerable potential for developing

technologies that more directly respond to the conditions of Greater Yellow-

stone. The second purpose is to extend my discussion beyond the potential

technologies themselves in order to speculate on the social changes necessary

for their adoption. That is, if regionally adapted technologies are technically

beneficial, how might they arise within conventional practices?

On a final note, I have, for the sake of practicality, left out some in-

teresting and important topics from this chapter. Site design in particular

is a vital “technology” for integrating the built world with its regional con-

text. While I include discussion of some site factors, I largely exclude it for

the reason that the GYFS seems to have done a remarkable job emphasizing

site factors like biodiversity, migration corridors, and building setbacks—much

more than on the features of the building itself. By exploring potential build-

ing technologies, my humble intention is to complement the GYFS effort to

define a set of regional building standards. To further limit my scope, I focus

on residential construction, though I draw upon some commercial examples as

well. I turn now to the assessment of conventional technologies, and then to

the potential of the regional alternatives.

6.1 Conventional technologies

Because my focus is on regional alternatives, what follows is a rather

cursory description of the conventional building practices of Bozeman and the

96



surrounding area, based mostly on my experience of the region for most of

my life and my work as a builder during some of that time. My intention is

to present a broad, if brief, overview of the way that we commonly build in

the region. At the expense of understating the variation that certainly exists

among buildings in the region, I hope this generalization is useful to the extent

that it gives a sense of the predominating universal artifacts, as well as the

interlinking systems of people and technology in which they are embedded. My

focus is the technologies brought up in the “technological history” of Chapter

3, and so I cover some of the same ground, but with an emphasis on the

present.

As the maps in Chapter 5 show, the primary environmental constraint

of building in the region is staving off the cold. Many if not most buildings

lack a mechanical cooling system, but any inhabited building has some type of

heating technology— sometimes, more than one type. As discussed in Chapter

3, the typical heating system is a central system of some sort (forced air, steam

radiators, electric baseboards), and relies on fossil-fuel energy. In Montana,

according to the 2010 U.S. Energy Information Administration (EIA) report,

the source energy for residential heating is 59% natural gas, 16% electric,

13% petroleum gases, and 9% “other/none,” a good part of which is probably

wood.10

Lighting and other electrical uses are another critical function of build-

10U.S. Energy Information Administration (2011)
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ings. According to the same EIA report, over two-thirds of the electricity in

Montana is generated by large coal-fired plants, with the rest from petroleum-

fired and hydroelectric facilities. There is certainly some heat and light pro-

vided to buildings by the sun, at no expense, but the typical building is de-

signed in such a way as to rely heavily on heating and lighting technologies

that require extracted and combusted fossil-fuels.

Because fossil fuels are concentrated and transportable form of energy

(Montana is presently gearing up its export of coal to China), they provide a

universal form of energy that can supply universal technologies. This is to say,

it is not incidental that fossil fuels and the same few types of heaters and air

conditioners can be found throughout the country. These are the technologies

of the human triumph over climate, and while they have eased human life,

we are now realizing their unintended consequences in terms of pollution and

climate change.

The co-evolution of energy generation and building technologies is par-

alleled, as I argued in Chapter 3, by the coevolution of those same building

technologies and building form. At present, because heat and light can be

supplied by universal, fossil-fueled technologies, building form has remained

largely unresponsive to climate, and is therefore shaped by aesthetic choices at

least as much as by technological choices. There are certainly some technical

particularities that are a response to the conditions of the place—foundation

walls are deeper to get beneath frozen ground, insulation is thicker, and seis-

mic and snow load factors are higher—but overall, building form is not all that
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different than it is in Portland, Oregon, or even Austin, Texas.

The universality of heating and lighting technologies carries over into

the materials used in building construction. The typical residential building

around Bozeman, as in most parts of the country, is wood (“western”) plat-

form framing on a concrete foundation, with any number of synthetic and

composite materials for sheathing, roofing, and detailing. A few types of stan-

dard insulation (fiberglass batt, cellulose, or icynene) are applied with greater

thickness than in other regions to account for the colder climate, but the prac-

tice of infilling frame construction is universal. Plywood, dimensional lumber,

steel, glass, composite siding, insulation, asphalt or metal roofing, and various

interior finishes are the basic and universal components of a house, and are

sourced from around the world. Concrete and structurally insulated panels

(SIPS) are manufactured locally, but they are universal in practice.

It is not just the artifacts and materials that are predominantly uni-

versal, but the knowledge that is required for their installation and operation.

As an example, take framing, perhaps the most universal of all the construc-

tion methods. Rising to prominence during the westward expansion and the

boom of building around Chicago, it was shaped by a conditions that favored

speed and interchangeability of parts and labor.11 Today, framing is valued for

the predictability and efficiency of its materials, but also the ubiquity of the

knowledge it requires. A crew can work from Montana to California and have

11Cavanaugh (1997)
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a pretty solid grasp on how to build all along the way. The same holds true for

much of the work that is subcontracted out—the plumbing, the electrical, the

roofing. The universality of tools, materials, and knowledge go hand in hand.

It is knowledge, at least as much as money or any other medium of ex-

change, that binds together the networks of people and artifacts that shape the

built environment. The architect on a project knows certain things about de-

signing a house, but may defer to an engineer on matters of the environmental

control systems. The engineer knows how to size a gas-fired furnace because

his knowledge was shaped around the existing technology, and he knows that

there will be a reliable supply of natural gas. The operators of the natural gas

distribution network know there will be demand for natural gas because there

are gas-fired furnaces in houses. The installation of a gas-fired furnace, and

therefore the construction of a house that is designed to consume fossil-fuel

energy, is conditioned by the knowledge of those involved in this collaboration.

The same could be said for many of the predominant materials and technolo-

gies that constitute a building in Bozeman. Knowledge that is created around

universal technologies begets universal technologies.

If the artifacts, materials, and knowledge of a typical residential build-

ing in Bozeman are universal, are they appropriate? This runs into the prob-

lematic vagueness of “appropriate technology,” but I will argue at least that

there is room for improvement. On one hand, the predominant technologies

actually work quite well from the standpoint of a sociotechnical system that

values interchangeability of parts and labor and centralization of production.
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Because knowledge has developed around universal artifacts and materials, the

resulting network is predictable and widely applicable. Among the downsides,

as mentioned before, are the dependence on fossil-fuel energy and its many

attendant problems, as well as a trend toward homogenization of buildings

across diverse regions. The problems of fossil-fuel energy could be solved in

part by substitution by other universal technologies (like centralized solar en-

ergy generation), but this overlooks the potential for some of the same goals

to be accomplished by using the conditions of the region to advantage. This

is to say, the universal technologies that are predominant in Bozeman may

be appropriate in some ways, but they are not regionally appropriate. What,

then, are some of the regionally appropriate technologies that could begin to

contribute in Greater Yellowstone?

6.2 Regional alternatives

There are numerous alternatives to conventional technologies that have

the potential to more directly relate to the conditions of Greater Yellowstone.

Some of these are passive technologies (such as passive solar heating) that blur

the line between artifacts, materials, and knowledge in that they are embedded

in the design of a building. These methods are oftentimes dichotomized with

active systems (like solar PV panels) that are discrete objects. While I present

the regional alternatives according to these categories, I do not intend this

to obscure the possibility of hybrid systems (the interlinking of passive and

active technologies), which I also briefly explore. In a following section, I take
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a critical look at the arguments for regional materials and point out a couple

that have potential in Greater Yellowstone. In a final section, following my

argument that technology is embedded in society, I speculate on some of the

implications that a shift to these regional alternatives might have for the social

arrangements that are currently structured around conventional technologies.

6.2.1 Artifacts: passive, active, hybrid

In a book titled Regional Guidelines for Building Passive Energy Con-

serving Homes, the American Institute of Architects analyzes the “assets”

and “liabilities” of climate as a means of suggesting regionally specific passive

technologies. The climate variables presented in Chapter 5 serve as a basis for

exploring the potential for passive strategies in Greater Yellowstone. In addi-

tion, I consider technologies like wood stoves that draw upon resources that

are immediately available in the region. While this is motivated in part by the

goal of reducing consumption of fossil fuels, it also relates to the argument for

regional economy that is the subject of Chapter 7. Some technologies, whether

daylighting or solar PV panels, are themselves universal in that they are by

no means unique to the region. My inclusion of these technologies helps to

clarify in two key ways what I mean by regionally appropriate: one, regionally

appropriate does not necessarily mean regionally unique; and two, technolo-

gies that are conducive to decentralization (even if universal, like solar PV)

are a step toward regional adaptation in that because of their dispersion they

may be more likely to be changed and adapted. I view all of the technologies
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I present in this section as merely starting points for the potential develop-

ment of technologies that are shaped more consciously to the conditions of the

region.

In presenting some of these technologies, I make use of the psychromet-

ric chart, which plots weather data as a function of dry-bulb temperature and

humidity. The psychrometric chart dates to the early 1900s, and was devel-

oped as a way of relating humidity and temperature, two of the main factors

that influence human thermal comfort. It has since become instrumental in

the research and development of climate-control technologies and standards,

and is also a handy way of representing the capacity of building design and

passive technologies. To construct the particular psychrometric charts pre-

sented in this section, I used Climate Consultant 5 (CC5) to process climate

data available through the Department of Energy.12 The software analysis is

by no means intended to be definitive, but it gives a sense of what mainstream

building research claims as the potential for passive solutions in Bozeman’s

climate. This information is itself presented in a universal way, and further

research would strengthen its application to Greater Yellowstone.

Passive solar

If the main climate liability in Bozeman is the cold, the main asset is

the sun.13 For much, if not most, of the year, the sun is an ally to be used

12available at http://apps1.eere.energy.gov/buildings/energyplus/
13American Institute of Architects (1980, 81). Bozeman falls roughly in Zone 4, the Alpine

Region, in this categorization.
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for heating the building (see Figure 6.1). This is the principle of passive solar:

using the sun to heat rather than using active technologies.

Figure 6.1: Thermal comfort needs corresponding to sun location in Bozeman.

Passive solar has figured into design for millennia, but interest in it

peaked during the 1970s in the wake of the oil embargoes. A combination of

the advances in window technology and the dire energy situation prompted

a rush of research, which is ongoing in demonstrating the potential benefits

of solar design. These studies are remarkable for the reductions in energy

they find are possible. A study in Greece found an 80% reduction of auxiliary
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electric energy through passive solar design.14 In Argentina, a building costing

only 5% more was found to have reduced energy consumption for heating by

80%.15 The methods used vary from region to region around the world, but

with consistent reductions in energy consumption.

In and around Bozeman, several houses have been built since the 1970s

that make use of passive solar heating to some degree.16 One detailed study

conducted in 1979 by the owner of a passive solar residence in Bozeman, during

one of the coldest winters on record, demonstrated a 65% reduction in heating

load.17 This is consistent with the analysis made by CC5, which estimates that

over half of annual climate conditions could be met with internal heat gains

and passive solar methods (see Figure 6.2). Bozeman buildings, if designed

according to some basic principles adapted to the conditions of the region,

could significantly offset their use of external energy to heat during the winter.

What are those principles? At the most rudimentary level, the objec-

tive is to admit as much sunlight as possible into the interior, include ways

of controlling how and when light is admitted, reduce heat loss through the

building’s envelope, and include a means of storing and moderating the heat

energy. To summarize some of the main “design priorities” presented in the

Regional Guidelines for Building Passive Energy Conserving Homes :18

14(Bakos, 2003)
15Filippin et al. (1998)
16Montana Department of Natural Resources and Conservation (1988)
17Fowlkes (1979)
18American Institute of Architects (1980), pages 87–90.
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Figure 6.2: Passive solar and internal heat load potential to satisfy
thermal comfort in Bozeman.

1. Maximize solar gain by orienting long face south. Consider shading due

to mountains.

2. Use double or triple glazing to reduce energy loss through windows. Use

night-curtains to retain heat at night.

3. Consolidate structure to minimize perimeter heat-loss. Place secondary-

use spaces such as storage spaces on exposed (north, windy) aspects.

Minimize exposure from doors and chimneys.

4. Use earth berming to insulate non-south-facing aspects, and to insulate

roof.
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5. Use dark materials to absorb heat, internal thermal mass to stabilize

temperature swings.

These methods are widely described in more detail in the extensive passive

solar literature, a thorough inclusion of which is beyond the scope of this

chapter. The National Center for Appropriate Technology (NCAT) in Butte,

Montana, provides passive solar guidelines for a more specifically local context

in terms of window-to-floor-area ratio and orientation.19

What has been less investigated is how these methods would apply to

the specific region of Greater Yellowstone. The general principles of passive

solar apply to an area much larger than the region, but the specific parame-

ters adjusted to the region’s unique conditions in terms of temperature, sun

patterns, precipitations, are still being shaped. While the GIS maps in Chap-

ter 5 certainly indicate that there would be variation from site to site within

the region, perhaps some general principles could be identified. A detailed

study on this topic could use controlled conditions like small, identical, exper-

imental structures to test different configurations of massing, shading devices,

and other features. For now, even some preliminary recommendations can be

made.

One variable specific to Greater Yellowstone is its latitude, which trans-

lates to a particular solar geometry. Bozeman is closer to the Northern bounds

of the region, which has respective summer and winter solar elevations of 20

19National Center for Appropriate Technology (NCAT)
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and 66 degrees at solar noon (see Figure 6.3). The southern bounds of the

region, by comparison, have respective solar elevations of 25 and 72 degrees.

These angles would impact the dimensions of overhangs on south-facing as-

pects to control solar gain seasonally, admitting it in winter and shading in

summer. Even these solar variables, like the climate variables, are different

throughout the region, suggesting the challenge of implementing prescriptive

standards throughout the region. They nonetheless form a general range that

is different for Greater Yellowstone than for other regions to the north or south.

The prescription of passive solar parameters specific to the region could

optimize energy performance. It should be kept in mind, though, that such

prescription has proven a weakness for the acceptance of passive solar design

in that it is an abrupt departure from the norms of design. Recalling Chap-

ter 3, the existing architectural style in the region was shaped by successive

styles, but all shared a relatively common and recognizable form. Passive solar

design prescribes a departure from these habits in terms of how buildings are

to be oriented and shaped. Because solar design is oftentimes motivated by

energy-efficiency rather than aesthetics, it has produced buildings that may

be perceived by the average citizen of Greater Yellowstone accustomed to the

average house as not only unfamiliar, but somewhat stark (see Figure 6.4).

Daylighting

Like passive solar, daylighting is a strategy that is being applied all over

the world as a way of reducing reliance on external energy. Use of daylighting
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Figure 6.3: Sun paths for northern and southern bounds of GYFS counties, pro-
duced using University of Oregon online sun path program (UOSRML, 2009).
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Figure 6.4: An efficient, if unimaginative, passive solar house, image from
http://www.pace-cleanenergy.org/

is even less contingent upon other climatic variables, so it may seem a bit of a

stretch to consider it “regionally appropriate.” But the way that daylighting

strategies are applied does to some degree change from region to region based

upon climatic considerations. An energy-efficient office in Austin would avoid

south- and west-facing glass to prevent heating load, while the same building

in Bozeman might welcome the same configuration. My purpose here is not

so much to provide a summary of daylighting strategies, but to outline some

of the factors that shape how it is being applied in Greater Yellowstone.

But first, what is the significance of daylighting? In the residential

sector, lighting accounts nationwide for about 11% of energy consumption.20

20EIA (2009) Annual Energy Outlook 2009 with Projections to 2030, cited in Center for
Sustainable Systems (2009).
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While some of our everyday uses of buildings would be difficult without artifi-

cial lighting, many if not most can be accommodated by natural light if given

priority during design. Tom Wood of the Integrated Design Lab at Montana

State University estimates that lighting loads can reasonably be reduced by

30% through daylighting techniques.21 These savings can go hand in hand

with reductions in heating energy if coordinated with passive solar design, as

well as reductions in cooling energy as a result of reduced internal heat load

from lights. (As a caveat, a building with daylighting that does not benefit

from solar gain could increase heating load because of increased glazing area,

resulting in greater overall energy consumption if use of electric lighting is not

reduced according to the daylighting design.)

