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PART 1

Introduction

An architect by training, I am a firm 
believer that the well-considered 
design of public spaces has the 
ability to improve the quality of our 
lives.   It is frequently the case that the 
architect’s hand is most obvious in the 
design of buildings, however, in urban 
areas especially, the spaces between 
buildings often deserve the same level 
of consideration given to the buildings 
themselves. In order to make 
successful places—buildings and their 
surroundings – we must understand 
the ways in which users move about, 
move to, and move through them.  In 
the words of Kevin Lynch, American 
urban planner and author, “Moving 
elements in a city, and in particular 
the people and their activities, are as 
important as the stationary physical 
parts.”1

 
I would not identify myself as a bicycle 
advocate; I would rather say that I am 

an advocate for better places and for 
a better quality of life.  Having had 
opportunities to live in Seattle and 
New York City, I have been blessed 
with enlightening life-experiences 
that broadened my understanding 
of the possibilities when it comes to 
transportation.  My rural-suburban 
Texan roots are the basis for my desire 
to help bring positive change in my 
home state.

A year and a half ago, I set out on a 
journey to work towards improving the 
state of bicycling for The University of 
Texas at Austin campus community.  
I am the coordinator of the UT Safe 
Cycling Campaign, which is comprised 
of individuals supporting this cause 
from university departments such 
as UT Parking and Transportation 
Services, the UT Police Department, 
the School of Architecture, the 
College of Fine Arts, and the Center 
for Sustainable Development.  This 
16-month long campaign, funded 
by the UT-Austin Student Green Fee 
and the Snell Endowment for the UT 
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School of Architecture, involves a host 
of education and service & advocacy 
projects, along with an effort for 
improvement of the infrastructure of 
our campus.  Campaign projects in the 
past year have included an educational 
installation called Balloon Bike,2  the 
R&D phase of the UT Mobility Space 
Research Project,3  and the Mapping 
Conflict Areas on Campus and Campus 
on Two Wheels4  community discussion 
events.  Campaign research both 
supports the implementation of these 
projects and becomes a project of 
its own, as the team searches for 
the right programmatic, policy, and 
physical improvements to make The 
University of Texas at Austin a better 
place for bicycling.

The Urban Transportation Problem

Evident on our campus, as well as 
almost any urban transportation 
space, the simplified transportation 
problem is this: users of various types 
(bicyclists, motorists, pedestrians, 
and others) negotiate one common 
space (allotted to sidewalks, 
roadways, bicycle paths, trails, 
service zones, and ramps) as they 
travel from one place to the next.  
Issues arise because each type of 
user has different qualities (speed of 
travel, agility, integrated protection), 
constituents, and associated risks.  
Because of these qualities, and in 
combination with the local culture, we 
also have different expectations about 
how each type of user will behave.  
When well considered, the way 
that these users move and function 
together can be to everyone’s benefit; 
when not well considered, problems 
arise.
There are a number of ways that 
the public space within which we 
(bicyclists, motorists, pedestrians, and 

others) move can work.  The spectrum 
ranges from one extreme to the 
other: at one end, there is a system 
with clear, formalized rules, which all 
users abide by – the law enforcement 
officer’s dream.  At the other is a 
system of chaos with no formalized 
traffic rules established or abided 
by.  The common socio-academic 
argument is that in this system, 
because predictability is absent, all 
users are brought to a heightened 
awareness, and generally tend to act 
in a humane way when negotiating 
about each other.  Examples of 
systems without formalized traffic 
rules can be seen around the world, in 
a number of cities in the Netherlands 
and the UK, in Tokyo, and in countries 
like India, Vietnam and Thailand.  

