Appendixes

Al, Excerpt of a study on traffic facts'?

development in the United States:

that led to telecommuting

“U.8. vehicle miles traveled (VMT) are projected to double by the end of the century,
growing at a rate of 6 percent per year. Measured from 1985 to 2005, freeway delays in
central areas will have risen 360 percent; delays in outlying areas 430 percent; delays in
areas over one million population 300 percent; and delays in areas under one million
population 100 percent. Non-freeway delays will increase 200 percent, according to the
Institute for Transportation Planners. In sharp contrast, new highway capacity is projected
to increase by only 6 percent by 2005. This VMT growth on congested roads will cause a
disproportionately larger increase in emissions and energy losses.

The Telecommuting Research Institute has recently projected that a national
telecommuting program could eliminate 150 billion VMT and save more than 4 billion
gallons of gasoline by the year 2000. Other studies have shown that a reduction of 200
million VMT could reduce air pollutants by 47,000 tons.

Sixty percent of the 2010 workforce will participate in altemative work schedules,
according to the Southern California Association of Governments (SCAG). As many as 20
percent of work trips are likely to be eliminated by telecommuting, moving information,
not people or vehicles.

Information workers, the most likely telecommuters, constitute 55 to 60 percent of today's
workforce, and may comprise as much as 70 percent of the workforce by the year 2000.
"Even once every two weeks climinates 10 percent of an individual's commute-miles,"
SCAG estimates. Altered work schedules also include four-day/40-hour work weeks and
nine-day/80-hour work weeks.

New technologies for other forms of telecommuting that affect daily office life are
becoming increasingly available and accessible. For example, in 1986 it cost about
$500,000 to equip each room for a video conference call and about $1,000 per hour for the
call itself. Today, the equipment costs less than $50,000 per room and as little as $20 per
hour for the call.

Proponents of telecommuting cite many benefits to employers, including: improved
productivity and quality in work; improved recruiting; reduced turnover; fewer lost work
days; reduced traffic congestion, reduced air pollution; reduced highway, road
construction, maintenance and repair costs; and reduced overhead costs. However,
telecommuting is not perfect. Telecommuters often complain of feeling isolated and
missing interaction with coworkers. Non-telecommuters also may experience lower
morale.”

'77 Sissine, Fred, Teleconmuuting: A National Option for Conserving Oil. November, 1990. Congressional Research Service
Report for Congress. (202) 707-5700.
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A2. Examples of traffic related measures that can be applied in a
PPP/UPP context.

The following ideas are an example of comprehensive, land use, transportation, and/or non-
motorized plans to enhance safety, proximity and access and focus on promoting non-
motorized traffic. (Design standards for facilities are not addressed, although this is another
important topic in maximizing non-motorized travel.)

Land Use

Direct land use and transportation development, through the permit process, to issue equal
or better access by foot or hicycle to education, recreation, retail, commercial office and
other appropriate types of development.

Design and locate retail, office and public service buildings to be convenient for
pedestrian, bicycle and transit users.

Cluster commercial and residential development in higher density centers, rather than
extended in linear strips along roads.

Require, through the permit process, mixed land uses of residential, retail, commercial
office and other types of compatible development, to provide an environment which is
safe and convenient for pedestrian and bicycle travel, and give people shorter travel
distances between origins and destinations.

Restrict development of neighborhood commercial areas to a pedestrian scale and design.
Coordinate land use decisions with existing and planned public transportation services
and the needs for non-motorized access.

System Design

Reduce congestion and increase access with strategies to reduce vehicle volume, not
increase capacity.

Establish a comprehensive pedestrian/bicycle program to coordinate engineering,
education, enforcement, encouragement, and environmental programs for improving non-
motorized transportation.

Hire specialists in pedestrian/bicycle systems to positions responsible for implementing
the pedestrian/bicycle system.

Design new roadway and roadway improvement projects to accommodate bicycles and
pedestrians as an integral part of the project, unless otherwise determined.

Create traffic calm neighborhoods to provide a pedestrian- and bicycle- friendly travel
environment.

Discourage through traffic in residential, school, park and commercial areas.

Design and construct 2 safe, secure and convenient system for pedestrians and bicyclists
which provide direct non-motorized access, linkages and through-cuts between common
origins and destinations (residential areas, retail areas, schools, libraries, employment,
parks and recreation facilities, significant environmental areas, local historic and cultural
landmarks, transit and other public facilities).

Require developers of subdivisions, short plats, and other types of development to
provide safe and convenient right-of-ways for intra- and inter- development of
pedestrians and bicyclists facilities. '

Encourage development that enhances the pedestrian experience: easy access to buildings
(built to the sidewalk); shelter from elements (shade trees, awnings); visual interest (retail
activity, views, architectural forms); security (lighting, visnal "oversight” from building
occupants, use of "front yards"); easy access to transit and neighboring services.
Coordinate pedestrian and bicycle systems to be continuous. Sub- components should be
of a consistent surface and require a consistent level of skill to use.

Review every planning and public works project for pedestrian and bicycle character to
determine whether or not there is 2 non-motorized element or impact.
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Provide non-motorized access into neighborhoods every 200-300 meters off of adjacent
arterials.

Establish "level-of-access” standards for service level which assess access for all modes.
Update design standards for all non-motorized transportation facilities to conform to the
latest state-of-the-art practices.

Evaluate the impact on pedestrians and bicyclists when designing, engineering,
rehabilitating, signalizing, striping, upgrading, or modifying a roadway.

Adopt street design standards (i.e. intersection design, signal phasing, roadway width)
that give priority to and enhance the safety of pedestrians and minimize conflicts with
motorists. Priority for installation or reconstruction should be given to those routes that
are used by school children, senior citizens, physically challenged persons and/or
commuters.

Construct pedestrian and bicycle facilities with appropriate amenities (i.e. restrooms,
drinking fountains, benches, bicycle parking) to encourage and support use.

Design pedestrian and bicycle facilities for easy maintenance.

Designate and implement "safe" routes to serve major origin/destination corridors.

Reduce impediments to pedestrians and bicyclists (i.e. use of pedestrian activated signals
with delays, vast distances across roads and between stores.)

Regional Coordination

Coordinate planning efforts for non-motorized modes of travel with other jurisdictions
and relevant transit agencies to develop an integrated arca-wide plan for bicycles and
other non-motorized travel modes that ensures continuity of routes.

Environmental

Promote the use of the least polluting type of transportation.

Minimize negative environmental impacts of the transportation system: Minimize energy
consumption; minimize air, light, water and noise pollution; and minimize destruction of
ecosystems and impacts on wildlife habitat.

Place top priority on a multi-modal transportation system that efficiently provides access
for people and goods with optimum safety, while maximizing the conservation of energy
and minimally disrupting environmental quality.

Develop, protect and enhance wildlife and plant habitat corridors as part of transportation
corridors.

Pedestrian Facilities

Construct continnous pedestrian facilities along all major strects and highways; these
should be direct and interconnect with all other modes of transportation.

Provide safe, secure and convenient facilities for pedestrians into and within commercial
developments (CBD, Urban villages, and shopping centers).

Relate sidewalk design to the function and the anticipated amount of pedestrian traffic.
Locate sidewalks to take advantage of views and other amenities, when appropriate.
Require pedestrian facilities as land is developed based on standards for the street
classification,

Provide ramps and curb cuts throughout the pedestrian system for physically challenged
persons.

Bike Facilities

Provide continuous bicycle-friendly facilitics wherever possible, especially in congested
areas.

Sidewalks are not desirable for most bicycle traffic due to the presence of pedestrians and
other obstacles.
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Design bikeways and multi-modal facilities to meet a wide range of user needs. Design
bikeway and walkway capacity to accommodate the anticipated use.

Provide adequate signing of bikeways and paths. Directional for non- motorized users,
notification for motor-vehicles.

Utilize park and playfield amenities in the bike system.

Provide bicycle parking in commercial and recreational arcas.

Provide sufficient secure bicycle storage at transit centers, transit stops and park-and-ride
lots.

Safety & Security

Create safe and secure conditions throughout the alternative travel chain where young and
old, women and children, can travel without fear of harassment, intimidation or violence.
Scrutinize security in the location and design of facilities.

Differentiate facilities by user speed where warranted.

Protect public rights-of-way from encroachment by any structure, vegetation, landscaping
materials or other obstruction in order to provide for safe movement, and good sight lines
for safety and security for users.

Provide buffers (trees, planting strips, parked cars) between vehicles and pedestrians
where feasible.

Provide adequate lighting on facilities used by pedestrians and bicycles to encourage use
and provide safety and security.

Multimodal

Reduce the dependency on the automobile by coordinating opportunities for other modes
of travel such as transit facilities, pedestrian ways and bicycle trails.

Provide safe and convenient access and facilities for cyclists and pedestrians to access
transit and ferries.