Daylighting played a key part in the design of the “Home on the Range,”

the office of the Northern Plains Resource Council in Billings, Montana (within

the Greater Yellowstone region) designed by High Plains Architects (see Fig-

ure 6.5). Renovated from a 1940s windowless concrete block grocery store,

the building was the first LEED Platinum certified building in Montana and

remains an example throughout the country. The space is illuminated almost

entirely with daylighting provided by extensive glazing on all walls (especially

east and south) and an overhead clerestory. The original building was oriented

significantly to the east of south, so the east-west clerestory cuts the building

at a diagonal. With its windows facing to the north, the clerestory brings

diffuse north light into the space, and also provides an optimally tilted south-

21Wood (2011)
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facing platform for solar PV panels. Nearly all the windows have light shelves

that bounce light farther back into the interior, and are also dimensioned to

provide shading during the summer and some solar gain during the winter.

The Home on the Range is an example of how daylight could be used to ad-

vantage, and how the techniques to do so are integrated with other variables

specific to the climatic conditions of the region.

Figure 6.5: The Home on the Range, Billings,
Montana (High Plains Architects, 2011).

Passive ventilation

Bozeman and the surrounding region is for the most part a cold climate,

but during parts of the summer, heat can become a concern too. Because the

summer heat is typically accompanied by low humidity, and because the night

brings cool relief, buildings in the region seldom have central air condition-

ing equipment unless they have heavy internal heat loads from occupants or
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equipment. Passive ventilation is therefore already common practice: during

the summer months, people open their windows, and this usually gets enough

cool air into the space to keep it comfortable during the day. In this sense,

passive ventilation is already a regionally adapted practice. It could serve as

an example of how to use other climatic elements, like sun and light, to ad-

vantage. It could further be improved upon by including methods like thermal

mass.

Figure 6.6: Natural ventilation and evaporative cooling potential
for satisfying thermal comfort in Bozeman.
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Other technologies

Engaging building practices with other regional variables is an open

possibility, but some ideas remain less promising than the others. For instance,

rainwater catchment is proving to be a useful technology in some regions of the

country, but its advantages in Greater Yellowstone are less clear. Harvesting

rainwater from rooftops would help to reduce urban storm water runoff, poten-

tially reducing the urban pollution of streams, and could be used for irrigation.

Compared to other regions, though, Greater Yellowstone gets its precipitation

over a wider period of the year, and much of it is in the form of snow. With

most communities in the region getting water from mountain-fed streams, the

mountains essentially serve as the means of catchment and pumping. So while

this technology may be useful, it is not a priority compared to some others.

Another potential technology is that historically used in some parts of

the world to improve winter insulation by encouraging the buildup of snow

on the roof. The typical roof in Bozeman is moderately pitched such that it

does accumulate snow, but releases it under heavy loads. Would shallower

roof pitches designed to capture snow have a significant impact on winter

energy performance? Or would the structural improvements to existing roof

methods consume more energy and materials than would be offset by the slight

improvement in insulation? This relationship between energy and materials

is becoming a crucial consideration, and is the subject I turn to in the next

section.

Passive techniques for heating, lighting, and cooling could all signifi-
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cantly reduce energy consumption of buildings in Greater Yellowstone. Though

these technologies have been researched and applied around the world, they

fit the cold, sunny climate of Greater Yellowstone, and optimizing them to

specific climatic conditions within the region could make them even more ap-

propriate. In simpler terms, they are most beneficial when conceptualized and

applied regionally. The same idea is relevant to building materials, particularly

when assessed through life-cycle analysis.

Decentralized solar and wind

Compared to large, centralized methods of producing energy, renew-

able technologies like solar PV, solar thermal, wind, and low-head hydro were

recognized early on by the bioregional movement as fostering the kind of in-

frastructural decentralization conducive to regional adaptation.22 Renewable

technologies, by way of harnessing only energy immediately available through

endemic, renewable conditions, do not require extraction for their fuel, and

do not rely (except for their manufacturing) on the degradation of ecological

systems, either locally or elsewhere. As a result, their output is more directly

tied to the carrying capacity—the level of consumption of resources that does

not compromise ecological wellbeing—of the region. Centralized, fossil-fuel

energy, by contrast, not only depends to a greater degree on extraction, but is

detached from carrying capacity to the degree that it relies on external sources

of extraction and that it distributes its output, thus obscuring its source and

22Berg and Tukel (1980)
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severing feedback. This idea is taken up in greater detail in Chapter 7.

Decentralization of power generation also has the potential to reduce

energy losses incurred during transmission. EIA statistics for Montana put this

figure at around 15%,23 but with other factors included it is sometimes claimed

to be higher. In other words, huge amounts of energy are lost before they are

even used. Smaller-scale renewable technologies distributed throughout the

built environment, besides being inherently less polluting, would reduce lost

energy by being situated closer to the location of use.

Biofuels

Besides technologies to generate electricity, other technologies could

help to supplement needs like heat. Given the ready availability of wood within

the region, wood-burning technologies have been, and probably will continue to

be, a viable alternative to natural gas and electricity. The development of more

efficient and cleaner stoves like masonry stoves and pellet stoves has solved

some of the problems associated with burning wood in the past. Developed

alongside sustainable forestry practices, wood-burning provides a relatively

low-impact means of heat compared to extraction of natural gas and coal.

Distributed renewable electricity production and wood-burning are tech-

nologies that form a starting point for developing active technologies that are

regionally appropriate. Together with passive technologies that participate

23U.S. Energy Information Administration (2010)
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in natural energy flows and building materials that are optimized by a life-

cycle approach, these technologies reduce consumption of external, polluting

energy through engagement with the conditions of the region. While many of

these technologies are already being applied successfully across many diverse

regions, conceptualizing them on a regional scale may be useful in assessing

their potential and limitation. Furthermore, it may start to point the way

to developing technologies on a regional scale such that they engage with the

ecological, climatic, social, and economic conditions of the region.

Hybrids

When considering the potential for new building technologies, the ten-

dency is to cleave them along categories of passive and active. This is an

extension of the assumption, conditioned by conventional practices and tech-

nologies, that a building is a single “thing” which is to be filled with gadgets to

make it work. Solar panels are put onto existing buildings, but the emergent

practice of building integrated PV aims to make the technology part of the

building by installing it in such a way that it serves a dual function, such as

solar shading. This is one type of hybrid system, which integrates passive and

active technologies to better realize the benefits of both. In practice, passive

systems stand to benefit from practical application of mechanical means. For

instance, heating a house with passive solar often incorporates fans to circulate

air from warmer to cooler part of the conditioned space, or to expel interior air

in the case of overheating. Such fans could be powered by solar PV, melding
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passive and active systems. This is already occurring in practice, so the point

is not to propose something new—the point is that passive and active systems

need not be thought of as separate. The idea of hybridity could be extended

to any number of other technologies, passive, active, and otherwise, as they

are attuned to the conditions of the region.

6.2.2 Materials: a regional critique

By participating in natural energy flows, building practices like pas-

sive solar and daylighting strive to reduce the use of external, or operating

energy. The use of these appropriate technologies, however, often requires

more material—or more energy-intensive material—therefore increasing con-

sumption of embodied energy: the energy used during the life-cycle of material

use, typically comprising energy expended during extraction, manufacturing,

transportation, construction, and end-of-life. If a primary goal of appropriate

technologies is to reduce ecological impact, specifically energy consumption, a

full account of the potential would take into account embodied energy, which

becomes a larger percentage of operating energy as energy-efficiency of build-

ings increases. Taking this life-cycle approach, some regional materials are

seen to have significant benefits, but not always for the reasons commonly

assumed.

What is the significance of embodied energy? Studies over the past

twenty years have generally found that embodied energy accounts for 10% of

life-cycle energy (the total operating energy over the lifetime of a house, plus
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embodied energy) for a typical house, and 25% for a newer energy-efficient

house.24 While this may seem relatively small, another way of thinking about

it is that when a new house is built, it has already “consumed” something

like eight years worth of its operating energy (see Figure 6.7). Moreover, as

homes become more energy-efficient, the percentage that is embodied energy

increases markedly, both because embodied energy increases absolutely (from

use of higher-tech, more energy-intensive materials), and because operating

energy decreases (see Figure 6.8). An extreme example is a “passive house”

outfitted with technologies that provide all of its energy needs, but that result

in a large initial investment in embodied energy.

Figure 6.7: Average embodied energy compared
to annual home energy use (National Association
of Homebuilders (NAHB), 2008).

Total embodied energy comprises energy from several stages in the pro-

duction, installation, and disposal of materials. Studies have shown that the

construction stage, which includes transportation and installation of materi-

24Keoleian et al. (2001)
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Figure 6.8: Embodied energy compared to operating energy for
several home types (Sartori and Hestnes, 2007).

als, is relatively small, about 10% or total embodied energy.25 For a standard

house, this means that transportation and construction together only account

for roughly 1-3% of total life-cycle energy. The most significant contribution

is during the production of materials (including extraction of raw materials),

with some materials consistently having more embodied energy than others.

The early research on the topic focused on typical structural materials like

wood, steel, and concrete, and found that wood on average has lower embod-

ied energy. Studies have found that greater use of wood could reduce embodied

energy by at least 20%.26 Other research suggests that other aspects of the

building, like finishes and appliances, account for a large percentage of embod-

25Cole (1998)
26Buchanan and Honey (1994), Upton et al. (2008)
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ied energy (see Figure 6.9). Overall, findings suggest that material selection

plays a major role in the total energy consumed by a building.

Figure 6.9: Life-cycle embodied energies for different construction types
(Mithraratne, 2004).

Because the materials that make up a building have a direct impact

upon the amount of energy consumed during its life, there is limited use in

figuring embodied energy separately from operating energy. An example of

the necessity of this approach is illustrated in Figure 6.10, which shows that

added insulation is effective up to a certain point, beyond which the additional

embodied energy is counterproductive. As embodied energy has matured as

a field of study, it has converged with studies of operating energy to form

the study of life-cycle analysis, which attempts to quantify the cumulative en-

ergy and environmental impacts of all aspects of the building process. This

approach becomes even more important, and interesting, when the building

121



material in question is linked to ecological systems with multiple uses and im-

pacts. The complexity of the systems related to wood—which includes factors

of material use and disposal, carbon cycling, and potential to use byproduct

for energy—have made it a growing field of study, and demonstrates the im-

portance of a life-cycle approach to assessing not only materials, but the actual

impact of buildings.

Figure 6.10: CO2 emissions as a function of insulation
thickness (Bribian et al., 2009)

It is from a life-cycle perspective that some local, or essentially regional,

materials start to look particularly attractive, but not only for the reasons

commonly assumed. Those who advocate local materials typically assume that

the closer the source is to the building site the better, because this proximity

reduces the energy expended during transport. (There is also a vague notion
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that local materials support local economic development, which is the subject

of Chapter 7.) Given that transport is such a small percentage of life-cycle

energy, however, selecting materials on the basis of locality may not have

as much of an impact as hoped, and may even be detrimental by neglecting

the other factors involved. The simplicity of the LEED credit for regional

materials has been critiqued on this basis, and points the way to a fuller

account of the benefits of regional materials.27 It is not difficult to imagine

a situation in which selecting a material with low embodied energy and high

operating efficiency would result in lower life-cycle energy than selecting one

with low operating efficiency and/or high embodied energy. It is therefore

somewhat misleading to evaluate the energy savings from materials alone,

which can indeed be significant with the use of local, natural materials, without

considering total life-cycle energy.28 A more consequential benefit of regional

materials may be their inclusion of natural materials with low embodied energy

and high performance.

What are the regional materials in Greater Yellowstone that meet this

profile? Given the cold climate and proximity to grain agriculture, straw-bale

construction fits well, and carries the benefit of having very low embodied

energy. A study of embodied and operating energy of several types of wall

systems in a cold climate ranked straw-bale as among the best, though it

noted the uncertainty of the material’s durability.29 Another study noted

27Scheuer and Keoleian (2002)
28As an example, see Morel et al. (2001)
29Pierquet et al. (1998)
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that straw-bale construction is exceptionally compatible with passive solar

methods, as the combination of stucco (a common interior finish) and straw-

bales provides both high insulation and thermal mass.30 Another possibility

is the use of wood harvested sustainably, especially given the mounting efforts

to thin beetle-kill forests and areas that pose fire risk to communities. The

impacts and benefits of logging are complex to decipher and put into action,

but research on the benefits of a life-cycle approach to wood use suggests this

as a regional potential.31 Wood chips and other harvest waste could even be

used in some form as a building material in addition to being used as fuel.

Besides natural materials, there could be many synthesized or man-

ufactured materials that benefit the region when viewed in life-cycle—some

regional, others perhaps not. The balance between the local and the global

that is characteristic of progressive forms of regionalism is important to keep

in mind. Mumford was critical of Jefferson for selecting local schist when it

did not suit the local conditions as well as imported stone.32 Life-cycle anal-

ysis provides a new and valuable tool in choosing materials that work toward

meeting global goals of reducing carbon emissions while satisfying local needs,

and shows the potential of some regional materials. Considering materials in

life-cycle expands the field of constraints, and also the opportunities for new

ways of building.

30Cooper and Rennick (1996)
31Werner et al. (2010)
32Lefaivre and Tzonis (2003, 36)
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Life-cycle analysis sometimes also takes into account the impacts of

disposal of materials when a building is demolished, thereby expanding the

consideration of energy beyond the typical categories of embodied and oper-

ating energy. Some studies indicate that much (up to 40%) of the embodied

energy of building materials is recoverable, either by recycling the materials

themselves or using them for energy.33 Excluding the extreme measures some-

times taken to transport waste when landfills are full, waste in fundamentally

a regional phenomenon. Disposal of building materials therefore amounts to

a regional expenditure of energy, when that energy might otherwise be used.

Regional materials might therefore be thought of not just as materials sourced

within the region, or even those that excel at meeting its conditions, but those

that are diverted from landfill and recycled.

Conceptualizing building materials in relation to regionalism is complex

and nuanced, and progresses within the tension inherent between the regional

and the globalized economies. The usual notions of the benefits of regional

materials tend to overlook the fuller account seen through the lens of life-cycle

analysis, which validates efforts to use regional, natural materials with low

embodied energy if they also perform well in the given conditions of the region.

Life-cycle analysis also expands the field of consideration to the disposal phase,

and opens the opportunity for seeing the benefits of regional efforts to recycle

these materials. Regional materials, like the other technologies with regional

potential, tend to be sidelined by conventional practices. As I have ventured

33Thormark (2002)
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to demonstrate, this is not because they don’t work, but because they do not

yet have sufficient support within the social context that is geared toward

conventional technologies. If we desire to consciously move toward adopting

these regional alternatives, we must therefore consider how they might emerge

within the existing systems of conventional practice.

6.2.3 Systems: emergent alternatives

Emergent regional alternatives to conventional technologies require changes

both in terms of knowledge and the way that people are networked. A shift

to technologies in which emergent knowledge and networks are yet inchoate

suggests a renewed emphasis on design. That is, while conventional practices

have stabilized within their social context to the extent that they are now

normal habits for the many people who are engaged everyday in the creation

of the built environment, emergent practices, simply because of their newness,

require specialized knowledge.

Architects, engineers, and builders with a knack for experimentation

are therefore pivotal in the shift to regional alternatives. While the sizing and

installation of a gas furnace is rather routine because the required knowledge

is well established and widespread, specifying the amount and type of glazing

for a passive solar house is still a fairly specialized form of knowledge. The

rigor required in the design phase to ensure that such a method will work is

proportional to the degree to which that method is undeveloped. When a new

technology like passive ventilation is being applied, the onus of proving that it
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will work will typically fall upon the architects and engineers, who draw upon

the analytical powers of mathematics to make predictions.

The standards used to measure whether or not a new technology “will

work,” like building codes, have evolved in concert with existing technologies,

which means that regulators are also involved in technological change. New

technologies may satisfy a given standard of say, thermal comfort, but in an

entirely new way, meaning that code officials are tasked with evaluating how

the new technology intersects with the intent of the existing code. This applies

not just to building codes, but to the standards enforced by banks, building

trades organizations, and governments. In this more general sense, the recipro-

cation between technologies and regulations helps explain some of the radical

changes the world has undergone in the past few decades, like “globalization,”

which is surely a technological event, but which more commonly refers to the

deregulation of global financial structures that governments have undertaken

to pave the way for free international investment. The fluidity and universality

of information and capital demanded by this change is reflected in the pref-

erence for universal technologies and practices that are regulated by universal

rules.