In applying this to our locale, we 
have to keep in mind that UT-Austin 
is a large campus in a larger city, 
a city in a larger state, and a state 
in a larger nation.  It would not be 
well grounded to make decisions 
about how movement on our campus 
should work without considering the 
conditions imposed by the context – 
this is especially so when it comes 
to transportation, which frequently 
involves movement across these 
thresholds.  Currently, throughout 
the US, municipalities are retrofitting 
roadways with bike lanes, building 
new bikeways and enacting laws & 
ordinances accommodating bicycles 

not only for bicyclists’ safety, but 
for the safety and improved quality 
of life of all users.  An example of 
this is Austin’s Vulnerable Road 
User ordinance, passed in 2009.5  
Universities and colleges are also 
independently striving to make their 
campuses bicycle friendly, as can be 
seen by development of the League 
of American Bicyclists’ BFU rating 
system,6  and the steady increase in its 
popularity since its launch.

The Transportation Network as a 
Complex Adaptive System

Coleman Coker, a professor in the UT 
School of Architecture, introduced 
me to the theory of complex adaptive 
systems, describing it as “a model 
for thinking about the world around 
us.” Applying systems thinking, 
we could relate that our university 
transportation network is simply 
a tiny component of a much larger 
(national) transportation system, 
but also that, within that network, 
bicyclists are just one small part 
- agents, within the larger system. 
They, along with all of the other 
agents (motorists, pedestrians, etc.) 
make up a dynamic system, in which 
complexity abounds as users respond 
and adjust to the environment – the 
result: a complex adaptive system.  
In time, these various agents of all 
types, acting in unison, actually begin 
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to craft the system itself, creating 
variables of the environment which 
other agents must adapt to.  Typical 
of the system, agents will interact 
in unplanned and unpredictable 
ways, and environmental variables 
will continually change. Lynch, in 
speaking about cities (which can also 
be understood as complex adaptive 
systems), states that, “Only partial 
control can be exercised over its 
growth and form.  There is no final 
result, only a continuous succession 
of phases.”7   Self-organization and 
adaptation occur as the system 
searches for equilibrium, which it 
will always be doing.  Desire lines are 
an example of the result of agents 
adapting to the environment – these 
are informal paths over turf, beaten 
out by feet and wheels as users 
choose to take a more desirable route, 
often of shorter distance, than the 
prescribed constructed way.
From complex adaptive systems 

theory, we can directly apply two key 
understandings to the matter at hand: 
1) that the system will function most 
effectively when working as a whole, 
and 2) that systems are governed 
by a handful of simple, local rules.  
When we address the transportation 
problem relative to the bicyclist, we 
must begin by understanding the 
simple, local rules that govern the 
bicyclists’ movement.  
These rules could be defined as: 

A bicyclist will choose the path of 
shortest distance, and/or

A bicyclist will choose the path of 
least physical resistance. 

(physical resistance could 
be defined as maneuvering 
through crowds, heavy motor 
traffic, elevation change or 
difficult terrain)8 

—Unless—

Qualities of a slightly longer path 
or path with more resistance 
make that route more enticing* 
because:

It offers a less stressful or safer 
experience, and/or

It offers a more desired 
experience of life.

*The threshold at which 
a bicyclist will choose the 
stipulated options can differ 
radically by individual.

In a system of chaos (without traffic 
rules and instruction), CAS theory 
suggests that bicyclists will tend to 
self-organize relative to these rules. 
Interestingly enough, these rules exist 
not only for bicyclists, but also for 
any method of active transportation. 
Motorists organize by a different set of 
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rules, because physical exertion is not 
involved in their movement. 

Key Elements For Creating 
Successful Multi-Modal 
Transportation Infrastructure

Largely attributed to a systems 
thinking approach, in my research 
for the Campaign, I’ve concluded 
that there are four major elements to 
consider in determining how to create 
infrastructure to best accommodate 
its users, bicyclists or otherwise.

1. Consider the Entire System. 

When I began this research, I quickly 
realized that one could not just look 
at bicycling in a vacuum – one must 
consider the entire system of users 
(bicyclists, motorists, pedestrians, & 
public transit) and the environment 
in which they move.  It is important 
to pay close attention to how each 
system of users interacts with the 
others – how their paths move 
together and/or intersect.  It is 
also important to understand each 
system of users independently, giving 
consideration to the way that their 
paths transition from one condition to 
the next.  