Emphasize pedestrian, transit and bicycle linkages between the CBD core and the major
areas of influence surrounding the core, to lessen dependence on the private automobile.
Enhance High Capacity Transit use through the provision of adequate access for
pedestrians and bicycles at bus stops, transit centers, park-and-ride lots and transit
stations.

Transit agencies should accommodate bicyelists, including racks on buses and ferries and
bike storage at transit centers.

Parks & Building Codes

Provide a trail and bike system that insures reasonably safe and efficient travel corridors
for all segments of the community and links publicly owned parks, recreation facilities
and other major activity areas as appropriate.

Protect sufficient right-of-way along trails to create and maintain a greenway.

Construct buildings to meet disabilities access standards.

Construct buildings with non-motorized travel amenities (secure parking, change rooms,
showers as needed).

Education

Educate about transport, financial, environmental, energy, health and social benefits of
non-motorized transportation.

Economics & Funding

Utilize a Least Cost Planning framework to give equal access to funding of pedestrian and
bicycle related programs.
Develop an equitable system of transportation impact fees.
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e Provide adequate, predictable and dedicated funding to construct non- motorized
transportation capital projects, insure maintenance and preservation of existing facilities,
and maintain a pedestrian and bicycle program office.

» Ensure that non-motorized facilities on large scale project are not abandoned at the final
construction stage because of cost overruns int other aspects of the project.

Commuting Policy

¢ Encourage employers to adopt flextime policies.

¢ Encourage employers to have guaranteed ride home programs.

e Provide incentives to employers to promote non-motorized commuting andEncourage
employers to reward employees who walk or bicycle to work. Employers with a high
percentage of employees using alternatives to SOVs'”, or who locate and design their
building so that they are pedestrian-, bicycle- and transit-friendly should be rewarded and

recognized.

128 Single occupancy vehicles
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A3. Topics for the semi-structured interviews

First topic: Administration

1. in general: weak points, strong points

2. traffic and infrastructure related measures: decision-finding, funding, week points, strong
points

3. Suggestions for change

Second topic: Traffic and transportation at CMU
1. is there a traffic problem ?
2. in general: a short SWOT analysis
3. user attitude towards traffic and transportation according to
e culture
» social position (teacher, administration, student etc.)
o traffic discipline
L ]

control
4, management
5. control agency, management implementation agency
6. suggestions
Third topic: Land-use
1. user attitude land-use according to
e culture

¢ social position (teacher, administration, student etc.)
e traffic discipline
¢ control

2. current zoning, weak and strong points, restrictions

3. suggestions

Fourth topic: Physical conditions at campus regarding traffic
1. possibilities and restrictions
2. suggestions

Fifth topic: Pollution

1. Is there pollution? What types?

2. Perception in general

3. according to
» social position (teacher, administration, student etc.)
s control options
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A4, Summative Transcripts of SSI sessions

18 SS Interviews were conducted between May and July 2000. In addition about 50 or more
ordinary interviews and conversations influence the result of this study. Some interview
partners have expressed the wish not to be mentioned by name. To avoid bias, we represent a
summary of all SSI interviews without naming the source. However, SSI data was collected
in accordance with the objectives and methodology of the study, as described in chapter 4.
Names and positions of interview partners have been submitted to the study committee for
their approval and are known to it.
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AS. Excerpts of preliminary paper 1, “Proposal for a Land-Use Plan
and Concept for One of the Study Centers of Chiang Mai University
Campus”.

AS.1 Opinion of target groups concerning traffic at the study site

The questionnaire was conducted between the 1% of September 1999 and the 1" of October

1999.

40 % of the questionnaires were collected at the premises of the Social Science and
Humanities Faculties. Participants were chosen at random and/or groups of people of at least
four were approached.
16 % of the questionnaires were collected at the premises of the central library. Participants
were chosen at random.
12 % of the questionnaire were acquired at the graduate school.

32 % of the questionnaires were collected at random at the target site {excluding the premises
of the Social Science and Humanities Faculties) and adjoining areas for student activities and
dormitories.

General
In this category information was requested about the participants

-

Age & Gender
(social) position
Mode of transportation from home to the university and back
To what degree the campus is experiencing traffic problems and
What are the reasons for these problems.

The average age of the participants was 22,975 or 23 years.
47 % of the participants were male and 53 % of the participants female.
Social position of participants were given with

AU A W

Regarding personal transportatlon
percent distribution was found:

Ll

5.

Teachers 7 %

Administration 0.5 %

BA students 71 %

MA students 20 %

University personnel 1 %

Personnel from the private sector 1 %

to and from university campus, the following

23 % commute by car

50 % commute by motorbike

4 % commute by bicycle

17 % share transportation to commute and 59 %
of this group do not own a wvehicle for
transportation.

8% commute by red bus

Regarding traffic problems, the following percentage was found on a 4-level scale:

1
2.

3

45 % thought the university is experiencing
many traffic problems.

50 % thought the problems were on an
intermediate level.

5% thought there were few problems concerning
traffic at university.

Regarding the reasons for traffic problems at university, the participants were offered
to use their own words to express their point of view. The answers to this question are
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used to evaluate the questionnaire itself and a complete list of all answers can be
found in attachments chapter 1.2.

Transportation
Regarding transportation, 13 questions were asked with the following results:

What do you think about the number of vehicles at the university premises? Are there
not enough

few

sufficient

many

. too many

vehicles at the premises.

moows -

The answers were given as follows:

Answer Number of answers Percent of all answers
not enough 2 1%

few 2 1%

sufficient 18 9%

many 135 70%

100 many 37 19%

sum 194 100%

2. Do you think measures to restrict the number of vehicles at campus should be introduced?
a. there should be measures
b. measures are not needed

The answers were given as follows:

Answer Number of answers Percent of all answers
there should be measures 145 75%

measures are not needed 47 24%

sum 192 100%

3. Do you think that the number of vehicles at the university premises constitute an
obstruction to your personal movement on the campus?

a. There are no problems

b. It is an obstacle during some hours

¢. Itis a serious obstacle

The answers were given as follows:

Answer Number of answers Percent of all answers
There are no problems 13 5%

It is an obstacle during some | 160 83%

hours

It is a serious obstacle 20 10%

sum 193 98%

4. During your movement around campus, what type of transportation do you normally use?
(more than one answer possible)
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By foot

By bicycle

By motorbike

By car

By public transport

o po o

The answers were given as follows:

Answer Number of answers Percent of all answers

By foot 100 (of 194) 52% (of 100%)

By bicycle 25 (of 194) 13% (of 100%)

By motorbike 128 (of 194) 66% (of 100%)

By car 61 (of 194) 31% (of 100%)

By public transport 24 (of 154) 12% (of 100%)

Sum 338 174% = on average 2 modes
of transportation/participant

5. Do you think that the traffic problems at the university are due to a lack of choice in
transportation for the users of the campus?

a. Yes

b. No

¢. The issues of choice and transportation are not related to ¢ach other

The answers were given as follows:

Answer Number of answers Percent of all answers
Yes 95 49%

No 47 24%

The issues of choice and 49 25%

transportation are not related

to each other

sum 191 98%

6. Are you satisfied with the general conditions for your personal transportation at the
campus?

a. Iam satisfied

b. Iam not satisfied

The answers were given as follows:

Answer Number of answers Percent of all answers
I am satisfied 43 22%
I am not satisfied 150 77%
sum 193 99%

7. In your opinion, do you think that the university should have a transportation
management system in order to solve the traffic problems at the university?

a. No, that is not necessary

b. Yes, that is needed

The answers were given as follows:

Answer Number of answers Percent of all answers

No, that is not necessary | 14 | 7%
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Yes, that is ngeded 178 92%

sum 192 99%

8. Do you think that the current management and road system of the university is
appropriate to invite and entice students to use existing walkways during day- and

nighttime hours?
a. Appropriate
b. Not appropriate
¢. Appropriate only during day-time hours
d. Appropriate only during night-time hours
The answers were given as follows:
Answer Number of answers Percent of all answers
Appropriate 19 10%
Not appropriate 129 66%
Appropriate only during day- | 43 22%
time hours
Appropriate only during 3 2%
night-time hours
sum 194 100%

9. In other countries the management of transportation in public spaces uses some form or

other of user fees for the right to use the transportation infrastructure. Do you think that

such a system could also be introduced for the management of the transportation at

university?