To say that designers play a key role in realizing regional alternatives

is not to deny the need for their collaboration with builders, regulators, and

the wider network of people who are involved in the technologies of the built

environment. Isolation of designers from the rest of this social fabric, and

the resulting lack of “shared architectural knowledge,” threatens the ability
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of the building culture to change according to new conditions.34 A practi-

cal and expedient approach to adopting regional alternatives would therefore

seek to integrate new technologies as much as possible with existing practices.

The designer of a passive solar heating system with thermal mass might then

consider that a typical builder would install the framing and windows, but a

mason would take on the task of building an interior stone wall.

A shift to regional technologies would also alter existing systems by

changing patterns of consumption. Adopting low-energy, decentralized tech-

nologies and regional materials favors new economic interests over existing

ones. Montana is currently undergoing a legislative battle over distributed

renewable energy technologies, no doubt spurred in part by the utility feeling

that its long-term financial success is threatened by the emergent possibility of

a distributed energy system. Similar issues could arise if low-energy building

technologies became successful to the degree that they threaten economic in-

terests vested in natural gas and other fuels required by conventional building

technologies. This is part of the larger issue that technology, in our society, is

inherently economic. Given this interrelation, there may be potential, in ad-

dition to regional appropriate technology, for regionally appropriate economy.

34Davis (1999)
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Chapter 7

Regionally appropriate economy

. . . for most of this century, the operative assumption has been that ar-

chitecture must follow the means of production rather than lead it . . .

–Howard Davis1

Regionally appropriate technologies could, under existing economic con-

ditions, come from just about anywhere—PV panels from China, triple-paned

glass from Ohio, wood stoves from Finland. We are accustomed to the reasons

for sourcing these things on the global market—lower price, availability, vari-

ety. But as I argue in this chapter, there are also reasons for sourcing things

closer to home. Because building design is, at the most reductive level, the

structuring of materials and energy, it has the capacity to shape economies.

In addition to adopting regionally appropriate technologies, then, those in-

volved in the formation of the built environment can participate in regionally

appropriate economies.

“Localism” is not a new phenomenon. Indigenous cultures worldwide

historically had—and to some extent, still have today—regional economies out

1Davis (1999, 243)
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of necessity. It wasn’t all that long ago that backwoods or frontier communi-

ties in this country were mostly self-sufficient. While few of us wish to return

to those bygone days, there is also a sense that modern economies have grown

so colossal, complex, distanced, and profit-driven that we can’t comprehend,

much less attempt to arrest, the social and ecological damage they are en-

acting. The globalization of economies has only intensified since Mumford

envisioned regional planning as a way of reconciling the potential of the mod-

ern mechanized economy with its dehumanizing and destructive aspects. The

effort to do so is carried on, in part, by movements that promote production

and consumption for local ends.

Contemporary calls for regional economies have variously been called

nostalgic, inefficient, even fascist. Admittedly, some “localism” operates in

denial of the interconnectedness of contemporary economies and summons up

historic conditions as future solutions. Localists have largely failed to grapple

with the critique that putting too much emphasis on regional solutions could

relegate certain regions to underdevelopment.2 Moreover, localists would do

well to recognize that any near-term plans for some sort of regional autonomy

are highly unrealistic. All of these criticisms are helpful in shaping the crit-

ical recognition, held by both Mumford and Dewey, that “the modern world

generates levels of interdependency.”3 On this basis, localism might be dif-

ferentiated from regionalism, which prefers “a balance between universal and

2Campbell (1996, 307)
3Luccarelli (1995, 188)
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local.”4

This interdependency is becoming increasingly apparent in the debate

unfolding among economists regarding the challenges of addressing climate

change. Some, like Wiener (2007), argue that there are fundamental limita-

tions of localized action given the now global scale of the “commons.” On the

other hand, those like Engel and Saleska (2005) challenge the irrationality of

individualized action in the “Tragedy of the Commons” and argue that sub-

global action may be key in catalyzing action at a larger scale. This dynamic

negotiation between the local and the global reinforces my view here—that

regional economies are not about self-sufficiency or insularity, but about using

the region as concept by which communities might more directly and demo-

cratically shape their relation to their places, their livelihoods, and themselves.

In the first section of this chapter, I explore the potential for more

localized production to foster a “regional sensibility” that facilitates the adap-

tation of production and consumption to local constraints. In the next section,

I explore some of the economic benefits local economies might offer, such as

increased innovation, wealth retention, and stability. In the final section, I

address the limitations of regional economy in terms of equity and explore

their potential convergence. Because the issue of regional economy stems at

least as much from sub-cultural yearnings as from academic research, my argu-

ment may characterize the sort of “fuzzy, utopian thinking” that some argue

4Canizaro (2007, 21)
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is endemic to the regionalist urge.5 I try to provide some specific examples

in or near Greater Yellowstone where I can, and hope that my argument con-

tributes to understanding both the potentials and limitations of a regionally

appropriate economy there.

7.1 Regional sensibility

To build in Greater Yellowstone today is to draw upon the ends of the

earth for materials and energy. Dimensional lumber, metal fasteners, gypsum

drywall, cork floors, bamboo countertops, and various glues, coatings, and

finishes show up on the building site and with haste are assembled to make

our familiar buildings. Ask a contractor where this stuff comes from, and

you will likely be met with an inquisitive look, or else a request to get back

to work. In other words, when it comes to building in Greater Yellowstone,

there is not much of a regional sensibility, and by that I mean a sense of how

the process of building relates to the larger systems of production. To be

sure, there are advantages in terms of time and money to the almost mystical

ability of market exchange to persuade the arrival of goods like nails and

sheetrock. But, as awareness of the impacts of our consumption increases, it

is becoming clear that the processes that support the built environment in

Greater Yellowstone participate in unseen ecological and social impacts rather

than in arrangements, potentially more regional, where these impacts are more

apparent and therefore more directly manageable.

5Campbell (1996, 307)
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For its own part, Greater Yellowstone has, historically, geared its econ-

omy toward markets rather than toward its more immediate needs, with detri-

mental effects. Vast areas of the region have been logged, the timber loaded

on the trains and carted off. Nearby Butte, Montana (called Butte, America

during its heyday) was the biggest producer of copper in the country during

the period of rapid electrification around the early twentieth century, but is

now the biggest Superfund site in the country. It is a problem endemic to the

dry open west in general. As Daniel Kemmis (1990, 102), former mayor of

Missoula, Montana, puts it:

[The Rocky Mountain] region has for over a century been particu-

larly subject to America’s devotion to its own placelessness. The

wealth that was extracted from this part of the earth was always

extracted by and for the placeless market. The region, therefore,

never developed its own marketplace, its own economy. To that

extent, it has not yet been inhabited.

Boom and bust has been the story of the region since the first gold rushes,

but this trend is now equally commonplace on a global scale as materials and

energy are enlisted by the global economy dedicated to its own growth.

Whereas not too long ago many regions in the world would have had a

reasonably defined notion of the impact of their decisions on their surround-

ings, today the shift in population to urban centers, the increased scale and

speed of extraction and production unleashed by mechanization, and the liq-

uidity and mobility of market economies allow the production and upkeep of
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the built environment to proceed with limited public awareness (in some parts

of the world, at least) of its impact. The consumptive “footprint” of cities

has been shown to exceed many times over the areas of their regions, meaning

that they require extraction and production outside the immediate experience

of their inhabitants.6 Though it is tempting as a result to declare that cities

are inherently unsustainable, in my view this is not the case. Urban and rural

areas alike, in working toward a sustainable future, could create material and

energy flows that do not diminish natural systems faster than they can be

replenished.

One possible approach to this would involve accounting for the impacts

of extraction and production. In academia this is giving rise to “commodity

chain analysis,” which attempts to map out and understand the increasingly

complex networks of labor and resources at work in the systems of produc-

tion. According to some scholars, this approach tends to overlook the regional

processes at work, indicating that attention may turn to the economic role of

regions.7 A similar method is life-cycle analysis, which assesses the impacts

of production across a range of different variables, from carbon emissions to

water quality. These methods could form the basis of a regulatory approach

to limiting production and consumption for the sake of environmental pro-

tection, something like globalized life-cycle analysis. Alternatively, preferable

types of consumption could be incentivized, an example being the Forest Stew-

6Rees and Wackernagel (1996)
7Brown et al. (2010, 18)
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ardship Council’s certification of sustainable wood products. Either way, the

complexity of the globalized economy would present an immense challenging

to accounting efforts, and the resulting regime of consumption and produc-

tion could be highly technocratic, meaning that it would be based on expert

and not citizen knowledge and control. One can imagine outcomes not unlike

Soviet technocracies.

Another approach would be to merge regulated production and incen-

tivized consumption on a smaller, regional scale, making it more democratic.

The central principle of this alternative is what Princen (2002) calls “feed-

back.” In this view, the “severance” of consumption from production in mar-

ket economies is characterized by a “distancing” that tends to undermine the

communication between participants in the economic system, making unde-

sirable practices less apparent to the system as a whole. Princen’s argument

suggests that when production is more localized, citizens have more direct

knowledge of its impacts, as well as greater access to the political means to

participate in its shaping. In my view, citizens of Bozeman would be much

more likely to react to unsustainable clear-cutting in their beloved forests than

to the same practices going on in tropical hardwood forests, and would be more

likely to be successful in reforming such practices through democratic engage-

ment with local authorities (who themselves would likely be more sympathetic

as “locals”).

In addition to being more democratic, the model of local feedback is

conducive to a pragmatic approach to shaping the built environment. Through
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more localized interaction, the shaping of the systems of production and con-

sumption could more nimbly evolve through trial-and-error. In this way, com-

munities might stand a better chance of adapting to local ecological and social

variables, rather than adopting universal technologies that suppress localized

opportunities. Recalling from Chapter 6 that existing regionally appropriate

technologies represent only a starting point for the potential future develop-

ment, localized experimentation would be supported by a process of localized

production and adaptation through feedback.

How would this shift be implemented, and how does it relate to the

built environment? Because of the clout that the built environment has in the

consumption of materials and energy, those involved in its formation can play

a role in shaping its supporting systems. Every act of building is an economic

decision. When it is sensible to do so (hopefully from a life-cycle perspective),

builders and architects can specify regionally appropriate technologies, which,

if produced regionally, support the formation of a regional economy. From

their own immediate experience of the region, architects and builders, and by

extension the occupants of the building, would have as a result a much more

direct sense of the impacts of that decision. These choices would begin to

enlist everyone in the region as participants in the feedback process of shaping

production and consumption to preferred arrangements.

There are examples of this already happening in the Greater Yellow-

stone region. Lori Ryker, director of the research and education non-profit the

Artemis Institute, recently designed a house in which this notion of feedback
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played a part.8 The house was situated so as to provide a view out to the sur-

rounding forested hills, the very hills where the timber for the house’s exposed

beams was harvested. An intention of the design was to connect the owner

of the house with the natural systems that provided for its construction—in

Princen’s terms, to foster feedback. Though this minor poetic act would have

been commonplace and not viewed with any real significance a century ago, it

represents a small gesture to involve people in the creation of sustainable ar-

rangements. That is, if a subdivision were to be built in the same area, and its

construction entailed the clearcutting of the surrounding hills in a manner that

would compromise local water quality, public involvement would likely ensue

and prevent the worst outcomes (assuming to some degree that the forest were

managed by the same public).

There are many possibilities in Greater Yellowstone for shifting the

supporting systems of the built environment to a regional level. Straw-bale,

if adopted more widely as a regional building material, could support long-

term stewardship of agricultural lands, resisting development that would result

in greater import reliance for food. Wood, long a standby in the building

trades, could be conceptualized on a regional scale to encourage sustainable

logging practices. Senator Jon Tester’s Forest Jobs and Recreation Act, in the

process of being drafted since 2009, would expand logging in response to the

decline of the timber industry and the beetle-kill epidemic killing pine forests

around the state. Rather than slate this product for export, the renewal of the

8Ryker (2010)
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region’s timber industry could be an opportunity to integrate it with the built

environment in ways that support the long-term outlook of each. Channeling

the region’s timber into dimensional lumber, wood chip and cement blocks,

and biomass power for the region’s buildings could create new relationships

between the producers and consumers in the region. Many of the parts of this

system (the building supply stores, the small logging companies, the managers

of the timber lands) are already local—connecting them would simply have

the effect of linking their long-term success to the sustainability of the local

ecosystem.

Granted, some of these technologies will continue to be sourced from

elsewhere. Greater Yellowstone is unlikely to start producing glass, but hey, it

is a possibility. Using glass for passive solar and daylight technologies, though,

reduces reliance on imported energy from coal and hydro-fracked natural gas,

technologies that are more easily condoned by those in the region because they

are “severed” from the impacts. A house in Bozeman can be supplied with

light without the inhabitant ever having to see the strip mining around the

massive Colstrip coal-fired power plant, ranked by the Environmental Protec-

tion Agency as the eleventh worst coal-fired mercury polluter in the nation.9

Passive means of heating, cooling, and lighting confront this distancing by

virtue of being inherently part of the building. Other technologies like solar

hot water panels could be assembled locally to tailer them to regional condi-

tions. We do yet not know what other technologies might be developed with

9Bosworth (2011)
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a regional sensibility.

The regionalist sensibility addresses, even celebrates local conditions,

but it does so in large part out of concern for the “local” conditions that are

out there somewhere in the global marketplace. As Davis (1999, 290) puts it:

While not rejecting the idea that buildings must be strongly an-

chored to place, the environmental movement is making architects

realize that buildings must be designed with an understanding of

how their production and use affects systems and cultures in differ-

ent places. That idea is part of a larger concept that concerns the

overall sustainability of cultures—and of the earth—and the need

for architects to design buildings that reinforce environmental and

cultural sustainability.

The regionalist sensibility exists in the tension between the local and the

global, imploring a community to look outward to its role in the larger systems

of production, and how the negative aspects of this system might be remedied

directly through democratic intervention. It is the cultural mechanism that

cultivates and maintains the regional economy, yet also guards against cloister-

ing. It foments local innovation, but is receptive to good ideas. It is probably

the great unseen force that keeps everything together, but that of which we

could use a little more.

What ultimately amounts to a faith in the capacity of a regional sen-

sibility to enact change may put too much emphasis on the “spatial fix” that
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Campbell critiques. In my view, that critique is very important. But I main-

tain that the goals of making Greater Yellowstone more sustainable stand a

better chance of succeeding if the ecological and social effects of production

are more apparent and therefore directly changeable, and this means localizing

production. Paradoxically, this would mean increasing production in a region

that is cherished for how pristine it is, one that largely relies on the outsourc-

ing of many forms of production for its quality of life. While this idea might

be met with some resistance, as I hope to show in the following section, there

could be, by the prevailing economic logic, benefits to a regional economy.

7.2 Regional economy

We are accustomed to the perceived benefits of the global market econ-

omy: for sometimes unbelievably low prices, we can summon goods from

around the globe in timespans unimaginable a couple of lifetimes ago. By

contrast, regional economies created either self-consciously or out of necessity

are often perceived as inefficient, corrupt, and uncompetitive. I do not in-

tend to stave off these arguments. What I hope to do is present some reasons

for supporting regional economy that I think may be of use to Greater Yel-

lowstone: that regional economy could support innovation, create and retain

wealth within communities, and foster a diversity of production resistant to the

dangers of specialization. There will be plenty of instructive counterarguments

for justifying existing conditions.

The global economy thrives on the standardization and universality of

140



the commodity. There are certain advantages to this: the interchangeability

of parts, the mobility of people and capital, even the familiarity of using the

same nail gun in New Zealand and Montana. The scale of demand and compe-

tition that the global economy facilitates is a driver of innovation, but it could

also be seen as undermining innovation that reacts to local conditions. This

view is in some ways sympathetic with Frampton’s critical regionalism, which

calls for the built environment to resist homogenization by engaging with the

particularities of the locale—the climate, the materials, the culture.10 By ex-

tending this objective to the economic realm and considering its economic

implications, it could be argued that locally specific ways of building could

create a demand for new sets of skills and materials. The built environment,

oriented toward regional adaptation, thereby could become a catalyst for yet

unrealized innovations that would enhance the economy by current standards

of growth and productivity.