2. Understand the Degree of 
Separation Necessary.  

Because bicyclists have different 
qualities than other types of users 
(travel speed, agility, integrated 
protection), constituents, and 
associated risks, we must take 
care to conduct due diligence when 
combining them in one common area.  
Upon comparing users of all modes 
present against the qualities of the 
environment, we can then determine 
the appropriate level of separation 

(sharrows, adjacent lane, barrier 
protected lane, separated path) 
required to maintain an acceptable 
level of safety.

3. Clearly Convey Intended Use.  
 
To increase predictability, we must 
craft the environment so that it 
helps users to quickly and easily 
understand how the system should 
be used.  Continuity of paths is not 
only a functional necessity,9  but is of 
great importance in understanding 
use.  Environmental signage, surface 
changes (in elevation, material 
or texture), spatial form, and 
landscaping, are examples of tools 
used to convey use.  We must also be 
careful to resist adding unnecessary 
complication, which may ultimately 
be confusing and altogether prove 
ineffective. 

4. Provide Unbiased Accommodation.

We should aim to recognize all 
users of the transportation space 
as equally as possible (unless there 
is a decided intention otherwise), 
presenting an unbiased environment, 
so that various transportation 
options are made equally available 
and easily approachable to our UT 
campus community.  Providing this 
equal accommodation supports the 
opportunity for combined mode use 
and helps allow individuals to make 
their own personal mode choice 
objectively.  

Although there is a set of rules that 
govern the system, here in our local 
environment and elsewhere, there 
is not a set of rules to follow to 
design or fix the system.  Reference 
manuals such as the NACTO Urban 
Bikeway Design Guide10  serve as 
helpful tools for creating good bicycle 

infrastructure, but unfortunately, 
because of the complexities that exist 
in all transportation systems, there 
is no simple formula that can be 
applied to every situation.   We must 
learn to think critically, assessing the 
unique variables and circumstances 
of the transportation space at hand in 
order to understand the problems and 
provide a successful solution.

Real, positive solutions can 
arise out of applying these four 
elements of consideration along 
with a critical analysis.  To give an 
example, we’ll look at a section of 
Speedway on campus from 21st 
Street to 24th Street.  This area 
is by far the most frequently cited 
bicyclist and pedestrian conflict 
area on campus according to data 
collected from the Mapping Conflict 
Areas on Campus event held in the 
spring of 2012.11   Applying the 
four aforementioned elements to a 
general understanding of this space, 
we see that the shortcomings are: 
(1) the individual systems of users 
and the way these systems interact 
are largely un-considered, (2) the 
degree of separation of use, even if 
separation is intended to be absent, 
is not understood as the desired 
condition, (3) the intended use of 
the space, though largely undefined, 
is actually meant to give priority to 
the pedestrian, and because typical 
roadway characteristics are visually 
prominent, (4) the false impression of 
motor vehicle priority exists.  Planners 
may find a solution for these problems 
in understanding the system of users, 
deciding on intended use, conveying 
that use, and accommodating users 
appropriately for that use.

As part of the UT Safe Cycling 
Campaign, student researchers have 
embarked on a collaborative process 
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with UT Parking and Transportation 
Services, the UT Police Department, 
Dr. Machemehl at the Center for 
Transportation Research, and the UT 
community (through public discussion 
events) to develop recommendations 
for a plan for improving the campus 
environment for bicyclists, as well as 
those moving around them.  That plan 
will be included in the Campaign’s 
final report to the UT-Austin Student 
Green Fee in December of 2012.  In 
the meantime, through a seat on 
the Mobility Taskforce Committee of 
the new campus masterplan effort, 
we have had the opportunity to 
represent the needs and concerns 
of the bicycling community in the 
development of long-term planning 
solutions.  We are also working 
directly with UTPTS to enact 
immediate infrastructure changes on 
our campus in the very near future, 
which will be made possible in part 
by UT Safe Cycling Campaign funding 
from the UT-Austin Student Green 
Fee.