Yes

No

c. Yes, but under the condition that the fees generated by such a system are used to improve
roads and transportation management at the university and increase convenience.

op

The answers were given as follows:

Answer Number of answers Percent of all answers
Yes 44 ' 23%
No 69 36%
I agree but under the 80 41%
condition that the fees
_&enerated. ..
sum 193 98%

10. Do you think that the traffic problems at university are due to a lack of respect towards

traffic rules and regulations?
a. Yes
b. No
The answers were given as follows:
Answer Number of answers Percent of all answers
Yes 142 73%
No 52 27%
sum 194 100%




11, Do you think that the traffic problems at university are due to a lack of strong and strict
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measures concerning transportation?

a. Yes
b. No

The answers were given as follows:

Answer Number of answers Percent of all answers
Yes 126 65%
No 65 34%
sum 191 99%

12. Do you think that the cultural values of Thai society make people not accept walking or

riding a bicycle as a means of transportation?

a. Yes
b. No

The answers were given as follows:

Answer Number of answers Percent of all answers
Yes 117 60%
No 76 39%
sum 193 99%

13. In your opinion, do you think that the university should provide a more convenient
infrastructure for walking and/or bicycle riding rather than build more roads for
transportation by means of car?

a. lagree
b. 1agree strongly
c. 1donot agree

The answers were given as follows:

Percent of all answers

Answer Number of answers

Yes 95 51%
I agree strongly 36 19%
1 do not agree 58 30%
sum 193 100%
Land-use

Regarding land-use, 10 questions were asked with the following results:

14. Do you think that the current form of land-use at university is appropriate for the number

of vehicles at the campus?
a. Yes, it is appropriate
b. No, it is not appropriate

The answers were given as follows:

Answer Number of answers Percent of all answers
Yes, it is appropriate 54 28%
No, it is not appropriate 138 1%
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| sum [ 192 | 99%

15. Do you think that there are enough roads for compared to the number of vehicles used at

campus?
a. Enough
b. Not encugh

c. There are already too many roads
The answers were given as follows:

Answer Number of answers Percent of all answers
Enough 109 56%

Not enough 68 35%

There are already too many 16 8%

roads

sum 193 99%

16. In other countries people of different social classes use skating as a mode of
transportation. Do you think that the roads at university should be improved to such an
extent that such a means of transportation is convenient?

a. Improvements should be made to allow skating

b. Skating as a mode of transportation is not necded

¢. His not necessary, but it would be a good thing to have

The answers were given as follows:

Answer Number of answers Percent of all answers
Improvements should be 37 19%

made io allow skating

Skating as a mode of 92 47%

transportation is not needed

It is not necessary, but it 64 33%

would be a good thing to

have

sum 193 99%

17. Do you think that the infrastructure between buildings and off roads offered to students at
the campus for personal use is sufficient?

17.a. Chairs, benches and other seating facilities

a. sufficient

b. not sufficient

17.b. Mesting points and salas

a. sufficient

b. not sufficient

17.¢. Public parks and resting areas close to buildings

a. sufficient

b. not sufficient

17.d. Pedestrian walkways along roads
a. sufficient

b. not sufficient

17 e. Roofed over walkways that offer weather protection
a. sufficient

b. not sufficient
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The answers were given as follows:

Answer Number of answers Percent of all answers
17.a. Chairs, benches and other seating facilities

sufficient 42 23%

Not sufficient 150 T7%

sum 192 100%

The answers were given as follows:

Answer Number of answers Percent of all answers
17.b. Meeting poinis and salas

sufficient 38 20%

Not sufficient 156 80%

sum 194 100%

The answers were given as follows:

Answer Number of answers Percent of all answers
17.c. Public parks and resting areas close to buildings

sufficient 45 23%

Not sufficient 149 77%

sum 194 100%

The answers were given as follows:

Answer Number of answers Percent of all answers
17.d. Pedestrian walk-ways along roads

sufficient 87 45%

Not sufficient 107 55%

sum 194 100%

The answers were given as follows:

Answer Number of answers Percent of all answers
17.e. Roofed over walk-ways that offer weather protection

sufficient 37 19%

Not sufficient 155 80%

sum 192 99%,

18. Do you think that there are enough parking lots at the campus

a. enough
b. not enough
¢. too many

The answers were given as follows:

Answer Number of answers Percent of all answers
Enough 36 19%

Not enough 144 T4%

Too many 14 7%

Sum 194 100%

19. What do you think should happen in order to solve the traffic problem, build more

parking fots or restrict the number of vehicles at the campus?




a. build more parking lots
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b. restrict the number of vehicles

The answers were given as follows: (This question was not answered by 7%)

Answer Number of answers Percent of all answers
build more parking lots 72 37%

restrict the number of 108 56%

vehicles

Sum 180 93%

General conditions

Regarding physical conditions, 7 questions were asked with the following results:

20. Do you think that buildings and related structures at campus are appropriate for the
number of vehicles at the premises?

a. appropriate
b. not appropriate

The answers were given as follows: (This question was not answered by 5%)

Answer Number of answers Percent of all answers
Appropriate 41 21%
not appropriate 144 74%
Sum 194 95%

21. Do you think that the special geographical characteristics of the university campus favor

transportation by car more than transportation by other means?
Yes, they favor transportation by car

a.
b. No, I do not think so

The answers were given as follows:

Answer Number of answers Percent of all answers
Yes, they favor 55 28%

transportation by car

No, I do not think so 135 70%

sum 190 98%

22. Dou you think that the number of bike lanes at campus is sufficient?

a. sufficient
b. not sufficient

c. there are already too many bike lanes

The answers were given as follows:

Answer Number of answers Percent of all answers
sufficient 4] 21%

not sufficient 146 75%

there are already too many 4 2%

bike lanes

sum 191 99%
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23. Dou you think that the bike lanes at campus are convenient?
a. convenient

b. not convenient

¢. not convenient, but usable

The answers were given as follows:

Answer Number of answers Percent of all answers
convenient 20 10%

not convenient 144 T 1 74%

not convenient, but usable 30 16%

sum 194 100%

24. Which of the following reasons constitutes a problem for traffic at university? (More than
one answer was possible)

a. A lack of choice forces people to use motorized vehicles for transportation.
b. The roads are narrow and in bad condition.

¢. There are many intersections

d. There are no traffic lights

e. Traffic signs are not clear

f.  Street lighting is not sufficient

g. The increasing amount of vehicles at campus

h. The network of streets is not good

i. Construction activities currently under way

The answers were given as follows:

Answer Number of answers Percent of all answers
A lack of choice forces 119 61%
people to use motorized

vehicles for transportation

The roads are narrow and in | 96 49%
bad condition

There are many intersections | 62 32%
There are no traffic lights 123 63%
Road signs are not clear 61 31%
Street lighting is not 92 47%
sufficient

The increasing amount of 123 63%
vehicles at campus

The network of streets is not | 79 41%
good

Construction activities 54 28%
currently under way

25, How would you describe the road conditions at campus? (More than one answer was
possible)

Roads are narrow

Roads are in bad condition

There are too many bends

There are many intersections

The roads lack traffic lights

oppow
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f.  There are not enough traffic signs

The answers were given as follows:

Answer Number of answers Percent of all answers
Roads are narrow 114 59%

Roads are in bad condition 08 51%

There are too many bends 49 25%

There are many intersections | 70 36%

The roads lack traffic lights 132 68%

There are not enough traffic | 86 44%

signs

26. How would you characterize the conditions of the parking lots at campus?

very good
good
usable
not good
unusable

o0 oR

The answers were given as follows;

Answer Number of answers Percent of all answers
very good 1 1%

good 29 15%

usable 84 43%

not good 66 34%

unusable 28 14%

Pollution

Regarding pollution at campus, 8 questions were asked with the following results:

27. How would you characterize noise pollution due to motorized traffic at the campus?

very little
little
medium
alot

too much

o o6 op

The answers were given as follows:

Answer Number of answers Percent of all answers
very little 1 1%

Little 15 8%

Medium 121 62%

Alot 47 24%

Too much 8 4%

sum 193 99%

28. Do you think the campus should offer a zone protected from noise pollution?

a. Yes
b. Not necessary

¢. Yes, if the public infrastructure is ready to support one
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The answers were given as follows:

Answer Number of answers Percent of all answers
Yes 95 49%

Not necessary 19 10%

Yes, if the public 80 41%

infrastructure is ready to

support one

sum 194 100%

29. How would you characterize air pollution due to motorized traffic at the campus?

very little
little
medium
alot

too much

opo o

The answers were given as follows:

Answer Number of answers Percent of all answers
very little 5 13%

little 55 28%

medium 108 56%

a lot 22 11%

100 much 3 2%

sum 193 100%

30. Do you think the campus should offer a zone protected from air potlution due to

motorized traffic at campus?

a. Yes
b. Not necessary

The answers were given as follows:

Answer Number of answers Percent of all answers
Yes 148 76%
Not necessary 43 22%
sum 191 98%

31. Do you think that environmental degradation at campus occurs more due to

a. noise pollution
b. air pollution
c. vehicles or

d. ali equally.