This view finds support in David Hess’s (2007) Alternative Pathways in

Science and Industry, in which he looks at the role social movements have had

in shaping technological development in a globalized world. His chronicling

of the impacts of activism suggests both the precedent that a call for region-

alized production would have, as well as the many potential forms it might

take. Central to this argument is a look at the ways that these “alternative

pathways” are absorbed and appropriated by existing systems of production,

further underlining the dynamic give and take of the local and the global.

10Frampton (1983b)
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One criticism leveled against local economy is that it is antagonistic to

the scales of efficiency and free-flowing exchange that drive economic growth,

but some authors have an opposite view—that local economy is actually the

fundamental basis for creating and retaining wealth. This inverted view pivots

in the concept of “import substitution,” the creation of local production to

replace imports. As Hess (2007, 171) puts it:

Whereas the high-tech manufacturing model of the technopole links

the local to the global through the development of clusters of

expert-oriented industries, an alternative approach, localism, links

the local to the global through regional policies based on import

substitution.

By “technopole” Hess means a high-tech cluster of production. His view points

to the potentially opposing interpretations of a regional economy. On one

hand, if production is merely localized, but not integrated with local consump-

tion, its orientation toward the global economy defines it as a technopole. On

the other hand, if it replaces imports, and even better if it is self-consciously

directed toward these ends, it drives wealth-creation in the region.

The idea of import substitution as fundamental to wealth creation was

central to Jane Jacobs’s analysis of cities, but it could be usefully applied to

regions as well. It is actually one of the rationale given for the regional materi-

als credits in LEED, as well as in the newly formed Sustainable Sites Initiative.

These credits cite benefits of reduced energy for transport, but also that the
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money spent on materials will remain in the region, supporting the local econ-

omy.11 This part of LEED, in particular, is sometimes criticized for its vague

faith in the benefits of local economy, but the link between improving envi-

ronmental conditions and strengthening local economy may not be so tenuous.

In addition to the reasons already explored, Hess and Winner (2007) argues

that the most successful green projects are those, like reuse centers, that have

a direct positive effect on local economies through import substitution.

A final benefit of regional economy is that it could foster a diversity

of types of production within the region, making it more resistant to the

risk of economic decline that can accompany specialization. When economies

are oriented toward production for global markets, the inhabitants rely on

exchange and imports for many of their needs. On one hand, this can create

economic opportunity that attracts people from elsewhere and gives them a

chance to improve their standard of living. On the other hand, the tides of

economic and technological change can reverse the situation, leaving in their

wake communities that are stuck in place with declining economic opportunity.

A key principle of this argument is “path dependency,” the limitation of

future options by historic choices, as well as the idea of “technological momen-

tum” described by Hughes (1994). In an economic context, path dependency

and technological momentum can refer to the limited capacity of an economy

to change and adapt once it has specialized in certain regimes of extraction

11U.S. Green Building Council (2009)
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or production. Butte, Montana is again a prime example. A century ago it

basked in the wealth of its exported copper, yet today, the copper having been

extracted, it is economically depressed (not to mention extremely polluted).

Hassink (2005) argues that a process-oriented approach to structuring regional

economies could make them more resistant to path-dependency and collapse.

This view is supportive of the notion that the feedback of the “regional sensi-

bility,” as a process, could further function as a mechanism of adaptation, as

well as serve to reinforce the stability of the economy on a region scale.

Kemmis (1990), in his book Community and the Politics of Place, pro-

vides an example from his beloved Missoula that illustrates these potential

benefits. Around the time that he was mayor, Missoula was plagued by some

of the worst air pollution in the country. Situated in a mountain valley prone

to climatic inversions that trap emissions, Missoula was home to a pulp mill

and a great many inhabitants who burned wood for heat during the winter

(particularly after the energy crisis of the 1970s). The city was frequently in

violation of federal air quality standards, with the young and elderly bearing

the brunt of the health effects. The issue came up before the city council, and

Missoula faced the prospect of banning outright the burning of wood.

Rather than go that route, though, the city favored an approach that

addressed the problem through regulation that would encourage incremental

change. Part of the reason was that many in the region viewed wood as a sen-

sible alternative to imported non-renewable fuels like natural gas. In response

to the regulations, a local economy sprung up around the production of clean-
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burning stoves and wood pellets. The problem of air pollution turned out to

be a cause for innovation and an impetus for production that had not previ-

ously existed. In addition to the original import substitution provided by local

wood, the locally produced pellet stoves replaced stoves that were probably

sourced from elsewhere before, resulting in more wealth being retained by the

community. Moreover, the harvesting of wood, the production of pellets from

mill waste, and the manufacturing of the pellet stoves diversified the regional

economy by meeting local needs in a unique and locally sensible way. Con-

trary to the notion that regional economies are inefficient or non-competitive,

in Missoula’s case the creation of a regional economy not only played a role

on solving a problem, but had many benefits.

This is not to say that these benefits are replicable everywhere. Mis-

soula’s success came from a particular response of a community to the poten-

tials and limitations its place. Other communities start with a different set

of conditions in which regional economy itself presents potentials and limita-

tions. The goals and challenges of sustainability are present at each scale, from

a neighborhood block to the entire atmosphere, and are beset with the ten-

sions between environmental protection, social equity, and economic growth.

At the regional scale, the tensions related to equity are significant considerable.

Hess (2007, 228) puts it bluntly: “Localism is not a poor people’s movement.”

Given the potential benefits of regional economy, to what extent can it be

reconciled with the “forgotten E” of sustainability?12

12Oden (2010)
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7.3 Regional equity

First of all, the significance of “equity” within “sustainability” is not

always clear. Sustainability is typically thought of as a way of reconciling the

effects of modernization with ecological limits, either through “ecological mod-

ernization” that makes continuing economic growth compatible with ecosystem

functioning (the “cradle-to-cradle”13 approach), or through acknowledging the

“limits of growth”14 and restraining modernization (the “risk society”15 ap-

proach). As Blowers (2003) argues, both of these models are limited by their

exclusion of the consideration of social equity. “Sustainability,” in its most

potent form, could be seen as a shift away from the ecological focus of earlier

environmental movements to account for the underlying social contradictions

and possibilities.

From its inception in the 1987 Brundtland Report Our Common Future,

the notion of sustainability has included the idea of equity—between present

and future generations, between the global North and South, and between

those who can and cannot escape despoliation of the environment. Campbell

(1996) famously posited equity as part of a triangle of “Es” (environment,

economy, and equity) that are inherently in conflict. That is, environmen-

tal goals like regulation of consumption might suppress economic growth and

condemn underdeveloped countries to poverty. Within this framework, those

13McDonough and Braungart (2002)
14Meadows et al. (2004)
15Beck (1992)
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engaged in the struggle to define and implement their vision of a sustainable

future have grappled with how to reconcile these tensions.

Many are making the argument that all too often this reconciliation

sidelines considerations of equity. Oden (2010) calls it “the forgotten E” and

says that unless equity is brought to the center of the debate, the conditions

to halt environmental damage will not likely be attained. Oden’s is part of an

effort to define “just sustainabilities” that penetrate the social dimension of

the environmental movement.16 The reasons for this are many. In a somewhat

abstract historical sense, as in Murray Bookchin’s “social ecology,” environ-

mental and social exploitation share a root cause. In the environmental justice

movement, at issue is the fact that the working poor and people of color dis-

proportionally bear the burden of pollution. Then there are the tangled global

considerations of developed and underdeveloped countries and their economic

interconnection. Finally, from a practical standpoint like Oden’s, there is a

recognition that the social and political solidarity necessary to address en-

vironmental problems requires building coalitions and trust across divisions

of rich and poor. All of these issues are relevant in arguments for regional

economy.

As Hess (2007) has pointed out, the “go local” mantra hasn’t always

kept up with this effort to address equity. Among the regionalist discourses,

bioregionalism has probably been most singled out because of its ecocentric

16Agyeman et al. (2003)
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leanings. Those who identify with this movement might nobly battle a timber

sale or restore trout habitat, but have been criticized for tending to overlook

the plight of those humans in their communities that are similarly marginal-

ized by modern systems of production. Gilbert et al. (2009) presents the case

of a bioregional conservation effort in Ontario and notes its shortcomings and

contradictions from a social justice perspective. As Hess (2007) further notes,

the attitude of regional self-sufficiency imbued in regional ideals carries with

it an insinuation of individual self-sufficiency that is unsupportive of the re-

distributive implications of social equity.

Nonetheless, regional economy could be seen as counteracting some of

the fundamental causes of unsustainability, namely, globalized market economies

predicated on limitless growth. Faber and McCarthy (2003) attribute much of

the ecological mess to neoliberal policies that have spurred economic growth

only at the expense of externalizing the social and environmental costs. Simi-

larly, McLaren (2003) presents the idea of the “ecological debt” owed to devel-

oping countries that have provided for the Northern way of life at the expense

of ecological and social exploitation, often to pay financial debts to those same

countries. Every example of degradation McLaren cites is an instance of inten-

sified and large-scale production for export.17 These arguments are supportive

of a widely-held sense that, overall, export economies, under existing condi-

tions of inequity, are a root cause of unsustainability.

17McLaren (2003, 31)
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The construction of regional economies throughout the world could hy-

pothetically repair this situation on the ends of both production and consump-

tion. For developed countries to disengage from exploitive export regimes, they

could employ import substitution and create regional alternatives. For devel-

oping countries to disengage from reliance on export for the means to secure

livelihood, they would similarly have to find ways to provide more directly for

their own needs. In addition to the potential benefits of regional economy, a

regional sensibility might aid in the reparation of damaged environments in

ways supportive of economic livelihood.

If the substitution of regional for global economy counteracts the nega-

tive effects of global export regimes, however, it may leave intact the conditions

of inequity that created it, which would severely limit the potential benefits.

Amounting to something like protectionism, a sudden shift to regional econ-

omy, McLaren (2003, 33) says:

risks institutionalizing existing inequalities between nations and

groups through fossilizing access to resources, technology and cap-

ital. Worse still it can culturally exacerbate xenophobia and le-

gitimate the worst excesses of racism, in the hands (and rhetoric)

of populist politicians. This path would be equally bad for the

underclasses—both people and countries—leaving billions out in

the cold, or perhaps more literally ‘out in the heat’ of global warm-

ing.

Despite the ecological and economic benefits regional economies might have
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from the perspective of the developed world, then, overlooking issues of equity

could have detrimental effects, particularly on a global scale. Retreating into

regional production without also redressing somehow the plight of the develop-

ing world would be an act of the insularity that characterizes the worst aspects

of regionalism. Global equity might therefore be thought of as the foremost

limitation of the argument for regional economy.

Conversely, where regional economy could potentially be most success-

ful is where it addresses social equity. Faber and McCarthy (2003, 45) note

the local and regional character of the environmental justice movement, which

has risen to challenge the inequitable distribution of negative environmental

impacts. The movement could provide a model for the construction of posi-

tive and equitable economic systems at a local and regional level. Hess and

Winner (2007) make a supporting argument that there are local policies that

communities could adopt to address environmental protection, social equity,

and economic vitality. Though Hess and Winner note that implementation of

some of these policies is restricted by tight budgets of municipal governments

and activist groups, they conclude that there are low-cost options like com-

munity gardens and reuse centers that have proven successful. With regard

to the built environment, reuse centers afford numerous benefits by provid-

ing access to low-cost building materials, reducing embodied energy through

material reuse, and retaining community wealth through import substitution.

An example within Greater Yellowstone of an approach that addresses

as three “Es” is the Red Feather Development Group based in Bozeman. Red
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Feather works with American Indian communities to develop and implement

sustainable housing that meets community needs. Their building methods

have evolved over the years from standard stick-frame construction to straw-

bale, which carries numerous benefits. It is much cheaper than standard meth-

ods, due in large part to its ease of use by volunteer laborers, who consist of

both tribal members and those who come from elsewhere and live on the job

site for up to a month. In the climates of Montana, the Dakotas, and New Mex-

ico where Red Feather works, the bale walls offer superior insulation against

the cold winters and hot summers. In combination with passive solar, solar

hot water heating, and efficient lighting and appliances, the straw-bale method

dramatically reduces the homeowner’s utility bills, making the house more af-

fordable over the long run. The reduced cost of the construction methods

helps to put the initial investment in the renewable energy technologies within

reach. As discussed in the previous chapter, straw-bale affords environmental

benefits by having both low embodied energy and low operating energy. Red

Feather’s “alternative pathway” has been successful because it emphasizes the

synergies between social equity, environmental protection, and the economics

of building and owning a house.

In addition to applying these synergies at the stages of construction,

Red Feather is beginning to leverage their design decisions to encourage a re-

gional economy that would further support their goals of sustainable housing.

Though the straw bales have sometimes been sourced from up to hundreds

of miles away in Montana, there are potential sources much closer on tribal
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Figure 7.1: Volunteers and tribal members at work on a straw-bale
house on the Northern Cheyenne reservation, Montana, summer
2010 (RFDV, 2010).

lands. Red Feather is exploring the possibility of providing tribal farmers

with bailing equipment that would enable them to produce bales for what

Red Feather hopes will be a growing and more autonomous local construction

effort.18 This could provide livelihood for the farmer, cheaper and more read-

ily available effective building materials for local construction, and a shift to

more environmentally sensible construction methods. The resulting regional

economy could promote adaptation to ecological conditions through localized

feedback, grow community wealth through import substitution, support the

innovation and integration of an alternative method that suits local conditions,

and diversify the local tribal economy.

18Jensen (2010b)
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From Red Feather’s perspective, this arrangement is practical. From

the perspective of conceptualizing Red Feather’s effort within the global con-

text of social, environmental, and economic tensions, it is tempting to use it as

a model of the best potentials of regional technology, with social equity as the

pivotal intention. However, this view may attribute too much significance to

the creation of local equity in resolving global tensions. That is to say, we get

the sense that fostering equity while using a low-energy local material rather

than some 2x4s from a British Columbia clearcut absolves the social impacts

that stem from import substitution, but the distancing inherent in the global

economy makes that difficult to judge. Build enough straw bale houses and

some logger might be put out of a job. If these contradictions are presently

inescapable, regional economy makes them more immediately apparent, and

thus manageable.

In other words, democratic. Regionally appropriate technologies and

economies emerge from innovation, from constraints, from whims, but also

from an urge from people to have more direct control of the forces that govern

their lives. As Hess (2007, 15) puts it:

The alternative pathways have emerged in the interstices of a world

in which people see their communities, democratic institutions,

jobs, material culture, and personal relationships being uprooted

by distant economies and political institutions that seem unrespon-

sive to their needs.
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It is from this perspective that regionally appropriate technologies and economies

can be seen as linked, with equity far from an incidental concern. Nobody

wants to live on an Earth without a functioning ecosystem, and nobody wants

to live in poverty. That the astounding wealth of some societies is both the

cause and solution of global problems both environmental and social is reason

for an expanded discussion of the purpose of economic production. As I have

tried to show here, conducting this discussion on the scale of the region could

afford numerous benefits.

As I have also tried to show, there are definite limitations to the regional

approach, particularly concerning equity on a global scale. Just as progressive

architectural regionalism exists within the tensions between the local and the

global, a regional economy must constantly negotiate forces from within and

without. That is to say, the region itself could never be a stable or coherent

system. Campbell (1996, 308) puts it this way:

Interdependence does not always imply an imbalance of power,

nor does self-sufficiency guarantee equality [. . . ] the bioregional

perspective can provide a foundation for understanding conflicts

among a region’s interconnected economic, social, and ecological

networks.

In the following chapter, I present a glimpse of these interconnected networks

in Greater Yellowstone, and speculate upon what the implications are for

constructing a regional building culture in Greater Yellowstone.
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Chapter 8

Ground truth(s)

The encouragement of appropriate forms and techniques will lead not only to

more appropriate building cultures but also to the emergence of differences

among building cultures themselves.