PART 2

Sustainability

It is worth clearly stating the 
relationship of this work to the topic 
of this symposium: sustainability.  By 
making more appropriate provisions 
for bicyclists, we are supporting 
a reduced dependency on private 
motor-vehicle use and addressing two 

core issues related to sustainability: 
reduction of carbon emissions and 
minimizing the consumption of 
resources.  In detail: our reliance on 
private motor vehicles contributes to 
our high rate of carbon emissions.  
The resultant production of green 
house gases pollutes the air we 
breathe (negatively affecting our 
health), causes deterioration of 
the layers of our atmosphere, and 
contributes to global warming.  In 
regards to natural resources, oil 
deposits (still required to power 
many of these vehicles) are rapidly 
depleting, and the infrastructure 
required by extensive automobile 
roadways systems, if not well 
considered, can destroy ecosystems 
and land resources, and contribute 
to the heat island effect.  Ultimately, 
producing less carbon, using less oil 
and energy, and jeopardizing less land 
will help to “(…) meet present needs 
without compromising the ability 
for future generations to meet their 
needs.”12 

In addition, providing the opportunity 
for our community to choose bicycling 
as a mode of active transportation 
supports the possibility of a healthier, 
more physically active lifestyle.  A 
recent study correlates states of 
high bicycling and walking rates with 
low rates of obesity, diabetes, and 
high blood pressure.13  And finally, 
the issue of safety:  The unfortunate 
truth is that, in almost every state, 
pedestrians and bicyclists are 

disproportionately at risk of becoming 
a victim of a traffic fatality.14   Fear and 
perception of fear play an important 
role in whether a person may (or may 
not) choose this vulnerable mode.  We 
must provide a safe environment to 
welcome a bicycling culture.

Behavior Change

In order to fully embrace the goal 
of sustainability and enact behavior 
change, we must be able to clearly 
understand the compromises that 
we’re making on our own lives, as 
well as the lives of future generations.  
Unfortunately, these compromises 
are often hard to see in a glance, 
and immediate repercussions such 
as cost and time only scratch the 
surface. Many of the costs (often) 
associated with personal automobiles 
are delayed or hidden: auto 
maintenance, insurance, registration 
& fees; invisible costs of fuel due 
to subsidization; and healthcare 
costs that result from the choice of 
an inactive lifestyles.  The negative 
effects of the previously mentioned 
sustainability issues (degrading air 
quality and atmosphere, depletion 
of land and resources) are also very 
difficult to see until they become 
reality. Discouraging as this may 
be, as a culture we are beginning 
to think more critically about these 
repercussions.  We should continue 
this trend by doing our best to make 
the effects of our choices more 
obvious, so that we can pro-actively 
choose to make a behavior change 
now.  

Conclusion

By creating a campus transportation 
network to support more 

The O
pportunity to Cycle: The U

T Safe Cycling Cam
paign



Sustainability on the U
T Cam

pus: A Sym
posium

Essays

sustainable methods of transit, 
and through transparency making 
the repercussions of our choices 
obvious, we are not only providing 
the opportunity for, but welcoming 
the UT Community to make their 
own decisions about the way that 
they wish to live.  Upon doing this, 
we can say that we have, to the best 
of our abilities, helped empower 
them to objectively choose a more 
sustainable behavior – a behavior that 
impressionable young people may 
likely carry with them throughout their 
lives.  The benefits of welcoming the 
cycling lifestyle are numerous, not 
only for the proliferation of bicycling 
as a form of transportation, but for 
easing the congestion of motor transit, 
lessening roadway stress and fear, and 
protecting motorists from catastrophic 
life events.  The cultural shift to give 
the option to choose sustainable active 
transportation is a movement being 
felt across the United States - we owe 
our community the opportunity to be a 
part of it.  
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