(More than one answer was possible)

The answers were given as follows:

Answer Number of answers Percent of all answers
noise pollution 37 19%
air pollution 36 19%
vehicles 34 43%
all equally 58 30%
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32. Do you think that the beauty of the Chiang Mai University campus is degrading and if
yes, due to what cause? (More than one answer was possible for each question)'”

32.a Due to the number of vehicles,

a. Campus is degrading

b. Campus is not degrading
c. Itis degrading, but only during certain hours
d. Ttis degrading, but only at certain spots

The answers were given as follows:

Answer Number of answers Percent of all answers
Campus is degrading 120 62%

Campus is not degrading 16 8%

It is degrading, but only 66 34%

during certain hours

It is degrading, but only at 27 14%

certain spots

32.b Due to noise pollution,
a. Campus is degrading

b. Campus is not degrading
c. Rt is degrading, but only during certain hours
d. Itis degrading, but only at certain spots

The answers were given as follows:

Answer Number of answers Percent of all answers
Campus is degrading 90 46%

Campus is not degrading 29 15%

It is degrading, but only 71 37%

during certain hours

It is degrading, but only at 17 9%

certain spots

32.¢ Due to air pollution,
a. Campus is degrading
b. Campus is not degrading

¢. Itis degrading, but only during certain hours
d. Itis degrading, but only at certain spots

The answers were given as follows:

Answer Number of answers Percent of all answers
Campus is degrading 111 ' 57%

Campus is not degrading 28 7%

It is degrading, but only 47 24%

during certain hours ‘

It is degrading, but only at 28 14%

certain spots

' A detailed list of the arcas and times of when and where pollution occurs as indicated by the participants of the questionnaire

is given in the attachments,




189

A5.2 Answers from the preliminary paper 1 “Proposal for a Land-Use Plan and
Concept for one of the Study Centers of Chiang Mai University Campus”.
Question: What is the reason for the traffic problems at campus? ‘

A list of all the answers in the participants’ own words concerning their opinion for reasons of
the traffic problems. This transcription follows the answers given in handwriting to the letter
and no words or comments have been omitted or added. For convenience of typing the
answers were split into four groups at random to form this list.
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28,
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28.
29,
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31.
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34.
35.
36.
37.

38,

39,
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41,

42,

43,

44,

45,

48,
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AS5.3 Answers from the preliminary paper 1 “Proposal for a Land-Use Plan and
Concept for One of the Study Centers of Chiang Mai University Campus”.
Question: What physical infrastructure conditions constitute a problem for
traffic at university?
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A.6 Excerpts from the 2" preliminary Paper: ‘Vehicle Parking at
Chiang Mai University Campus.’

Thispapﬂdawbpadapa:kjngsﬂchymtmmepthuadmsim-pmngpﬂmipm
(underlined), integration of “The Commons” into the concept and a non-motorized traffic
friendly design.

Systems of circulation: Parking is always a one stop activity in the process of commuting. It
mistsofnmpmsm,anmingtheimandleavingﬂwpmmimandfmm&wpmuim
and leaving the parking lot. To provide an efficient frame for both types of commuting it is
important to guammmmymtwmﬁexitofboﬂi vehicles and their owners. This fact should
be reflected in the lay mtufﬂmuansiﬁmmﬂmchasmwmﬂfﬁgms—ofwaﬁandmﬂm
streets and ways design. Clearly sepamedchanmlsﬂ?ﬂzaﬂnwiwophtumvﬂmﬂuflhe
parking traffic’s way clearly establishes a spatial preference of designation within the parking

; Road
e
=k
s Exit
parking
parking
<fmmmn Entrv
J Road
F‘igurtAl:Apmposedsystﬂlnﬁf : L
ljimulaﬁm for parking sites. J pedestrians
T_&Mhmﬂﬂwbymtm@maum&msmmummfﬂmuf

repetitive units. This will enable users to confirm the availability of free parking lots faster by
Mamm@lhﬁﬁprmofmmmmmmbcmﬁdfma]lareasnfthe
site. Adaptation is only needed for the circumstantial factor of the amount of parked vehicles
while the user approaches. Repetitive units limit the infumnaﬁmthalnmdsmbemnmdand
processed, and thus restrict the environment load, keeps the degree of immediately relevant
visual access high and the complexity low.

An easy repetilive process of environment assessment can be greatly enhanced by adapting
ﬂmphysisa]appmranwnfﬂlewkingmmfaﬂum of cognitive mapping. Paths are already
ntroduced as part of the system of circulation, edges in form of repetitive units. Districts can
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be introduced by utilizing greenery and nodes with the help of pedestrian crosswalks and
maybermdmrﬂw,lnaddhiomﬂnmmmimmduwdundmpomtmmdmﬂmodwbc
clearly defined by boundaries. These boundarics should also provide a physical barrier to
mhﬁnwighbmmgmm,whmﬂmmhawadiﬂmmdmigmﬁmﬂsmaddﬁma!
memsmmmfmmmwmdhrmmmmwmerpmhmwm
gmup&mﬂfﬁaﬂs,urmusingﬂﬁﬁcmﬁywhﬂegivmgmﬂyﬁmﬁadauﬂnkamair
cmumuﬁng,meymigmsmpfmashnnmﬂemcmmm!ammmk. If areas are provided for
mispmpnseandmmmddimﬂymrthapadm,mmhaﬁmislwsukchmdismrh
traffic flow. Ideal for this purpose are “dead comers”, which cannot be used for parking as
vehicles would obstruct cach other.

i T *
i Aot .
.......... @ (1011 TInh

..............................

Commuter walkways Slgere A7
-~ Bicyele parking _. ' Idealized lay
(] out for sites
[[] Motorbike parking Shrubs & used for
E : parking and
[T Car parking o designated
g S linkage with
Commuter collecting/orientation arca e
B [T Pedestrian crossing | arcas

The location of activities gives criteria to develop a priority list for layout and design features
of a parking area. If the underlying objective is parking and transition only. the way in which
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we organize the land-use pattern, ¢.2. how we organize differently designated units, should
follow this objective. For example, usinguamnrsinuhstodisth:guishindiﬁdualparﬁngm
will waste space and is not In accordance with the underlying objective. However, if we

probably use clear, white markings to establish smaller units. With visually clearly
embﬁshﬂmmhhﬂmmihkmdﬁig:mcmmmmwmmesim,ﬁkcmw
example above, use the space reserved for ing to establish travel corridors i form of
plannﬁd,dmignawdﬁn!mgmmmamsmdsmuﬁwrhﬂMﬂyWnEtmﬂ&m
areas. Well-designed shared paths or corridors over a large area can save space and encourage
mmumdmmmmmhmrmm*).m
ﬁctoriscspeciaityimpormntifanmhas!ﬁsavaﬂnblapaxkingspamthanisdmnandadb}r
the number of present vehicles.

rasawed,hnre,furmcmm}ninfmofparkorgmenery.Itismytumcrmchuumdlland
if a vehicle can roll onto it easily.

Another reason is that the area of “The Commons™ at university campus is hardly ever
pcmiwdpﬂsa,mmwnﬁﬂfmmmﬁmandmlmﬁmhammnhsmmfbmcﬂfm
exampLa,aplaasamwkismlyvmymdjmmmalimddmmﬂwﬁhmandatmc
famhynfhmauhim‘Manyﬁudemsmﬁngatmivmityﬁumﬁtmﬁa.EMmidbe
enticed to walk or bike-ride to their classes, the acute problem of parking lot shortages would
be somewhat cased. Smdcntsfmmautsidenﬁghtmvatheirv&ﬁcleukssﬁ'equmlyand

Q«‘:;.ff - . | Map A3: A network
= i K of roofed over walk
ways (brown).

The area in yellow 1s
the central area of the
study sife.

Areas in shaded gray
are currently used areas
for parking.
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change classes on foot whenever possible. Less traffic would in tumn increase the atmosphere
of quiet and learning at university, whichmigh:imvepwplnmﬁmﬁbamcmﬁmmlvﬂuenf
green, planted areas.