–Howard Davis1

To speculate upon the region—its past, its bounds, its climate, its

potential for new technologies and economies—is one thing. To apply these

ideas is quite another, and was my intention, however vaguely, from the outset.

If the chapters presented so far consist of my inquiry into the ideas that could

steer Greater Yellowstone in a helpful direction, this chapter consists of my

efforts to come to terms with the everyday reality in which those ideas could

be applied. I needed the “ground truth.”

I undertook this venture with the notion that all I needed to do was

go back to Bozeman for a bit, find out what was happening, and return with

an understanding of the regionally appropriate technologies and economies in

hand. Aiming at something like a “pattern book” of solutions for the region, I

1Davis (1999, 324)
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set out talking to people who, in my view, were engaged in regionally specific

practices. As it turned out, the ordinary complexity of the world conspired

against such a structuralist approach, and after a dozen interviews, I real-

ized that rather than my sought after ground truth, I had encountered several

ground truths. As part of the more general shift to a pragmatic methodology

that accompanied this realization, I changed the way I related to the inter-

views to, roughly, what Guba and Lincoln (1994) call constructivism, which

they characterize as the view that there are “local and specific constructed re-

alities.”2 Rather than extracting from the interviews information that would

then be imposed as a fixed idea of what regional building is in Greater Yellow-

stone at present, I have tried to present them as a starting point, containing

multiple and sometimes contested points of view, for constructing a regional

building culture into the future.

During the summer of 2010, I interviewed eleven “informants,” starting

with an architect, a regional non-profit, an alternative building demonstration

center, and a green building consultant (see Figure 8.1).3 From there, I tried

to let the interviews steer their own course, letting those first informants direct

me towards other informants. In research terms, this is a “non-probabilistic”

or “snowball” method of gathering data, and it brought me into contact with

other architects, energy consultants, and non-profits. My method of inter-

viewing was basically to have about a half-hour conversation based upon a

2Guba and Lincoln (1994, 109)
3Names marked with asterisks have been changed for anonymity.
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few questions I constructed beforehand—in research terms, such interviews

are “semi-structured.” All but a couple interviews were audio recorded and

transcribed with permission of the participants. (In a couple cases, I took

a tour of a building and the situation did not lend itself to being recorded.)

During December of 2010, I conducted two more interviews to expand the

scope of the voices I was to include. In the interim, the transcribed interviews

informed my choice of variables included in my GIS mapping (Chapter 5), and

gave me an initial impression of the complexity that shifted my method of

inquiry toward understanding regionalism’s potentials and limitations.

 Anya Fiechtl CTA Architects  Billings, MT

 Matt Benton* Designer and builder  Livingston, MT

 Christopher Borton Sage Mountain Center  Whitehall, MT

 Tim Ennis Regional Technology Coordinator, Western 
Organization of Resource Councils (WORC)  Billings, MT

 Mark Headley Studio Forma Architects  Bozeman, MT

 Amy Fraser* Non-profit policy analyst  Bozeman, MT

 Mark Jensen Homebuilder, and Construction Program 
Director, Red Feather Development Group  Bozeman, MT

 Ralph Johnson Montana State University School of 
Architecture  Bozeman, MT

 Lori Ryker Studio Ryker, Artemis Institute, and Montana 
State University School of Architecture  Livingston, MT

 Peter Higgins* Planning Department of the City of Bozeman  Bozeman, MT

 Kath Williams Kath Williams + Associates  Bozeman, MT

 Tom Wood Integrated Design Lab, Montana State 
University School of Architecture  Bozeman, MT

Figure 8.1: Table of informants interviewed.

The methods I used have their own potentials and limitations. One
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obvious limitation is that my informants were mostly those I deemed as being

engaged in regionally adapted practices. Thus, there is a certain lack of voices

from the established dominant practices in the region—the production builder,

the banker, the architect whose work is not place-based. This is not to say that

these perspectives do not come up in the interviews. When they do, however,

it is through the voice of informants who have some disposition to regionalism.

My snowball approach did lead me out of this grouping—to the city planning

department, to a university design lab—but not into contact with non- or

anti-regional perspectives. There is plenty of disagreement among even the

dozen people I interviewed, enough to provoke some discussion of some points

of disagreement and consensus.

These points of disagreement and consensus can be understood, re-

spectively, as divergence and convergence. From a pragmatic approach, this

suggests in its own way a sort of potential and limitation—where there is con-

vergence, there is the potential for unified action; where there is divergence,

conflict could undermine efforts for change. In the first section of this chapter,

I follow the structure provided by the previous chapters, and address what I

interpret as convergence and divergence as it relates to regional building cul-

ture, climate, technologies, materials, and economy. In a following section, I

outline the prospects for change based upon what I heard in the interviews,

and present some perspectives that might support an experimental approach.
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8.1 Interpreting interviews

Regional building culture

If there is a single point of consensus among those I interviewed, it

is that Bozeman and the surrounding area don’t build very differently from

much of the rest of the country. Matt Benton, a builder and energy consultant,

says there are certain requirements for insulation and foundations, but that

is about the extent of differentiation. When asked about regionally specific

ways of building, most of the architects were hard-pressed to come up with

a historical vernacular or strong regional influence that informs their design

practice. Anya Fiechtl, a young architect at the firm CTA, in Billings, made

reference to rural forms and materials, like silos, that have influenced her firm’s

projects, and other architects expressed similar reference to local materials or

forms. But in terms of general building practices, what I heard reinforced my

position in Chapter 3 that there is not much in the way of a regional building

culture.

This is not to say that there aren’t buildings that are perceived as

place-specific. Ralph Johnson, an architect and professor at Montana State

University, says that people having just arrived in Bozeman often remark that

its buildings have a unique character. What they are commonly referring to,

he says, are the kit houses and old brick buildings in and around the down-

town, which are “unique” only in so far as they have survived the development

that has overtaken buildings of a similar era in other cities that have experi-

enced more rapid growth. Bozeman’s somewhat weak economy spared these
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old buildings, many of which are now protected by preservation ordinances,

and they do lend the town a unique character. Although less for economic rea-

sons, the same could be said for some of the older buildings at Montana State

University. But, as Johnson says, these “are all regional images, as opposed to

regional facts.” This distinction between images and facts recalls that made

in Chapter 3 between aesthetics and technology, as well as Frampton’s dialec-

tic of “Architectonic/Scenographic.”4 That is, Bozeman’s historic buildings

may have become so familiar as a backdrop to everyday life there that they

now convey a sense of the place, but their construction largely referenced far-

flung aesthetic habits more than it sought to participate in the unique set of

materials and energy of the region.

As a result of emergent practices related to sustainability, however,

there are many ongoing efforts to build in ways that are perhaps more “fac-

tually” related to the region. One aspect of this is engaging with the specific

climatic variables in the region to improve energy efficiency. Benton has built

a few passive solar houses in the area since the 1970s. Mark Headley, a prac-

ticing architect in Bozeman, designed his own house just outside the city, and

is impressed by how much heating capacity the sun provides given the region’s

climate. Tim Ennis gave me a tour of the “Home on the Range” (discussed in

Chapter 6), which has set a benchmark for energy efficient design through inte-

gration of daylighting and solar strategies that work with the climate of nearby

Billings. Lori Ryker strives to use climatic strategies as poetic expression in

4Frampton (2007, 383)

160



her buildings. Sage Mountain Center has for many years been demonstrating

the use of local materials like cordwood and straw-bale, in combination with

passive solar, to achieve remarkably low-impact buildings that express their

place.

Most remarkable, though, is the GYFS, the first effort to adapt LEED

to a specific region. While the GYFS could be seen as a strong step toward

the development of more regionally adapted practices, Kath Williams, a green

building consultant in Bozeman, sees it as something of a response to the

region’s notable lack of regional considerations:

It’s a first attempt, it’s really a first attempt to try and get the

policymakers here working as a unit to work as a region. That’s

very different here.

Given the attention paid by those in the region to understanding how other

species relate to their environment, this development is timely. As Williams

puts it:

We study thermophilic organisms up in Yellowstone all the time.

We study everything else as organisms, and systems, and then we

plop down buildings all over the place like they have no relationship

whatsoever to where they are.

To summarize, among those I interviewed, there was consensus that

there is not much of a precedent for regional building practices in the area.
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While some described certain historic forms and materials as regional, there

was also the recognition that this type of regionalism is limited to the extent

that it is mostly aesthetic, and not technological. The many and varied efforts

by the builders, designers, and policymakers I spoke with suggests a conver-

gence, even if by a few people, to explore more rigorously the potential of

building in more regionally adapted ways.

Climate

In the views of those I interviewed, a significant part of the potential

of relating buildings to their place involves engaging with climate. For the

majority of the architects interviewed, implementing daylighting, passive solar,

and passive ventilation is a “no-brainer.” Headley, Johnson, Benton, and

Christopher Borton of Sage Mountain all noted the significant potential of

passive solar in the region. Fiechtl emphasized daylighting as a strategy that

is easily implemented and has been successful in her projects. Johnson noted

some nuances of passive solar design—concentrating the most-used parts of the

house on the south side, and using an L-shaped plan to get benefits in terms

of both passive solar and ventilation. Tom Wood emphasized the importance

of running the long axis of the building east-west for optimizing control of

daylighting and passive solar. The designers I spoke with were eager to use

climatic design for purposes of reducing reliance on universal technologies.

For others, though, engaging with climate for purposes of energy effi-

ciency was only part of the picture. Ryker was expressive of this view:
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Thinking about things like breezes, you can think about it in the

passive sense, the performative sense, that you can design a house

to be passively cooled here—but that also, I think, helps people

really experience the inside from the outside, brings it together.

To think of climatic design strategies in only a technical way, in Ryker’s view,

is to cut short their potential to create experiences that can have subtle but

far-reaching environmental impacts as people become more aware of their sur-

roundings. Benton, whose focus is energy-efficient building, expressed this

view as well. As he put it, “How do you build an efficient house that at the

same time keeps you engaged with the outdoors?” Wood noted that that these

goals can sometimes be in conflict because most of the mountain ranges run

north-south and are usually the object of the desired view. Under these cir-

cumstances, building orientation aligned to the view would be the opposite of

the east-west orientation that gives the best energy performance.

There was therefore a divergence between those who relate to climate

as a means of efficiency, and those who additionally relate to it in a more po-

etic way. This difference is apparent more generally in architecture theory in

the tension between the literature whose purview is technical (like bioclimatic

design manuals) and, for instance, Frampton’s polemics that advocate cli-

matic design as a politicized resistance to homogenization. Even Frampton’s

approach, it has been argued, is too confined to the modernist tradition to

nourish “a larger set of lived practices that actively engage the regional land-
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scape and reveal its eloquence.”5 This suggests a further divergence between

being able to realize—because of the harsh climate—both energy-efficiency

and the more poetic objectives of design, like bridging the inside and outside,

or having a good view. That the designers I spoke with are grappling with this

issue, however, suggests that regional design may mark a convergence toward

reconciliation.

Technologies

In spite of the predominance of universal technologies like natural gas

heating and centralized electricity production, architects and builders in the

region are demonstrating some of the alternative technologies discussed in

Chapter 6. Sage Mountain has served as a demonstration center for passive

solar for years at its site about an hour and a half drive west of Bozeman.

Headley recently built his house to operate primarily with passive solar. In

his experience, it has worked a bit too well, sometimes melting the candles

if his family leaves for a few days. The idea might even be catching on with

the City’s building departments. Peter Higgins, who works in the planning

office, told me that the City is undertaking research to determine optimal

orientations for passive solar design in Bozeman’s climate.

Daylighting also figured into the work of those I interviewed. Fiechtl

emphasized it as one of the easiest and most effective design strategies. Near

her office in Billings, the Home on the Range uses about 20% the amount of

5Cassidy (2007, 416)
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energy as a typical building its size according to Ennis, whose office is in the

building. As discussed in Chapter 6, daylighting, in addition to other solar

considerations, factors heavily into these energy savings. Wood, in his expe-

rience with integrating daylighting and solar factors into the design process,

says that in Bozeman’s climate energy consumption can be reduced 25% sim-

ply by orienting the building properly. For Wood and others, daylighting is

an obvious strategy for reducing energy consumption.

Natural ventilation was also mentioned. Wood, in addition to con-

sidering solar geometry, takes into account prevailing breezes and integrates

them into design for night flushing and daytime ventilation. Ryker factors in

ventilation in both performative and poetic ways. Fiechtl mentioned that in

addition to passive ventilation, an effective mechanical system well suited to

the dry climate is the swamp cooler, which uses evaporative cooling rather

than refrigeration to cool air.

Other technologies were mentioned, but to a lesser extent. Both John-

son and Fiechtl view solar hot water heating favorably as an investment that

architects can get behind. Wood sees earth berming as a good potential way

of sheltering the north side of buildings in the cold climate. Headley says his

next house, in addition to passive solar, will use wood for heat, a point he

and Benton shared. Amy Fraser, a local non-profit policy analyst, described

some of the ways that the Framework is addressing issues beyond the scale

of the building, like migration corridors and landscape water use, essentially

incorporating site design as a “technology.”

165



Had I interviewed a wider range of architects and builders, I likely

would have heard more conflicting opinions about choice of technologies. But

even on some seemingly basic points, like whether or not to shed snow off the

roof, there was disagreement. Johnson spoke in favor of a low slope roof, which

he says has historical precedent, because it retains snow and adds insulation.

Headley, on the other hand, advocates a steeper pitched roof to shed the

snow and reduce the structural load. As it turns out, this is a classic case of

contention: in the American northeast, for instance, Quebec traditionally opts

for flat, while Maine opts for steeply pitched. This example supports a view

of regional adaptation in which cultural factors play at least as significant a

role as the endemic conditions.

The point of divergence concerning snow marks a convergence with

Benton’s and Ryker’s view that efficiency is only one potential of regional

technologies. As Benton put it, “You cannot push people into an efficient box.

You need to build something that suits them and their value system and their

background.” Despite building what are probably some of the most efficient

houses in the region, Benton likes his old brick house in Livingston because

he says it connects him with what is going on outside, and it’s got a nice

feel. While there was convergence about the potential for several regionally

appropriate technologies to increase building efficiency, there was also some

divergence about how those technologies are to be used, as well as about the

extent to which efficiency should be the foremost consideration in the first

place. This divergence reiterates MacKenzie and Wajcman’s (1999) view that
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technology evolves within a societal context laden with competing priorities.

Materials

Some of the same tensions between efficiency and other intentions were

expressed with regard to selection of materials. These divergent views revolved

in part around the lack of regional materials available around Bozeman. Hig-

gins noted that many of the materials that define the historical flavor of some

of Bozeman’s cherished buildings, brick in particular, are no longer produced

in the region. The timber industry has declined in the area so that not even

much wood is locally sourced. According to Johnson, about the only locally

available materials in Bozeman are cement from the plant in nearby Trident,

SIPS panels manufactured in nearby Belgrade, and locally quarried stone. And

in his view, “local” cement and SIPS, which are assembled from imported ply-

wood and foam chemicals, don’t invoke the same sense of locality as do local

stone or wood. In terms of using local materials for the sake of localism, then,

Bozeman’s selection if fairly limited.

Others, though, have tapped into supplies of alternative, natural ma-

terials that are available locally. This is one of the central principles of Sage

Mountain, which has been experimenting since 1990 with cordwood, straw-

bale, and other materials, most of which are available on-site or with a short

drive down to Whitehall. Their localism is derived from a wish for “off-the-

grid” self-sufficiency and sensitivity to the impact of how they choose to build.

Similarly, Mark Jensen, the construction coordinator at Red Feather, is cur-

167



rently undertaking the construction of the first straw-bale house within the

city limits of Bozeman, Montana, and among his reasons for choosing straw-

bale is that it can be sourced locally, with known impacts. These views echo

Princen’s (2002) idea of feedback. Both Sage Mountain and Jensen wish to

be more aware of their impact and more directly involved in the systems of

production that support their building practices.

While Fiechtl was sympathetic to the use of straw-bale from her expe-

riences with Red Feather, the other architects generally tended to me more

skeptical of natural materials. Johnson has worked on straw-bale projects in

northern Montana, and claimed that in that situation the bales had to be

sourced from further away, with doubtful benefits in terms of reduced em-

bodied energy. For him, the main issue is the trade-off between being locally

available and effective. In the harsh climate of Montana, he says, imported

materials—metal, masonry products, all the glues that seal and bind—may

be more appropriate than a material that is local. Similarly, Headley favors

metal and masonry in his designs because they are tough and long-lasting.

The view of the architect seems to be one of celebrating both local and uni-

versal possibilities. As Johnson put it, it is a privilege to design within the

freedom to distinguish “locally restrained, as opposed to universally freed.”

This distinction reflects the divergence between a view that a more determin-

istic definition of the region (as according to bioregional criteria) should also

define appropriate (local) materials, and a view situated within the project

of modernity (like mid-century regional modernism and Frampton’s critical
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regionalism) that advocates a balance of regional and universal means to fully

realize the potential of the region.

Even the hard-core localists at Sage Mountain have plenty of gadgets

to keep them off-grid, imported metals to shed the snow, high-tech glazing to

retain the heat of the intense winter sun. If there is divergence in the accep-

tance of natural local materials, there is convergence around the practicality of

sophisticated technologies when it comes to dealing with the region’s climate.

While an intention to use the most effective materials leads some to favor im-

ported materials, the intention to be more closely linked to production leads

others to favor natural local materials. All of these buildings, however, are

to some extent hybrids, pairing local stone and Salt Lake City steel, or cord-

wood cut on site with PV panels made in China. The reasons are a blend of

aesthetics, function, and also how the choice of material intersects with the

economy.

Economy

Among the reasons cited for choosing local materials was support for

local economy. Ryker organized the harvesting of local timbers for a house she

designed in order to connect its inhabitants with local systems of production.

Jensen chose straw-bale in part because he could get the bales from someone

he knows ten miles up the road. These are gestures of supporting production

that can be more directly experienced and that reinforces the economy of the

community.
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The choice of materials, even regionally available materials, is not al-

ways motivated by these sentiments. In the hardware store, buying the “local”

cement is the norm because of the large nearby cement plant. (Incidentally,

while such a purchase might support a few regional jobs, the profits are ul-

timately reaped by Holcim, one of the largest transnational corporations in

the world.) Conversely, some materials might be regionally sourced, but those

who choose them might not see a direct link toward supporting the integra-

tion of local production and use in the built environment. The Home on the

Range, for instance, uses a material made of hulls from sunflower seeds appar-

ently grown not too far away in North Dakota. It seemed to me that Western

Organization of Resource Councils, which is housed in the building and is a

grassroots organization for the agricultural communities of the western states,

would be involved in efforts to integrate other agricultural by-products into

building materials, but when I asked Ennis about this, he was unaware of

any such effort. So while there may be a perception of some benefits of buy-

ing locally, there may be less attention paid to the potential for integrated

construction of regional economy.

Considerations of economy have also played a role in shaping the emer-

gence of the GYFS. The Framework deals primarily with land use issues re-

lated to migration corridors and biodiversity, and is therefore a response to

the economics of development. As Fraser put it:

It’s not just about the building and about the materials that are

going into the building, or how the building is designed. I’ll proba-
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bly step on some toes here, but you could build a LEED Platinum

home and put it in the Yellowstone Club right smack in the mid-

dle of a migration corridor, and call it sustainable, when given our

environment and surroundings, it’s not.

If the use of local materials is an effort to resolve some of the impacts of built

structures themselves, the GYFS could be be seen as an effort to similarly

resolve some of the negative impacts of the built environment in terms of land

use on a regional scale. With GYFS’s thrust toward land use issues, there is

something of a divergence between its relation to regional economy and that

more concerned with local materials.

The GYFS’s effort to protect the regional ecology is in part an economic

move insofar as the region’s economy is heavily dependent on the quality of

life it affords its inhabitants. As Higgins put it, in comparison with the old

economy of mining and forestry, “now what’s being extracted is quality of life.”

In effect, the GYFS is an effort to protect the region from its own desirability

by restraining development. In this way, it may be divergent from an effort

to localize, and hence expand, production. Some sort of compromise would

have to be worked out between, say, thinning timber in the foothills versus

protecting it as a migration corridor.

Equity did not come up much in the interviews. The architect-client

relationship does not permit much involvement with the issue. Builders like

Benton are the same way, their livelihood based on satisfying clients. Despite

the potential of regionally appropriate technologies to reduce operating costs
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of buildings in ways conducive to affordable housing, I did not encounter that

topic except with Jensen, whose work with Red Feather I discuss in Chapter

7. Within the GYFS’s effort to promote healthy development, there does not

seem to be any consideration of the role equity could have in shaping a regional

economy wherein there would be less pressure or incentive to participate in

degrading forms of production. Given how absent consideration of equity was

in the interviews, it is difficult to judge divergence, but there may be significant

potential.

Among those I interviewed, then, there was some convergence toward

what Hess (2009) calls the “localist movements in a global economy,” efforts

to strengthen economies on a community scale in response to the perceived

detriments of global systems of production. For others, however, the connec-

tion of architecture to economic production—so central to Frampton’s critical

regionalism—is not at the forefront of decision-making. The GYFS converges

with the localist movements, but with a focus on the larger context of the

built environment. While my questioning was not focused on equity, the is-

sue did not surface in the interviews, suggesting that it remains a “forgotten

E” (as Oden (2010) calls it) within the discussion of regionalism in Greater

Yellowstone.

8.2 Moving forward

The convergence and divergence of perspectives in the interviews lays

out a field of different directions for change. The points of disagreement and
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consensus of the previous section represent potential and limitation in that

they indicate where action would be more unified, and where it might be frag-

mented. In a more general way, the perspectives of those I interviewed offer

insights into the limitations and potentials for change because they are in-

volved everyday in designing, building, running non-profits, and policymaking.

Though I have presented some ideas about how Bozeman and the surrounding

area might find the region a useful concept for improving its building culture,

those ideas are only useful to the extent that they could be implemented. In

this section, I attempt to piece together what I heard about the limitations

and potentials for change, and what they contribute to the outlook for an

experimental approach to changing building practices.

8.2.1 Limitations

One idea that was consistently expressed was that there is widespread

and consistent resistance to new ways of building. This is that old adage that

people don’t like change. As Borton put it, whenever he is advising someone

about alternative materials or technologies, he tells them to “pencil it in” to

their list: “resistance.” A few people expressed a feeling that there is a public

perception that good buildings are defined by what is already being built, and

a hesitance to accept unfamiliar technologies and forms. With regard to the

regional efforts to envision and steer land use patterns, such as with the GYFS,

the region may have inherited a somewhat resistant mentality from its place

in the wide open west. As Fraser puts it:
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It’s going to be a slow process for us because there is definitely a

mentality in this region of “we’ve always done it this way, why do

we have to do anything different?”—that there’s this big vast array

of land and we’re never going to run out.

A major limitation may be a lack of receptivity to change. As Fraser added:

“I think the thing that I would like to see more than anything is just having

receptivity to new ideas.”

This resistance can be attributed in part to the shifting around of jobs

that would accompany change. In an economy geared toward specialization,

a change to new technologies would take away work from some people and

give it to others. This is extremely apparent in Headley’s experience with

waterless urinals. He specified them in the plans for a new lodge at the local

ski resort, but when it came time for the building inspection, the code official

ordered him to rip them all out, as they were in violation of state laws. He

requested an extension and took the issue to the state government, which with

a significant majority of votes got the law changed. As it turned out, Montana

was one of the last states to make the change, and the few members who voted

against the measure were sympathetic to the plumbers union. Williams had

earlier mentioned to me that the plumbers union had at one point lobbied for

a provision that the waterless urinals be plumbed like any other fixture, even

though they don’t need water. It is a clear case of wanting to protect one’s

livelihood against change.
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Benton had a similar experience. Wanting to improve the energy-

efficiency of Montana’s buildings, he conducted a study and presented a case

to the state to increase the energy standard in the code by 10%. He said

that the Department itself was largely sympathetic, and that they were taken

by surprise, but that the “Department of Labor and industry run the pro-

cess.” While he got the measure passed, his impression was that the industry

and its presence in the political arena was opposed to stricter codes. Such a

change might require a shift in which methods subcontractors use and which

subcontractors are required at all, and would probably slow things down by

requiring learning new skills—in effect, cutting in on profits, endangering some

livelihoods, and challenging the comfort of known ways of doing things. Fraser

further noted the political dimension when she said that some of the barriers to

change are “lack of good examples, fear of change, constituencies—they have

to support what their constituencies believe.” With elected and appointed offi-

cials pressed to represent specific economic arrangements, the angles available

for change are narrowed.

Financial structures are another limitation. Fiechtl said that in her

experience cost increases are a barrier to implementing passive and alternative

technologies, not because these strategies are themselves more expensive, but

because of the demand for predictable performance. These new strategies, she

said, incur extra costs because engineers and contractors must spend more

time analyzing unfamiliar systems. Often times, she added, the the client

wants guaranteed performance to the point that they request a redundant,
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backup mechanical system, at which point the added cost makes the passive

system less desirable.

Another financial limitation is the lending systems needed for construc-

tion. This is evident in Jensen’s experience with getting his straw-bale house

built in Bozeman. While he had no trouble getting the city to sign off on his

use of an unconventional construction method—he just had to do some extra

analysis with an engineer to satisfy the building department’s concerns—he

ran into a roadblock when he tried to get a construction loan. As it turns

out, banks are very hesitant to give loans for “unconventional construction”

because it is specified as a different class of loan that is not able to be sold

on the secondary market. (Banks are accustomed to bundling their loans and

selling them to other banks and investors, a practice we have all become aware

of in the last few years. . . ) He eventually secured a loan and is going ahead

with construction, but the process, he said, was difficult. He noted that log

construction, now widespread in Montana, was classified as “unconventional”

only 20 years ago, but has since been integrated.

These are all instances, in one way or another, of Hughes’s (1994)

“technological momentum” and MacKenzie and Wajcman’s (1999) “path de-

pendency,” which, as discussed in Chapters 3 and 6, are arguments that the

co-evolution of technology and society puts in place systems that are resistant

to change. Thus, when a switch to a regionally appropriate technology would

require a change in job skills or in lending procedures, there can be resistance

from the social context in which the technology is embedded, resistance that
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is actually more significant than that to the technology itself. This suggests

a strong convergence toward the idea that adoption of regionally appropri-

ate technologies is predicated upon the change more generally that a regional

building culture.6

Additionally, according to Johnson, the financial system in its current

form is stacked against a shift to sustainable practices. He says that:

There are two inherent flaws in the United States to doing sustain-

able work: one is the tax system, and two is the idea that we see

buildings as investments with a return on an investment.

The incentive, he says, is to build cheaply and make a profit. If land values

then go up, the incentive is to demolish the building for a “higher use,” or if

the land values have gone down and the taxes get too high, the incentive is to

walk away from the building or turn it into a parking lot. This view challenges

the ability of the system individual and investment-based model of building

to produce long-lasting or less wasteful buildings (under existing conditions

of construction). Furthermore, Johnson says, the incentive for builders is to

build a few large houses than many smaller ones, because of the additional cost

and hassle of coordinating subcontractors. This suggests a potential for larger

multi-family buildings, but a limitation for reduced building size in general.

Another commonly expressed limitation is lack of (new) knowledge.

Some of the architects I interviewed held the view that the typical builder is

6Davis (1999)
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ignorant of practices like solar orientation. In this view, the problem is that

the average builder just doesn’t know any better. As Wood put it:

Very few homes are designed by architects, and I think there are

very few homes designed intelligently. They’re usually done from

plan books—builders just plop them down on sites without regard

for orientation or performance.

He noted that the problem is not just with the builder, but with home-buyers

and renters, who don’t know enough about the potential arrangements to

demand better. This echoes a common theme I heard: that a significant

barrier to change is lack of education.

To sum up what I heard, there is a strong convergence toward recog-

nizing technological momentum as a significant barrier, and therefore a need

for systemic as well as technological change. There are other less pronounced

convergences toward recognizing the deficiencies of the financial system, as

well as the need for education about emergent building practices. While these

are presently limitations, they also translate to potentials for change.

8.2.2 Potentials

Many of the potentials I have covered already in previous chapters,

but the perspectives gained from interviews lend some particular insights. As

I have tried to show, there is significant potential for reducing reliance on

external energy—in other words, for better-performing buildings. But as the
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limitations suggest, this potential may be difficult to advance by its own merits.

This suggests the potential that much of the technology required to realize

this benefit already exists. From Benton’s perspective, “they’re not technical

challenges, they’re more economic and regulatory challenges.” Williams says

that a potential way of integrating these technologies is through performance-

based, rather than prescriptive, codes. Jensen’s experience with Red Feather

suggests that equity could serve as a catalyst for integrating some of these

energy-saving materials and technologies.

If a social change toward addressing equity could catalyze technological

change, technological change might also foster social change. Fiechtl noted

that a client’s desire to “stand out” can push new ways of building, which

could influence how occupants interact with a building and also with their

larger environment. This is apparent in Ryker’s work, in which the shaping

of the occupant’s perception of place is a focus. Jensen’s straw-bale house

is doing its part to change the allowable practices in the city and elsewhere.

While Headley sees the area outside the city limits, with its more lenient state

regulations, as the testing grounds for new technologies, Jensen consciously

chose to build in the city to push against existing limitations and pave the

way for others. He is publishing his progress on a personal website, where it

might inspire similar change in other cities and regions.7

On a regional scale, the possibility of new arrangements more favorable

7http://strawbaleproject.com/index.html
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to community integration with the natural environment is emerging through

the GYFS. It is creating new channels of communication and has the potential

to create networks of organization that could address issues beyond its initial

scope. As Fraser puts it:

The mere fact that it’s brought to the attention of everybody and

made a priority is really where we’re going to start, because so

many of these things aren’t even being talked about.

Just as regionally appropriate technologies like passive solar might be viewed

as a starting point for developing other technologies more sensitive to their

context, the GYFS might be viewed as a starting point for a further reaching

collaboration among different political entities to positively shape the region.

The shift to more regionally adapted practices may also signal a poten-

tial redefinition of the professions of design and building to be more committed

to the long-term health of their place. As Ryker puts it:

[Now,] you’re just committed to “I am an architect, therefore I’m

designing buildings,” versus, “I’m committed to this place.” Then,

you’re going to have a larger sense of responsibility, and you’re

going to be looking for ways to do it.

This is at the heart of what Canizaro (2010, 162) describes as the implica-

tions of civic environmentalism for architects and planners, which he argues
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must “begin to serve as citizen/designers who care for the social, cultural, and

environmental quality of the communities in which they build.”

What I heard from those I interviewed also suggests the potential for

taking seriously an evolving, empirical approach to integrating new building

practices. Sage Mountain, way outside any city limits at literally the end of

the road, has produced much new knowledge through experimentation over

its 20 years, so that now this back-woods cabin is listed as a resource for

energy-efficiency on the website of Northwestern Energy (a multi-state utility

corporation). The Home on the Range hit some bumps in the road when its

boiler malfunctioned and its composting toilet system backed up, but they

were able to fix the problems, and surely their architects only two blocks

away know more now about these new methods. Headley says his next house

will still be passive solar, but it’ll have an attached greenhouse to be able to

moderate the heat gain. (He sometimes has to open up all the windows on a

zero degree day because the house is overheating.) Taking it to a whole new

level, Jensen is planning to install sensors throughout his straw-bale house to

measure things like the moisture in the walls and the energy generated by his

solar technologies. All of these efforts, through gumption and willingness to

take risks, are contributing to knowledge about how to build better to the

region’s conditions.

The importance of experimentation is central to argument for healthy

building cultures. As Davis (1999, 149) puts it:
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In a healthy building culture, the people and institutions who are

responsible for making buildings need to have the means to make

and test changes as they are needed, without a great deal of hin-

drance.

The idea that a building culture should have flexibility to try out new ideas is

connected to the dialectic, central to modern regionalism, between “imitation

and invention” and “tradition and modernity.”8 Davis (1999, 153) says:

In and healthy building culture, tradition and innovation are not

contradictory but complementary concepts. In both cases, building

type is allowed to take on the most appropriate form.