We suggest to adapt parking lots according to the criteria developed in the analyses and in
addition, include “The Commons” into the concept by providing roofed over walkways as
means of linkage. (See map A3, pmdmgpagﬂiasu@csﬁouonbuwamasmuldbclinkad.}

i — |

- DT R TR AT ]

= Parking and related transition q y

o e | N \
"""""""" e ’ l|||||||||llllé!!_

Roofed-over walkways for convenient all weather transition on
foot and/ or bicycle between different destination buildings,

linking faculties without need for vehicle movement.

s Figure A4:
Commuter walkways ibatiicd gariies
EEEEE / i site lay out under
Bicycle
Bicycle lanes : parking the muc;f; of
Motorbike parkis . . exten
"""""" ] Pl ,;!’“hs& ' transition,
[T Car parki IS, stressing non-
Speed turtles parkﬂlﬂ S
1 Commuter collecting/orientation area commuter
movement.
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Traffic would need to be adapted through establishing a layout preference for walking. This
can be achieved by constructing pedestrian crosswalks with road turtles located on both sides
of the markings wherever the roofed over walkways cross access roads. Traffic would have o
slow down while approaching such a node and automatically establish a rights-of-ways
system in favor of walking. A preference for walking would give the weaker traffic member,
as compared to motorized traffic, an advantage that could also be emphasized through a
policy of extending bike-lanes, in order to support cycling as a natural extension of walking:
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A7. Sustainability
Ecological definit

Nature sustains life forms through an allocation of usable resources (see figure Al) for
maﬂammaﬂgmm.maﬂmmdwawmﬂfaﬂmﬂfu@ﬂmmmis
particular to each life form and its structure of resource consumption is directly incorporated
into the overall distribution pmmufpmaﬂhavﬂhhhmrmﬁxaﬂﬂﬂwﬂxisﬁng
forms of life. A foew fundamental laws that apply equaﬂymaﬂnmmhexsufﬂmwulngy,
independently of size or rate of consumption, regulate the utilization of resources:
. Matter cannot be created or destroyed. (law of matter conservation)
2. haﬂph}ﬁm]mdﬂhﬁnicaichanm,mgyiﬂndthumwdwm but
maybemnwrtadfrmnmﬁfmtuamﬁmr. (First law of energy)
3. w&amrﬂrmrgyischangedﬁmou:fommmmlhﬂ,muﬁhnmﬁﬂmmg}r
is always degraded to lower quality, more dispersed, less useful energy. (Second

law of encrgy)
Solar and earth capital : Solar and carth capital
consists of the life \1"\',\4 "J exist in a closed
support resources and j’ & system, so that any
processes provided by 3 i { change in its condition
the sun and the planet for A (provides 9% we Wil always effect the
use by other species and 7o) et Y  whole and thus the
us. These two forms of f) garth) {— availability of
capital  support and '-l, " \‘.., resources Lo the system
sustain all life and all 4§
economics on the earth.

(I pats, grassiands,
ki, sl

walar, food)

Figure A5: Solar and earth capital: a closed system.
Source: G. Tyler Miller Jr., “Environmental Science”, page 33, 1997, ITP publishing
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As nature exists on earth in a closed system and the net-sum of resources (solar and earth
capital) cannot be added (nor destroyed), the lemgth of time any given life form can exist in
nature depends on the efficiency and not the amount of its resource consumption. For
example: In an overgrazed environment those plant-eaters will survive that have the highest
ratc of encrgy extraction from available plant matter. An ecological definition for
sustainability might therefore be:

A system of organization that uses least of available resources for the most beneficial
gain for current and future system maintenance or growth.

B. Human society definition

As living beings, humans are always and necessarily a part of nature and its complex
ecological system, We can describe the ecological system as nature’s tool to organize and
regulate the relationship of all living things in a given environment'*’, Thus the ecology gives
living creatures a framework within which life can or cannot exist in the predefined environs.
We conclude that the relationship between nature and living things is then chiefly expressed
in the environment and the possibilities and opportunities for the development of living things
provided in it.

Nature’s relationship to humans is the same as it is to all other living creatures in a given
environment. This relationship can not be changed, as it is not possible to step outside of the
wholeness of the ecological system and live without ecology in an environment (holistic
approach)’®": as living organisms are always an intrinsic part of the environment, every act of
every creature influences the conditions of the very environment it is living in. Living things
are dependent on the ecological system and the framework given by it for a specific
environment. Thus, changing this system means changing its environment and the very living
conditions of its members.

Humans are different from other life forms in that they have the biggest brains (ratio of
brain/body weight) and hands. This enableés humans to access available resources at a rate
unprecedented in nature. While this practice is not destroying nature, it changes nature and
the environment it provides for other live forms to such an extent, that their natural
sustainability is threatened. As humans live in a closed system of resources where all users
contribute to the whole, the destruction of other life forms deprives us of (renewable)
resources needed to sustain humanity itself. Humans are also able to consume more resources
than needed to sustain the species. K is therefore important to consider the closed system
character of planet earth in a definition of sustainability for humans:

A system of human organization that takes nmo more potentially renewable resources
from the natural world than can be replenished naturally [while] not overloading the
capacity of the environment to cleanse and renew itself by natural process. (Sustainable
living'*%)

C. Market economic definition

Economics is the theoretical tool of describing and organizing resources or production that
does not take the ecology but general human conditions into account. We use economics to

organize our home, our world and thus the human environment'*. The advancement of
economic theory and its concept of environment have greatly increased the rate with which

132 Tyler Miller, Jr. Living in the Environment: Concepts, Problems and Alternatives. Belmond: Wadsworth Publ, Comp. Inc.
1997, p.47

'*! compare: Pepper, David. Modem Environmentalism: An Introduction. London & New York: Routledge

132 Definition from the Glossary of G. Tyler Miller Jr., “Environmenta) Science”, 1997, ITP publishing

133 «Taking action” , edited by Adam Rogers, Publication of the UNEP, chapter 2 : “The Global Economy”
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resources are introduced into the production cycle. The theory of economics is based on the
demmammwrmmmmemmmpmﬂﬁmuf
human environmental perception and aftitude. Thus economical theory creates a human

environment

ion that is apart from nature: the economy.

While the ecology takes all other living beings and their access to available resources into
amuunnﬂmmmymﬂydwuﬁbesandmgu]awshumanmmemmpﬁMN

production. The foremost purpose of economy is to increase

human capacity to provide goods

wmhwﬂ‘awm'“.memﬁcmdmmhhmw
to constantly provide a surplus of (economic) capital in order not to go bankrupt. A market
mnmﬁmmmmwmmeﬁcmﬁmmmwﬁmm

production into account when it has an impact on its net (econoimic) capital gain. It is, thus,

muﬂnufﬂmmdogirﬂmmmimhﬂiwmptaﬁaﬂmhasfm-mmgmmmfm
concepts in economic development, as discussed in the following chapters. Sustainability m a

pumnmkﬂtmmthemfumhedescﬁbadas:

A system of resource-flow management based on economic principles that uses available
ruwrmmd(mnnmin}upiﬁdhpmdmmﬁ:hﬁupitﬂg:hfnriuwn

maintenance and / or growth.

Pure Market Economic Systam

Flioee of roney

Wonay fows from housenoids |
o bisinesses bo pay for
pinducis

Product llow from
barstnesses 10 ooseholkds

Flirw ol progucis

Huginesses

it

Flow of |siclars ol production
=y
Lange and otner facios ol
poduction How rem
househokds 10 DUSIWEIES

el Moy flows Efom Dusenossas
< \g hoauseholds b pay o kbor . |5
and ofhiar produion

o b ey

Figure A6: Pure market
economic system.

In a pure market economic
system, economic goods and
money would flow between
household and businesses in
a closed loop. People in
households spend money to
buy goods that firms
produce, and firms spend
money to buy factors of
production (natural capital,
manufactured capital and
human capital). In many
economic textbooks, this and
other economic systems are
depicted, as here, as if they
were self-contained and thus
independent of the eco-
sphere — a model that
reinforces the idea that
unlimited economic growth
of any kind is sustainable.

Source: G. Tyler Miller Jr_,
“Frvironmental Science™, page 169,
1997, [TP publishing

—

1" & Tyler Miller Jr., “Environmental Science”, pp. 170, 1997, ITP publishing,
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D. Environmental society definition

Due to their physiological difference from other living things (brain/hands) humans have been
able to build a unique form of cohabitation: culture. In form of society it takes precedence
over humans as individuals as it provides a human environment that takes care of our needs,
which can be physical, emotional or social in character.

There arc three basic clements of human socicties that are employed in managing our
relationship with nature. These are:

a. Science'** and Technology'*®

b. Production'”’” and Economics'>®
c. Politics'®

Science and Technology

Intelligence is one human way of adapting to different environmental situations. Through
perception and analysis, humans are able to find the fundamental rules of physics, which
organize non-living matter and thus give a frame for the development possibilities within a
given environment. By using those rules humanity was able to develop science and
technology, which has become its most powerful tool for changing the environment and adapt
it better to human needs.

Production and Economics

The invented technology is used to produce things, which in turn are consumed by humans in
order to cope with conditions of an environment in a more comfortable and satisfying way, or
even to make environments livable that would otherwise defy human habitation.

The production of goods also covers items that are not directly needed for the survival of
humans, but appeal to their need of comfort and help them to sustain their social organization.
The progress of technology through the scientific approach has advanced the ability of
humans to gain access to available resources to such a degree, that many of the products made
are not consumed. Over-production is taking place and as a consequence over-consumption
and vice versa.

Politics

Politics concerns the government and management of people in a society. Society is a social
form of environment and politics is humanities tool to maintain or alter that environment.
Through the attitude of its ruling members towards production- and consumption-activities of
the population of its society, politics also directly and indirectly concerns the environment.
Politics is also about social and capital power and/or the ability to change or modify behavior
of the members of a society'®.