If Chapter 3 has been instructive in demonstrating that the tradition, techno-

logically speaking, of buildings in Greater Yellowstone has been predominantly

universal, then experimentation has a strong role to play in innovating toward

practices that are more regional.

Fiechtl described an effort to put this experimentation on more fertile

ground. A member of the Montana chapter of the USGBC had an idea to in-

troduce a state-wide bill that would allow homebuilders to receive exemptions

from code if they agreed to assume all liability. Though the movement for the

bill died when that member left the council, the idea is still there. It suggests

the potential for institutionalizing experimentation in a way to keep up with

8Canizaro (2007, 22)
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the institutionalization of existing practices. Among all the potentials for re-

alizing the benefits of regionally adapted architecture, this may be the most

significant, as it could create the means to address many of the limitations

by increasing the flexibility of the culture of building. The convergence and

divergence apparent in the interviews suggests ample directions for change as

well as tensions that may only be resolvable through action.
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Chapter 9

Conclusion

. . . the goal should not be to design a building that is architecturally regional;

the goal should be to design a building that has the potential to become regional

over time.

–Timothy Cassidy1

What is to be done? I embarked on this research with an intention,

however vague or misguided, to change building practices in Bozeman for

the better. This chapter is therefore an attempt to distill what I think I’ve

learned into a form that could be put to use by anyone interested in the

potentials and limitations of regionalism for working toward that end. In the

first section, I provide a summary of my findings, phrased as responses to

questions that correspond sequentially to Chapters 2-7. I hope this provides

the most expedient way possible for the average time-pressed citizen to get

my basic argument. In a following section, I propose several recommendations

for action, based upon an integration of the summarized findings with the

1Cassidy (2007, 417)
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context provided by the interviews.2 If these action-oriented points start to

sound commanding, that is not my intention. Rather, they can be thought

of—in accordance with the pragmatic principle that knowledge is always being

made through action—as suggestions for further research. In a final section, I

step back and reflect on the research in an attempt to offer some more general

conclusions that might be relevant to regions other than Greater Yellowstone.

9.1 Summary of findings

What is architectural regionalism?

Architectural regionalism asks: how could more life-enhancing places

be constructed by engaging with the particular qualities of a region? It is an

ancient idea, but in the past century, it is defined loosely by various architec-

tural styles, the practice of regional planning, the bioregional movement, and

efforts to improve building efficiency by designing with climate. In reaching

for the highest potential of buildings to contribute to the well-being of hu-

mans and their environment, it asserts that the optimal scale—neither too big

or too small—for considering the relevant cultural, ecological, technological,

and economic variables is the region. As a bridge between local particulars

and global possibilities, it is not opposed to modern technology, global mar-

kets, or “outsiders”—that is to say, it is not about making a closed-off, self-

2I got this handy idea from Dylan Seigler, a former MSSD student at UT Austin, who
similarly distilled her research findings into action-oriented points in her 2006 thesis “Green
Roofs for Austin: Toward a More Progressive Model of Technology Transfer.”
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sufficient culture. Regionalism favors an open, inclusive approach to adopting

and adapting technology to local ecology and culture. It therefore is opposed

to much of the current way of building, which relies heavily on such univer-

sal technologies as coal-fired electricity and natural gas heating, when more

regionally adapted means might do instead. Architectural regionalism advo-

cates these means not only because they are more efficient, but because they

are life-enhancing in their variety.

History of Bozeman’s building culture—why not more regionally adapted?

Most of Bozeman’s buildings could function—and would not really be

out of place—in other far-flung parts of the continent. This lack of regional

specificity can be traced through the story of how Bozeman was built. Founded

by entrepreneurs who ventured from the other side of the Mississippi to make

a buck off the nearby gold mines, the town was built from the start with

imported tools and assumptions. Overlooking the climatic adaptation of the

native tipi (which was after all shaped by a much different lifestyle), Bozeman’s

first inhabitants built log cabins and false-front stores heated with fireplaces

and stoves that burned wood and coal. The railroad came through within a

couple decades, bringing more people, materials, tool, and ideas—and a boom

of building. While this burst of new buildings was initially quite diverse (the

diverse inhabitants of the small frontier town were eager to demonstrate their

sophistication), the trend was quick toward standardization, both cultural and

technological. Pattern books and bank lending reinforced widely-held social
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norms, while the burgeoning national and international economy compelled

efficiency and inter-changeability. The resulting universality of Bozeman’s

building culture reflects the process of modernization that spans the period of

the town’s development.

Much of this lack of regional adaptation is due to reliance on technolo-

gies that use fossil-fuel energy, allowing buildings to remain disengaged from

climate. This is becoming an increasing concern as we deal with the effects of

coal-fired electricity and natural gas “fracking.” Since about the 1970s, people

have been seriously experimenting with alternatives—using the sun to heat,

using low-energy locally available materials, recycling water. Efforts to reduce

energy consumption are part of an older and ongoing architectural regionalism

that strives in various ways to relate the act of building more directly to Boze-

man’s place. As Bozeman faces global climate change and localized pollution,

a shift to more regionally adapted building practices could reduce reliance on

fossil-fuel energy as well as turn our imagination to suppressed regional possi-

bilities.

What is Bozeman’s region?

To build regionally is to have some notion of the region, and this is

a difficult undertaking in its own right. Regions are porous and overlapping,

forever eluding definition. For a given area, there will be at least as many

“regions” as there are disciplines that study it. Regional planning and biore-

gionalism together suggest three ways of conceptualizing Bozeman’s region:
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as a city region, as a bioregion, and as a watershed. The city region is self-

evident enough, and would have the benefit of linking together issues in the

Gallatin Valley, like the lowering of the water table from well-drilling, with the

policies of the city. The bioregion (or ecoregion) of Bozeman is complicated

by the intermingling of plains and forested mountains, but this notion would

illuminate the city’s relation to surrounding resources, habitats, and ecosys-

tems. The watershed of Bozeman is dependent on scale, but the nearby creeks,

streams, and rivers all drain to the headwaters of the Missouri River, showing

how the watershed is both a working unit of environmental protection as well

as an image of the interconnection of smaller and larger systems.

None of these definitions is right or wrong, some just suit certain pur-

poses and interests more than others. Defining a region with this in mind

is to recognize that all regions are social constructions. For the purpose of

changing building practices, a pragmatic definition of the region is Greater

Yellowstone because it is already serving as a basis for mobilizing the counties

in and around Yellowstone National Park toward the creation of a sustainable

building standard. The resulting GYFS aims to adapt the well-known LEED

building standard to a specific region, and has already in the past year been

adopted by several pilot projects. As this project moves ahead, these other

definitions of the region may be useful for keeping in mind that Greater Yel-

lowstone is not fixed, but a choice.

What is the region’s climate?
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While not a focus of the current project, there is the potential for the

GYFS to eventually encourage building practices that relate more directly

to the specific climate of the region. This raises the question: what is the

region’s climate? Mapping climatic factors like temperature, solar intensity,

precipitation, and wind will not surprise those who live in Greater Yellowstone

and experience these conditions daily, but it is useful in a couple ways. First,

the maps show correspondence of conditions (like cold temperatures and high

solar intensity) that suggest certain underutilized build methods (passive so-

lar). The maps therefore provide an action-oriented reference for considering

new building practices. Second, the maps illustrate significant variability of

some climatic conditions across the region. Precipitation, solar intensity, and

temperature are quite a bit different across Greater Yellowstone, and certainly

across the surrounding three-state region. While much of this variation can

be discounted by attributing the extremes to the mountains where building is

unlikely, it nonetheless suggests the difficulty of recommending practices uni-

formly across the region. This goes to show that a regional building culture

is not a substitute for being attentive to each particular context—the region

suggests practices between universal strategies and those specific to the site.

Technology: what’s appropriate for the region?

Considering climate is a step toward developing technologies that are

more appropriate for the region. Appropriate means sensitive to local context.

Technology means not just gadgets, but also the practices and knowledge that
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go along with them.3 Thus, while 2x4 frame construction and gas heaters

are standard in the region, they may not be regionally appropriate because

they are based on non-local (universal) practices and knowledge. With these

methods, the same house could be built in Bozeman and Seattle and the only

difference would be utility costs.

It is no secret by now that Bozeman residents could significantly cut

their heating bills by putting a few more windows on the south side, bulking

up the inside with some stone, and sizing an overhang to provide shade in

the summer. Daylighting and various natural ventilation strategies could be

added to this list. While all these practices could also be used in, say, central

California, the difference in climate would result in different configurations,

thus making these methods regionally appropriate.

Other technologies that are not typically thought of as regional, like

solar PV and solar hot water, are favorable to regional adaptation because

of their decentralized structure, and therefore their ability to form hybrids

with the passive strategies mentioned above. A passive solar design might

use PV-generated electricity to open and close vents to prevent overheating,

for example. Along with wood stoves, geothermal heat pumps, and others,

these technologies are not the regionally appropriate alternatives, but form a

starting point for developing technologies and practices of habitation that are

sensitive to local conditions.

3MacKenzie and Wajcman (1999)
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Economy: what’s appropriate for the region?

Because design specifies certain assemblies of materials and energy,

those who create the built environment have an influence on the economy. In

addition to fostering regionally appropriate technology, architects and builders

can help to promote regionally appropriate economy. In doing so, they might

support regional production of building materials and technologies, thereby

making their impact more apparent to the inhabitants of the region. This

addresses one of the more insidious qualities of globalism—we sense that the

products we use rely on untold environmental and social exploitation, but we

are severed from it. When an architect specifies local timber, she contributes

to the development of system of production that can be more directly managed

for sustainability.

Regional economies may provide other benefits. Local production,

when it replaces imports, builds wealth in a community. The economic diver-

sification that results from locally producing for a wider range of local needs

stabilizes a community against the collapse that often accompanies economic

specialization. Local production of new technologies differentiated by local

context could be a force of innovation. And a regional economy geared toward

local needs could bring attention to social equity, which is an understated and

crucial part of a sustainable society because, practically, it fosters the social

and economic stability that strengthen resistance to ecological disruption.
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Arguments for a regional economy tend toward a faith in localism and

are not without their contradictions. Plenty of “local” societies have wiped out

their resources, and shifting to local production may perpetuate inequity in

other less developed regions. But these conditions are not necessarily solved,

either, by staying the global course. The main benefit of regional economies

may be that they allow for more democratic control of production, wherein

environmental and social degradation are less likely because it is more readily

apparent. Regionalism exists in the dynamic between the local and the global,

and favors a practical resolution of specific issues.

What’s already going on that’s regionally appropriate?

There are already numerous demonstrations of regionally appropriate

practices in and around Bozeman. Architects and builders are showing the

benefits of passive solar, daylighting, and natural ventilation, integrated with

technologies like solar PV and hot water. Others are having success with

regional materials like straw-bale and cordwood. There are many ideas of

what the region is and how its potentials can be expressed in built form.

Some are focused on energy, others on poetics. Some are at the end of dirt

roads, others are in the center of the city. While they do not all agree on what

is regional, or even beneficial, they share an effort to explore practices that

more directly relate to some aspect of the region.
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9.2 Recommended points for action

Be open to new ideas.

We haven’t always done things the way we do now. Changes we make

to how we build are not a break with the past—they are a continuation of

an evolving process. Our technologies are not somehow “natural,” but are

rather the outcome of decisions we have made as a society. These decisions

presently exert “technological momentum,” having structured the social con-

text in which technology is embedded, making change a complicated affair.4

The settling of Bozeman drew upon a great many tools and assumptions

brought from elsewhere, and it would be a mistake to think that because

they “work” now, they are inherently well-suited to the place. We don’t yet

know how to build in the region because we haven’t been trying.

Be willing to take risks.

Building is risky. Will the building function as intended? Will it be

profitable? Will it survive an earthquake? The codes that lend a measure of

safety and predictability to our buildings were not always there—they are the

outcome of risks. Designing for passive solar heat rather than using a tried

and true gas heater is a risk. The building might be a bit cold some nights,

and might overheat some days. It also might work astoundingly well and cut

the heating bill in half. All risks are opportunities.

4Hughes (1994)
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Start with the idea that the challenges are not only technical. . .

. . . they are primarily social, economic, and regulatory. While much

needs to be done to integrate potential technologies into common practice,

many of the technologies themselves were worked out years ago. This is not

to deny the role of builders and architects, and give the power to regulators.

Actually, it is to say that builders and architects should be more involved in

the regulatory process. Builders and architects can explore solutions through

design, but also though designing the economic and regulatory systems that

underpin the entire built environment.

Think in terms of livelihoods.

Much resistance to change comes from people afraid of losing their jobs

or not wanting to step outside their acquired expertise. In a society geared

toward specialization, we are all potential victims. Changing the way we build

is more practically possible if this is acknowledged. Change is not a matter of

simply switching technologies, but of switching to new skills. There is some-

thing wrong when a water-saving and sewage-reducing technology (waterless

urinals) is opposed because it would reduce the labor required for installation.

Rather than dictate winners and losers, we should seek arrangements that in-

tegrate with existing livelihoods.
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Think of buildings as systems over time, not as objects for profit.

In our current system, design and construction are momentary acts. An

architect or builder may check in on the building over time, but the building’s

death is seldom considered. Demolition is one of the single greatest sources

of landfill waste, resulting in untold squandering of the energy “embodied”

in materials. Financial systems favor cheap and haphazard buildings from

the beginning. Architects and builders, besides engaging with the regulatory

systems that limit their ability to make quality work, might start to design

buildings as processes over time, rather than as objects. Both durable im-

ported materials as well as disposable and natural local materials could play

a role in shaping buildings for a variety of different lifespans.

Think beyond the local/global divide.

Local materials and local habits are not always the best choice. Using

local stone might reduce the distance of transport, but if it doesn’t suit the

region’s conditions, it isn’t a good regional material. The energy saved by

sourcing locally is by itself actually quite small. Some local materials outper-

form standard materials, and these are what we should be focusing on. This

goes for practices more generally. Local for local sake may boost our spirits,

but it’s not always rational.

Educate and learn.
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Many builders still don’t know that how a house is oriented is more

important (in terms of solar gain) in Bozeman than in Portland. Many archi-

tects never know about all the snow drifting on the site because they aren’t out

there working on it. This is not to mention the “unseen” realm of regulators,

suppliers, and financiers. There is much need for citizens from all disciplines

to contribute what they know, and also to be willing to learn. Adapting to

new ecological and social priorities will be an interdisciplinary affair. We could

all start by learning more about our places.

Think regionally.

In the end, the question is: how do we want to live here? The region

is big enough to bring into play environmental and economic systems, but

small enough that changes to these systems can be accomplished by direct

and democratic action. There is global climate change, but regionally adapted

technology. There is an extractive and reckless global economy, but regional

alternatives. To think regionally is to ask: what are our needs here, what do

we have to work with, and how does this fit with other regions? Regionalism is

the tool that is produced when a community seeks a better and more balanced

life.

9.3 Critical reflections

The results of this research have so far been focused on the particu-

lar context of Bozeman, Montana. The reader who lives elsewhere, or who
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is otherwise interested in the bigger picture, might now ask: what are the

implications for other regions? While I hesitate to make any big claims, I try

now to reflect on this research as a process, with the hope that there might

emerge some lessons that are more widely applicable. Boiled down, I think

the lesson is that regionalism—and I am still referring to its progressive strain

in the modern era—is a useful tool of inquiry for any place. While region-

alism’s tenets are themselves general (and for that reason should be subject

to constant scrutiny), they take the form of working concepts that embody

the practical and ideological tensions that are inherent to the present human

condition. To reiterate Canizaro’s (2010) point, I believe this makes (archi-

tectural) regionalism a more “direct and personal” route for achieving the

promise of sustainability.5 This returns to Moore’s (2001) argument that re-

generative regionalism could figure centrally in the life-enhancing integration

of technologies and places.

The American economist Thorstein Veblen said that the outcome of

serious research is the making of two questions where there previously was

only one.6 Although I’ve produced recommended points for action rather

than specific questions, and make no claim to the seriousness of this research,

I nevertheless take refuge in Veblen’s idea that learning can be inconclusive.