135 We assurpe ... “Science” from Webster’s New World Dictionary, 1985: .. systemized knowledge derived from
observation, study,
ete.. ™

138 We assume ... “Technology” from Webster's New World Dictionary, 1985: “.. .the science of the practical or industrial
arts....applied science. ..” :
137 e assume ... “Production” from Webster’s New World Dictionary, 1985: “.. producing or something produced...>to
produce:
making or manufacturing...”
138 We assume ... “Economics” from Webster's New World Dictionary, 1985: *.. the science that deals with the production,
distribution, and consumption of wealth_,.”
13° We assume ... “politics” from Webster’s New World Dictionary, 1985: ©...the science of government. .. the factionat
scheming for
power...”
10" | .as just one more way to adapt to a given environment through utilizing intelligence as a tool to perfect human self-
organization.(the
author)
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Politics follows rules that can change and that are not equally binding to all living things,
unlike ecological rules. The political system or its implementation normally is in accordance
with the preconceived concepts of government by those who hold power.

1deally, politics could be described as a tool to manage the global intelligence of all human
beings as a whole and thus as a tool of humanity to adapt to an environmental situation like
one single organism. In reality this requires the consensus of all those who hold capital and
social power in all the different human societies (cultures) that can be found on this globe. As
the environmental change induced by humans has become a global phenomenon, the success
of undoing environmental damage will to a large extent depend on international political
cooperation, :

Ideally, politics can also be the unifying factor for science, technology, production and
economics to help solving the global environmental crisis, either worldwide or by inducing
change locally and regionally. In real life, however, regional knowledge and ensuing attitudes
often determine politics more than global concerns and override global political decisions in
favor of sometimes-justified local political goals.

The success of these human organizational tools of natural™ and human environment
management has created living conditions that remove humanity more and more from nature.
Only after human changes to the natural environment started to threaten human societies
themselves, first locally and then more and more globally, have people reconsidered the
relationship they have build with nature. Social and academic conflicts have sprung up
between those who support and define growth according to the economic sustainability
principle and those who advocate the principle of sustainabie living. Both principles are
generally viewed as contradicting each other and many public mass-protests and
organizations such as “Greenpeace” are a direct result’. On the other hand, new ideas such
as the “new ecology'*”gain importance in describing the human-nature relationship based on
the understanding “...[that] concepts of adaptation in human environment relations (...)
require reformulation...'*”. It is even suggested that the supply of natural resources can be
infinite'®. With the prospect of being able to integrate market economic and ecological
sustainability definitions, we suggest a unified definition of sustainability, an “Environmental
Society Definition™:

A system of organization where human ecological, economical and political (social)
measures enhance each other to maintain or develop a given environment at least
possible cost to the Ecology, Society and Economy.'*

14 by inducing environmental change...

2 compare: Pepper, David. Modern Envirommentalism: An Introduction. Especially chapter 1, “Defining Environmentalism”
and chapter 4, “Modem Roots of Ecocentrism”, Londor: & New York: Routledge

1% “New Ecology": The Prospect and Promise of Integration. Annals of the Association of American Geographers 84. PP 108-
125, University of Wisconsin, Department of Geography.

14 Karl 8. Zimmerer: Human Geography and the “New Ecology™ The Prospect and Promise of Inlegration. Annals of the
Association of American Geographers 84. PP 108-125. University of Wisconsin, Department of Geography.

143 «The Ullimate Resource”, Julian L. Simmeon. 1981. Princeton University Press. )

“Compare: “Agenda 217 (Rio Conference 1992) or “Our Comumon Future” {World Commission on Environment and
Development, Oxford University Press, 1987)
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AS8. Transportation

We can distinguish two different types of transportation, one that occurs naturally and one
that is man-made. They are different in character and structure. The following three
definitions focus on a different aspect of transportation: the ecology, humans and the human
transportation environment, and the economy.

A. Ecological definition

In its most general sense, transportation occurs whenever matter is moved. In this context the
intention, extent and purpose underlying the movement are not relevant. We only need to
consider how it is achieved and what rules it follows.

‘Whether we look at molecules moving from the soil to the roots of a tree and into a leaf, or a
kitten carried in the mouth by a cat or people going for a walk: all types of movement need to
use potential energy in order to take place. The two laws of energy (see chapter 1) state that
“when energy is [used], some of the useful energy is always degraded to lower quality, more
dispersed, less useful energy”. This means that the amount of energy available for
consumption, the “potential energy”, decreases. We can therefore define transportation in
nature, in the ecology, as

The moving of objects from one point in space to another achieved through a loss of
potential energy. (Work'"")

This definition of transportation is identical with the one for “work™. One can experience this
by taking a long walk. After a while one’s legs will start hurting from exhaustion because
they had to do a lot of “work™ to move the body. The ability to walk, to move or transport
bodies to a different location is built into the very fabric of the human physiology and that of
most other living things. It also acknowledges the energy equation described above. Because
nature “hkmows” that moving around always costs energy, emergy for the very purpose of
movement is stored within almost all living creatures to be used at need. Transportation in
ecological terms is a natural phenomenon and allows beings to move through the natural
environment.

B. Human society definition

Contrary to the natural phenomenon of transportation (movement, work), all man-made
transportation, except for walking, within human societies is completely dependent on tools
and therefore man-made in character. Human transportation has to create its own artificiat
environment blended over or built into the natural environment in order to take place. Having
an environment removed from nature, it nonetheless represents a system of orgamzation
within the natural environment and is thus automatically linked with the earth ecology.

The laws of energy also apply for human transportation and in regard to the energy equation
there is no difference whether we walk or sit in a car. However, while nature supports the
most efficient form of transportation within a sustainable environment, human transportation
has a surplus of resources to draw from. Human needs in transportation, which can be
described by

o Intent
e Purpose and
« Extent,

can therefore override the need for efficiency, which is not a standard feature of human
transportation design. Besides fleeing from danger, the human intent in transportation is

7 G. Tyler Miller Jr., “Environmertal Science”, page 53, 1997, ITP publishing
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generally to move in order to access new available resources. The purpose of human
transportation is to make this access possible, faster and easier. The extent of transportation
depends on the number and availability of the resource pool(s) approached. We can thus
define human or sociological transportation as:

The moving of at least one human from at least one pool of resources to at least one
other achieved through a loss of potential energy, based on the consumption of earth
capital.

C. Economic definition

A pure market cconomic definition of transportation can be obtained by analyzing the
resource flow, e.g., the movement of resources in an economy (see figure 2). There are three
basic forms of capital:

1. natural capital

2. manufactured capital and

3. human capital
Whenever those resources are moved, transportation takes place. For convenience and
economic efficiency, humans and the market economy alike tend to create an artificial
transportation environment around available resources. The harder the access to the resource
or the bigger the extent of the created environment, the more economic capital is spent to
obtain it.'*® We can therefore define transportation in a pure market economy as:

The moving of physical resources'” from one point in any given environment to
another achieved through creating an artificial environment and a loss of
(economic) capital.

The transportation environment

As (almost) all forms of human and economic transportation happen in a man-made
environment, it is important to describe the factors that outline and characterize this
environment. What is generally called the 3 D’s of transportation'”’, density, designation and
design, gives us a frame work to understand the underlying principle of how space or artificial
environments are organized. They are qualitative factors and

e cultural preferences,

political resources and
the geo-physical conditions of the (natural) environment determine their quantitative
implementation and sustainability in actual land used for transportation.

s  population attitude towards the environment
* population behavior within the environment
» (available) technical know-how

» (available) knowledge of population

s (available) capital resources

[

[

48 See: Sustainable Development. Exploring the contradictions. Michael Redctift. Routledge, 1987. Especially: Energy
efficiency study of '
agricultural methods, pp. 22.
4 Knowledge resources are not addressed here. However, because physical movement of human capital is ofien aimed at
reaching a
knowledge pool, such resources are an important aspect of transportation. (See definition of sustainable transportation and
chapter 7b,
telecommuting)
19 Energy Wise Options for State and Local Government, Michael Totten and Nita Setfina, 1998, at:
http:/faww.solstice.crest.org/efficiency/energywise_options/ch2-1.htmi
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Density

Human land area' requirements in transportation involve the concept of density, or the
intensity of activity (work, movement) and resource-flow occurring per unit ground area'”.
Density is a decisive factor for the

s  Mode of transportation employed in an area

e  The effectiveness of those employed modes and

o  The cost of transportation.

Those three factors determine the perceived convenience of transportation for the user and
thus its social and (market-) economic sustainability. A transportation environment therefore
develops in accordance with the net density of population or resource in a ground area.

Designation

Designation refers to the type of land-use or zoning, for example, residential or commercial. It
allocates a ground area to a defined pool of resources. Organizing different types of resources
into different arcas, which is to change their pattern of distribution, can increase or decrease
transportation needs.

Design

Industrial, urban or human habitation design will either promote or deter certain modes of
transportation. A design that does not incorporate, for example, sidewalks and bike-lanes,
or conveniently located bus stops, can generate vehicle trips despite the density or designation
of a ground area'>,

131 . , which is here considered an artificial environment created by tool. (the author)

%2 Site Planning, Kevin Lynch. Massachusetts Tstitute of Technology, Cambridge, Massachusetts 1962,

1% The Study of Urban Geography, Harold Carter, Routledge, 1988

1*% International Bicycle Fund, “Bicycle and Pedestrian Friendly Planning and Land-Use Code, David Mozer, 1998, at:
hitp://www.ibike.org /landuse.htm
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A9. Sustainable transportation and its cost

To bring PPP into transportation we need to extend ecological sustainability principles to the
transportation environment that humans create. By doing so, we define human environments
as being a sub-system ecology. Thus ecological costs created can be calculated and PPP
measures introduced.

Two theories, the pure market economy and the sub-system ecology can define the cost of
transportation. According to our defmition of (market) economic sustainability, (market)
economic transportation only needs to consider the net-gain in economic capital that a system
of organization provides. The net cost of transportation is therefore calculated by including all
resources that were acquired through a loss of capital. Resources that are available without
capital loss, the so-called “Commons™, are not included in the equation.

The theory of sub-system ecology looks at the cost of transportation from a different
perspective (see figure A8). Transportation happens within an environment and is therefore
part of the eco-sphere and influences the distribution pattern of available resources for all
living things. Through establishing an artificial man-made environment on top of the natural
environment to provide for transportation needs, certain resources become less available. The
loss of potential energy to acquire those resources therefore increases and ecological energy
efficiency decreases. As a result, natural and human systems of organization can become less
sustainable or can collapse. As those systems represent a renewable resource, their
disappearance or loss of efficiency due to the transportation environment is considered a
consumed resource that must be accounted for (green accounting). This is achieved by'*
employing:

» Least Cost Planning'”’ (LCP) and/or

e Environmental Accounting'*®
From this perspective congestion, accidents, air and noise pollution and health-risks and
social impacts have to be included in the cost of transportation' .

A definition of sustainable transportation

Combining the definitions for sustainability and transportation suggested in this paper and
underlying the ecological principles of energy and matter conservation, it is possible to define
sustainable transportation:

The moving of resources and / or humans frem one point in space to another through a
man-made environmment at least possible cost for the Ecology, Society and Economy
alike, within a system of organization that is in itself sustainable and aims to integrate
an optimal mix of nature with human habitation and economic utilization of land.

Inherent principles and system conflicts

In the previous chapter we have already discussed the laws of matter and ¢nergy conservation
and suggested that natural systems function at optimum efficiency in any given natural
environment. We have also suggested that humans have the ability to consume more

'35 Hardin Garret: “Fhe Tragedy of The Commons”, Science, vol. 162, 1243-48

6 See also: Apply the “Polluter Pays” Principle, tip of the months, “Global Futures™, 1997, at: hitp://www.globalff.org/Tip of

the Month/0298-feb/february. litm

7 « Accounting for the Environment’, Rob Gray, 1994, Marcus Wiener Publishers

158 « Accounting for the Environment’, Rob Gray, 1994, Marcus Wiener Publishers

19 For example, in 1995, in a debate of the European Commission on transportation the yearly costs for the European Union not
considered under the market economic transport definition were estimated at 250 biflion ECU. { in the year 2000 equivalent to
approximately 10 trillion Baht) Source at: hitp:/europa.eu.int/en/comm/dg07/press/ip951433.htm
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mmm&dmmme@eﬁmmmsmmmwmm
Wﬂ@,mmmmw.mpmmmmmhm-m
mmbasedmnmxiuﬁzmgﬂmrﬂﬁufmrgyandmﬂw,membympﬂy
quality heat. ﬁwdngwumicsystmmmasmlngy-imiqymdﬁmmﬁﬁas, but as artificial
Wﬁhm@,mmhﬁh%@aﬂmmmm.ﬂhm
in figure A7.

Eumeufﬂmmergyuwdinﬂnhmmmicsymismbh but the largest portion
used in transportation,
fuels, is non-renewable Inpul System Output
between defenders of the
economic system and
those calling for
sustainable
transportation arise from
the fact that we
irrevocably deplete : :

available resources of | .

the eco-sphere and in Figure A7: Human energy-use in ecological terms.
doing so creatc waste Source: G. Tyler Miller Jr., “Environmental Science”. page 59, 1997, [TP publishing
that further reduces the

sustainability of ecological systems. On the other hand, alternative modes of energy use and
ﬁmspormﬂmmmuﬂmnﬂ&aﬁblnmhﬂymmwﬂy.
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Currently, humanity uses seven'® major different modes of transportation:

Walking

Riding (bicycles or animals)

Motorcycles

Cars, trucks or

busses

Railroads

Ships

. Air-planes

Wallang and riding are the most energy efficient forms of transportation, even if we consider
the costs of the bicycle pmm.mpmm&mmﬁwﬁsﬁdmnﬂmmmn-
renewable resources, but is slow and can transport only a limited amount of resources.

MmmaftmmﬁwamMHﬁm.w%amrgimlpemmmgedepm@Em
electricity, hydrogen, or for example, wind-power or alcohol as rencwable energy source. But
mﬁyﬂu&ﬁpmofv&ﬂmmmymmhwﬁnkﬂmhmsmmhﬂhmtgm
economy and society. This carrying capacity/encrgy efficiency conflict can be partiaily solved
l}}rladdngatﬁmmﬂrgymﬁoﬁfmhmodeufmnspamﬁmhﬁﬁduauy.&rexample.ﬁm
fo]]owinggmphﬁgshowsﬂmmmgymnfvaﬁmgmufdnmﬂicuamm&mtnthc
USA: the lower the enmergy use the greater the efficiency. Energy-wise, sustainable
transportation would need to promote modes that are the most energy efficient. In our
mmphabow,thisuuﬂdbetﬁcmmﬁyhu&}hwevm,mmiveatamﬂajmbhmmﬁ
transportation it is not possible to solve the efficiency conflict by simply discarding those
forms of transportation that consume more fossil fuels.

=] On Lh

Energy Use (thousands of
Btu per passenger mile)

General aviation 11

Commercial
aviation

Personal truck
Automobile
Motorcycle

AMTRAK railroad

Inlercity
high-speed train

Intercity bus

Figure A9: Energy consumption per passenger
mile,
Source: Source: G. Tyler Miller Jr., “Environmental Science”,
page 39, 1997, ITP publishing

Transportation does not only wnsistofthcdimcxmergymnmmpﬁmﬂttmwhickuf
transportation. It also consists of a man made environment in which it takes place. The items
muampoﬁmdmhemmued.asﬂnyﬂmmehﬁmmmﬂgyumdmmppun

190 The elecironic media, being one form of (dia)-transportation, are not addressed here, as they represent forms of
transportation for mental

TESOUITES.
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ﬂutphy-amsjurpaninhnﬁdﬁ:imcymﬂﬂhsmhmbmﬁ;y.

»  The item(s) to be transported

. mﬁ I- | ) r
has to perform

@ The available resources to
cmqte:ﬂle transportation

e The available modes or

vehicles for transportation.

Figure A10: Aspects of the transportation environment that need to be considered to
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If, for example, a commuter uses an encrgy efficient mode of transportation, like a bicycle, to
gutemrk,mrdingmmemrg}rmaﬁmasumimhlefnmufmwnisuwd,
However, if the transportation environment is heavily air-polluted, the physical exercise of
the bike-ride increases the body-intake of poliutants, which can cause illness. This in tum
increases the potential energy demand of society, as it needs to provide medical care to the
commuter. The costs for this care can easily offset potential energy saved through using the
bicycle for commuting. Sustainable transportation is not necessarily achicved by linking it
only to the act of transporiation itself. The creation of the transportation environment is a non-
linear, open process. It is therefore possible to approach sustainability implementation on
diEcrﬂﬁlﬁ\?dsandhdiﬁmﬂmsufthﬂs}ﬁﬂﬂﬁhmlmsly,memaeftlm
transportation environment shown in figure A10 represent no lingar order and need to be
anﬂdmbmldcmmfmmmmmdﬂmﬁ:ﬂﬂmnmﬂappmpﬁmﬂm!fmﬁnpm

Furthermore. cach single person tends to create his’her own “personal transportation
mﬁrmm“ﬁmnamayofmnspmmmchuiminandrmdycmadmspcm
environment. The selection of a vehicle for transportation by the consumer depends on factors
of the “personal physical and psychological environment™ of the user, like time, distance to be
traveled, personal preferences, values, responsibility ctc. This personal perception of
nmspamﬁmeﬂidmymnbevﬂydjmmﬁmmmgmﬂmm
perceptions in general and they need to be considered. There is no such thing as the “ideal
vehicle or mode for sustainable transportation” per sc. What can be created, though, is the
ideal frame for a variety of alternative sustainable choices in transportation. In figure All we
gtvemmamphnfamapmﬂappmhmhowmnmeamm&mblemmpumﬁm&am
based on ecological principles.