That is, I feel that in some ways I know less now than when I set out to

answer the question “how should we be building here?” This may be a good

5Canizaro (2010, 152)
6Writer’s Almanac archives, http://writersalmanac.publicradio.org/
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thing to the extent that it means I’ve unravelled some of the preconceptions

I entered with, and if that’s the case, I hold regionalism largely responsible.

Regionalism does not lend itself to absolutes, due in part to the nature of re-

gions themselves—porous, overlapping, and, in the end, socially constructed.

Within the ambiguity of this process of inquiry there arises a sort of defamil-

iarization that leads to questions like: why do we do things here the way we

do? It is akin to how the act of sketching something familiar reveals fresh de-

tails. The process of defining a region can challenge our stagnant perceptions

of our surroundings and open us to new possibilities.

Regionalism also rejects absolutes in the variety of its meanings. As

an example, I came to this study with the notion that I was utterly opposed

to modern architecture, which I took to be a glorification of placelessness and

industry. Well, two years later, the joke is on me. While I still find value in the

use of natural materials and vernacular forms (which remain part of regional-

ism), I now believe that limiting oneself to these methods rejects the potential

of the less-constrained regionalisms embedded in modernism7 to realize a life-

enhancing relation to, and construction of, place. Regionalism is not opposed

to modernism—it is opposed to internationalism, a mere subset of modernism

that has been inordinate in its application and reputation.8 The practical ex-

ecution of this idea is, albeit, bound up in the tensions between global/local

and technological/natural. But regionalism strives for a resolution, or at least

7Canizaro (2010, 152)
8Ozkan (2007)
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a transgression, of these dualisms.

Another of my preconceptions that has been softened by regionalism is

a devotion to efficiency that was instilled in me by my engineering training.

While to some extent this research still shows those colors, I have come to see

the process of regional adaptation as much more than saving Btus. Architec-

ture is known for the multitude of dimensions—spatial, social, technological,

economic, environmental—it balances in the creation a successful building.

Architectural regionalism extends this variety by making these factors contex-

tual, and by questioning preconceived universal approaches. A good building

in Bozeman would not only save a few bucks on the heating bill (through ap-

propriate technological response to climate)—it would also invite the sound of

aspen leaves inside during the summer, and bathe the living room with warm

light during the winter. Situated as it is within architecture, regionalism re-

tains an element of humanism that is lacking when buildings are analyzed as

machines that consume energy.

The ideas of architectural regionalism have thus provided a frame sup-

portive of critical engagement with the questions I found myself asking, and I

feel fortunate to have encountered them. Of course, what got those questions

started in the first place is what might make regionalism most beneficial as

an ally to sustainability—that is, attachment to place. Thoughtful, regional

design can connect people to places and foster a sense of participation far
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more powerful than an abstract notion of reducing greenhouse gases.9 By go-

ing about this in a practical, grounded, and secular way that harnesses the

human inclination to take care of our homes, regionalism has the potential to

remedy the shortcomings of environmentalism that have been attributed to

its focus on more abstract (and therefore separate from our experience) ideas

of nature.10 In this way, regionalism has the capacity to integrate the social

and ecological priorities of architecture.11 This is the rolling-up of sleeves and

getting to work applying “sustainability” to specific places.

The methods and results will be different from place to place. Boze-

man’s history, climate, geography, and culture suggest a different course of

action that in Austin, Texas. I suspect, however, that some of the same

lessons apply—namely, that reliance on universal technologies and practices

has obscured the possibilities of shaping our built environments to the partic-

ularity of our places. As communities grapple with the consequences of this,

regionalism may prove a useful starting point for taking a look around and

deciding where to go from here.

9Canizaro (2010, 152)
10Light (2010)
11Canizaro (2010, 164)
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Appendix 1

GIS Data sources and methods

1.1 Data acquisition and preparation

Using the list of identified variables, I conducted web searches for the

relevant GIS data. The Big Sky Institute has made available shapefiles that

are specific to Greater Yellowstone, which was an encouraging initial find.

There are many sources for climate data, though after assessing several op-

tions, NOAA had the most comprehensive selection, and at appropriate resolu-

tion for the regional scale. Sun intensity data came in the form DNI shapefiles

downloaded through a generic data clearinghouse, but with metadata that

gave an impression of reliability. The metadata indicated that the model used

to produce the DNI accounted for cloud cover, so I did not seek to further

incorporate that factor, though this would be an interesting point of clarifica-

tion for further research. Land cover rasters produced from Landsat imagery

by federal agencies were readily available, though they were much more of an

undertaking to work with that I anticipated, so I later dropped this variable.

One hangup was an apparent lack of high-resolution data for wind

direction. Several sources I pursued for wind data all included wind speed,

but not wind direction, which is critical information for mapping the variables

that would inform passive ventilation, a design strategy mentioned by several

of my informants. NOAA’s wind data include wind direction, but for very

few points within the three-state region. I decided to include wind speed in

the analysis of areas prone to snow drifting, even though the data are not

classified by month or season, if only to experiment with the capabilities of

GIS to understand this phenomenon. Pursuing sources of wind direction data

in the future would be a useful entry point for further research.

Having downloaded all the data, I prepared it by projecting and clip-

ping it. For all maps that I could, I used NAD 1983 UTM zone 12N for the
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projection, as it seems to minimize the distortion characteristic of many of the

equal-area projections at the region’s latitude. Prior to projecting, most of the

data had to be re-defined, which involved tracking down the original metadata

files. The Greater Yellowstone shapefiles had a default projection that resisted

all efforts to re-project. They were therefore used to make a self-contained

reference map, but to get the same state and county lines for overlaying on

the other maps, U.S. Census TIGER/Line data were used. Excluding the

Greater Yellowstone data, all other data were successfully projected to NAD

1983. NOAA’s data came packaged as nation-wide shapefiles, and therefore

had to be clipped to the three-state region using a union of the three state

TIGER/Line boundaries as the clipping feature. The clipped data, together

with the state and county boundaries as TIGER/Line shapefiles, were the raw

material used to construct the maps.

1.2 Data sources

National Climatic Data Center’s (NCDC) Climate Maps of the United

States database (CLIMAPS)

Website: http://cdo.ncdc.noaa.gov/cgi-bin/climaps/climaps.pl

Date files: (All files components of data downloaded as separate files with suf-

fices .dbf, .sbn, .sbx, .shp, and .shx.) Average annual temperature–TEMP0313,

average July maximum temperature–TMP02A07, average January minimum

temperature–TMP02B01, average total snowfall–SNOW1413, average January

snow depth–

SNOW2901, number of days with snow depth greater than ten inches–SNOW32C,

average annual precipitation–PREC0113, average wind speed–WND60B13.

U.S. Renewable Energy Solar Shapefles

Website: http://www.mapcruzin.com/renewable-energy-us-solar-shapefiles.

htm

Data files: ANNUAL–10km USA CSP.zip

Notes: (quoted from metadata) “This data provides monthly average and an-

nual average daily total solar energy resource averaged over surface cells of 0.1

degrees in both latitude and longitude, or about 10 km in size. This data was
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developed using the State University of New York/Albany satellite radiation

model. This model was developed by Dr. Richard Perez and collaborators

at the National Renewable Energy Laboratory and other universities for the

U.S. Department of Energy. The model uses hourly radiance images from

geostationary weather satellites, daily snow cover data, and monthly averages

of atmospheric water vapor, trace gases, and the amount of aerosols in the

atmosphere to calculate the hourly total insolation (sun and sky) falling on

a horizontal surface. Atmospheric water vapor, trace gases, and aerosols are

derived from a variety of sources. A modified Bird model is used to calculate

clear sky direct normal (DNI). This is then adjusted as a function of the ra-

tio of clear sky global horizontal (GHI) and the model predicted GHI. Where

possible, existing ground measurement stations are used to validate the data.

Nevertheless, there is uncertainty associated with the meteorological input to

the model, since some of the input parameters are not available at a 10km

resolution. As a result, it is believed that the modeled values are accurate to

approximately 15% of a true measured value within the grid cell. Due to ter-

rain effects and other microclimate influences, the local cloud cover can vary

significantly even within a single grid cell. Furthermore, the uncertainty of the

modeled estimates increase with distance from reliable measurement sources

and with the complexity of the terrain.”

Greater Yellowstone GIS data, made available by the Big Sky Insti-

tute

Website: http://www.nbii.gov/portal/server.pt?open=512&objID=433&PageID=

1594&cached=true&mode=2&userID=2

(National Biological Information Infrastructure)

Data files: states–GYE States Shapefile.zip, Greater Yellowstone ecosystem

boundary–GYE Boundary Shapefile.zip, cities–GYE State Cities Shapefile.zip,

counties–GYE States Counties.zip.

Notes: Projection was WGS 1984 Web Mercator, which was difficult to re-

project. These files were therefore used for a self-contained reference map,

and TIGER/Line files (see below) were used for the reference overlays found

throughout the descriptive and analysis maps.
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U.S. Census 2009 TIGER/Line Shapefiles

Website: http://www.census.gov/geo/www/tiger/tgrshp2009/tgrshp2009.

html

Data files: “State and Equivalent (Current)” for Montana, Idaho, and Wyoming,

and ”County and Equivalent (Current)” for Montana, Idaho, and Wyoming.

CTA Transportation Networks: North American boundaries as poly-

gon shapefile

Website: http://cta.ornl.gov/transnet/Boundaries.html

Data files: North America–scuov.zip.

1.3 Methods

Data preparation

• download and unzip all data files

• for data lacking defined geographical coordinate system, used “Define

projection” tool (ArcToolbox – Data management tools – Projections

and Transformations – Define Projection) to assign coordinate system

matching metadata of file

• once defined, all data were projected using the “Project” tool (ArcTool-

box – Data management tools – Projections and Transformations – Fea-

ture (or Raster) – Project) to project to NAD 1983 UTM Zone 12N,

with filename as [previous file name] NAD83”

• after projecting merged county and state data (see below), renamed files

to “States” and “Counties”

• for each projected file, brought into ArcMap with states layer, and

clipped data to state boundaries

1. Greater Yellowstone reference map

• add data frame “Greater Yellowstone”

• add layer “States”
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• add layer “States cities”

• open attribute table of “States-cities” and select main cities, and cre-

ate new layer “Cities” from selection (Options – Export – “Selected

Records”)

• “label features in layer” for “Cities” layer

• add layer “GYE boundary,” adjust transparency to see layers below,

rename to “Greater Yellowstone ecosystem”

• add layer “GYE counties” and set selectable layers (Selection – Set se-

lectable layers) to this layer

• from online map at http://yellowstonebusiness.org/about_ybp/maps/,

manually select counties participating in the GYFS

• export the selected counties as new feature “GYFS counties” and add

them as a new layer

• rename new layer “GYFS Counties” and remove old layer

• adjust symbology for clarity of display

• create new data frame “North America”

• add layer “North America Project” and state boundaries as inset map;

rename file “North America” in ArcCatalog and layer

• insert new data frame “Counties”

• add counties layer, adjust symbology and color, and label features (Layer

properties – Labels – Label features in this layer)

2. Reference overlays

• add layers for Montana, Wyoming, and Idaho

• add layers for Montana, Wyoming, and Idaho counties

• from online map at http://yellowstonebusiness.org/about_ybp/maps/,

manually select counties participating in the GYFS, exporting data as

new layers, named “Counties MT” etc, (Options – Export – “Selected

Records”)

• using merge tool (ArcToolbox – Data Management Tools – General –

Merge), create a single layer for all three states, named “States”

• using merge tool, create single layer for all participating counties, named

“Counties”
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• export the selected counties (Options – Export – “Selected Records”) as

new feature “GYFS counties” and add them as a new layer

• remove and delete old layers

• adjust symbology for clarity of display

1. Temperature

• add annual average temperature, states, and counties layers

• adjust color and symbology of states and counties

• set symbology of temperature to display degrees as unique values of

categories

• manually set colors for each category to produce color ramp

• manually delete decimal places from category labels

• insert new data frame, add January minimum temperature layer, copied

state and county layers

• set symbology of temperature to display degrees as unique values of

categories, reverse sorting

• manually set colors for each category to produce color ramp

• manually delete decimal places from category labels

• insert new data frame, add July maximum temperature, copy state and

county layers

• set symbology of temperature to display degrees as unique values of

categories, “reverse sorting”

• manually set colors for each category to produce color ramp

• manually delete decimal places from category labels

2. Sun

• add DNI, state, and counties layers

• adjust color and symbology for counties and states

• set symbology of to display annual average DNI by quantities using grad-

uated colors

• classify with enough classes to suit division into 500Wh breaks

• set label type to “Rate” and specify one decimal place
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• data now display in kWh units; change label in layer sidebar

• insert new data frame, “January average DNI” and insert copied state

and county layers

• repeat symbology and classification as above for “DNI01” field (January,

according to metadata) using eight classes

• export resulting shapefile as “sun January”

• add third data frame Latitude and add DNI data and copied state and

county layers

• set symbology to display latitude by quantities using graduated colors

• classify manually using 2 degree increments (5 classes)

3. Snow

• add all three snow files into three separate data frames, each with state

boundary and county layers

• symbolize by categories and adjust colors to produce color gradient

• apply color ramp to other two data frames manually using HSV numbers

4. Precipitation

• add precipitation, states, and counties layers

• adjust color and symbology of states and counties

• set symbology of precipitation to display inches as unique values of cat-

egories

• manually set colors for each category to produce color ramp

• manually delete decimal places in class labels

5. Wind

• add “mean wind” layer, states, and counties

• adjust color and symbology of states and counties

• set symbology of wind to display MPH as unique values of categories

• manually set colors for each category to produce color ramp

1. Suitability of passive solar
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• add new data frame “passive solar suitability”

• add January DNI and January temperature layers, along with state layer

• activate Spatial analyst extension (Tools – Extensions – check “Spatial

Analyst”)

• bring up Spatial Analyst toolbar (View – Toolbars – Spatial Analyst)

• using spatial analyst, convert temperature shapefile (“DEG F” field) to

raster file “temp jan” (Spatial Analyst – Convert – Features to Raster)

• repeat for sun layer (“DNI 01” field) to create raster file “jan dni”

• reclassify (Spatial Analyst – Reclassify) “jan dni” (using default number

of classes) to new values 1-9 (delete “no data” field); save as output

raster “jan dni re”

• remove old DNI and temperature layers

• use raster calculator (Spatial analyst – Raster Calculator) to multiply re-

classified DNI and temperature layers ([jan dni re]*[temp jan]) to make

new layer “calculation” and rename layer as “passive solar ranking”

• remove DNI and temperature layers

• reclassify (Spatial Analyst – Reclassify) “passive solar ranking” into 5

classes using equal interval to create layer “Reclass of passive solar ranking”

• remove old ranking layer

• rename layer “Passive solar ranking”

• adjust color and symbology

• export layer as tiff file (right-click layer – Data – Export Data – Format

–tiff)

• insert counties layer and adjust symbology

• copy January temperature and DNI data frames from respective maps

for comparison alongside passive solar ranking in layout view

2. Suitability for passive solar: averaging within counties

• insert new data frame “Passive solar suitability: averaging”

• add passive solar ranking layer, state and county layers

• with Spatial Analyst enabled, convert passive solar ranking layer to fea-

ture layer (Spatial Analyst – Convert – Raster to Features) to make layer

“passive solar feature”
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• intersect (ArcToolbox – Analysis Tools – Overlay – Intersect) passive so-

lar ranking layer with county layer to make layer “passive solar feature Inters”;

passive solar ranking (scale 1-5) is now assigned to “GRIDCODE” field

in new layer

• dissolve (ArcToolbox – Data Management Tools – Generalization – Dis-

solve) passive solar feature Inters layer, with “Dissolve Field” set to “NAME”

(name of county), “Statistics Field” set to “GRIDCODE” (passive solar

ranking), and “Statistic Type” set to “MEAN” to produce layer with

each county assigned an average passive solar ranking

• rename this layer “Average passive solar ranking,” and copy it to new

data frame named “Average passive solar ranking,” removing all old

layers

• symbolize average passive solar ranking layer by Quantities, Graduated

colors set to “MEAN GRIDC,” Classifying with equal interval and five

classes, manually adjusting break points, format Labels to one decimal

point

• add county layer and adjust symbology
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