A Figure All: A sustainable transportation frame

= Efficiency of economic Cost of economic and
and social transportation social transportation
environment environiment
|| Efficiency of ecological Cost of ecological and
enviromment
LY
s The finction transportati jon has to
o  The ayailable resources to creale e Input/output ratio (transporiation
the transg ion environment efficiency) of the established
¢  The available modes or vehicles for transportation environment
transportation

: L
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A10. Environmental psychology

PPP measures applied in the physical change of human environments work most efficiently if
they take the process of human environmental perception into account. One of the objectives
of the study is to develop a pilot project for traffic mitigating measures, which will propose
changes to the currently used system. The theories of environmental psychology and land-use
and site planning introduced in the following chapters are applied in the selection process of
re-structuring measures at the study site.

Stimulus & response and the three-factor theoxy of emotion'®

A stimulus is a physical or ambient factor in an environment that initiates a unique response
in a person’s behavior or thinking. The physical environment describes things we can see and
touch, while the ambient environment characterizes non-visual aspects such as feeling, sound,
temperature, odor and illumination. Both types of environment combined create the
behavioral response that is triggered when a person reacts to a given situation. Although
emotion is part of the ambient environment, it originates behavior, which takes place within
the physical environment, thus linking both.

I [

Dimension /
of pleasure ® Hectic
P or | * Exciting
Rushed * ® Active
i Frenzied »  Intense * * Alive larati
displeasure. Panicky ® Interesting ® o Egﬂi?%"“g
anicky ® Porceful *
. . Tense @
Dimension _
of arousal or ) * Stimulating
non-arousal, ® Sensational
Uncomfortable o Pleasi
Repulsive ® casing
Dimension \ D?QEEL%@?SE‘-. * Dissatisfying Pretty %o Beauiful
of ' ;
dominance T T e Plesrant
or
submission.
The 7 L
. . Unstimulating *
dimension of ® Serene
dominance is Dull % Dre2y ® Restful
speciall . . * Peacefui
d esp :; ty Boring * ® [nactive » Calm
ependent on Idle = ® Drowsy . T -
personal Monotonous * Lazy ® ® Slow ranquil
knowledge Co.
and social
P?S:;_“’f:]"f lan Figure A12: Ordering affective appraisals along the arousal and
individual, pleasure dimensions. Russel & Lanius, 1984.

Whether a person decides to engage in active behavior, e.g. is to respond or not in a situation,
is largely dependent on the emotional factors within that person’s character. As experienced
emotions are different for each person, every human has a different level of arousal (also

16! “The Ambient Envircnment”, from “Environmental Psychology™, Francis T. McAndrew, pp 51, -
Brooks and Cole Publishing Company, 1993
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called level of activation). Whether that level of arousal is reached depends on the affective
appraisals that every person undertakes more or less unconsciously upon entering an
environment. Variables of that appraisal are subjective in character and as such qualitative
data. According to the three-factor theory of emotion, there are three dimensions in predicting
behavior in an environment, which are

e Pleasure/displeasure

e Arousal/non-arousal and

s Dominance/submissiveness, which can be both, an independent entity or a result of

the first two dimensions.

Each of these dimensions can carry an independent value. Thus, feeling along one dimension
may change completely, while the others remain the same. Different combinations of arousal,
pleasure and dominance result in different emotional experiences. For example feelings of
low pleasure, low arousal, and high dominance might result in boredom; feelings of low
pleasure, high arousal and low dominance might reflect anxiety. These dimensions can be
used to describe affective appraisals of places as well as emotional states. The affective
appraisal based on emotion is the first key to human environmental perception. There are
various techniques to measure and demonstrate an individual’s environment perception. One
example is shown in figure A12, which is part of research conducted by Russel & Lanius,
conducted in 1984'®,

The concept of environmental load

The second key is the amount of data that is actually displayed by an environment. Any
environment will cause sensory stimulation, whether it visually, auditory or tactile. Where
persons fall along the arousal/pleasure/dominance dimensions, depends to some extent on the
amount of sensory information they are receiving, which is referred to as the environment
load. Three aspects contribute to environment load:

+ Intensity

+ Novelty and

e Complexity.
These aspects and the relative
importance that is assigned to them Figure A13:  Examples of Gestalt Psychology's laws

by any ipdividual are dependent on of organizatian. (A) Proximity: Do you see six lines or
the emotional conditions of a person three pairs of lines? (B) Closure: Do you see a circle

(“beauty is in the eve of the and square even though the figures are not com-
beholder”) and physical variables plete? (C) Similarity: Do you see 25 letters or a pat-
within an environment. The more tem of X's and O's?

different kinds of information an
environment contains in addition to
the emotional stimulus, the more
cognitive effort it demands of an
individual when it tries to
comprehend it'®, The environmental
load and the emotional state of a ()
person are the two decisive factors
on which individual environmental

perf:epti-on is bgsed, the process of : i g X :

which is described by the Gestalt ® 00000

XX XX

theory. X X0XX
€)

-~

¥2 Russel,J.A. & Lanius, UF. (1984). Adaptation level and the effective appraisal of environments, Journal of environmental
Psychology, 4, 119-135,
1% Mehrabian, A. (1976). Public places and private spaces. New York: Basic Books,
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Gestalt theory

According to Gestalt theory human perceptual processes cannot be reduced into smaller
and smaller units, because the sum of the whole is different from the simple sum of its
component parts. People, while considering or perceiving their environment, do not consider
each single stimulus, but the sum of all stimuli they encounter, thus, giving the environment
emergent properties that can not be seen by looking at the individual components separately.
They then form one single image or attitude out of this sum. Figure Al3 gives examples of
the gestalt theory’s point of view and approach:

Two of the most commonly applied concepts of Gestalt theory are Brunswick’s Lens model
and Gibson’s model of ecological perception'®.

According to Brunswick’s lens model, all information, distal cues, present in an environment,
the setting, reaches our sensory input organs to be filtered into proximal cues to judge about
what the information we have received actually represents. Cues so sensed are utilized for
decisions and/or action and/or behavior and the achieved result is compared within the
original setting. This process is repeated until what we perceive to be is validated with our
senses as being in accordance with the physical reality.

In his ecological perception model, Gibson is critical of what he calls the “snapshot approach”
of the Brunswick model, as the real world changes constantly. In his opinion humans do more
(or less) than organize information into recognizable patterns, but assign meaning to a
structured environment. Humans organize the perceived environment into so called
affordances. If an object in an environment offers certain characteristics, we afford meaning
so as to the possible function of it, an assessment that is based on experience and knowledge.
Someone who has never seen a bicycle will probably realize that one can sit on it, but he will
not instantly realize the affordance of transportation with the device. To do that we need
learning and experience. This fact will engrave a predetermined perception into our
understanding of the environment, which we will activate when analyzing our physical
surroundings, which makes environmental cognition as much perception as it is conception. It
is thus that it is possible for people to sometimes not see the forest for the trees.

The principles of environmental perception'®®

The environmental perception can differ widely from person to person. As we have already
stated above it is based on a combination of environmental stimulus/response and the physical
environment load, with their refationship to each other ordered by process explained by the
Gestalt theory. How a person actvally combines those factors in order to read not only
subjective but also objective meaning into a situation and come to a conclusion on how to
behave, is explained by the principles of environmental perception. It is based on a few
independent variables, which are:

Objective physical conditions,

Individual differences, like level of adaptation or available data (knowledge),
Situational factors, like time factors or control options,

Social conditions, like affection, group support or status,

* & & @

164 gee:

» BRUNSWIK, E. (1956), Perception and the representative design of psychological experiments. Berkley and Los
Angeles: UCLA Press.
«  GIBSON, J.J. (1997). An ecological approach to visual perception. Boston: Houghton Mufflin
¥ This presentation of the principles of environmental perception is selective in character and focuses only on aspects relevant to
this paper and the development of its variables. The sources are:
«  “Environmental Psychology”, Francis T. McAndrew, Brooks and Cole Publishing Company, 1993

+  “Environmental psychology”, Fourth edition reader edited by Paul A. Bell, Thomas C. Greene, Jeffrey D. Fisher and
Andrew Baum. Harcourt Brace College Publishers, 1996
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e Cultural factors, like human environment lay-out and design and
e Rnngenfstimhﬁnn,whinhmbemtsidemmskhanq:ﬁmumaspemcivadhyan
individual.

The process of environmental perception can be described in two stages, which are:

e A pre-cognitive stage and the
¢ Stage of environmental cognition.

Figure A14: The process of environmental perception
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including information selection and evaluation. Figure Al4, above, shows their relationship to
each other:

After an individual has chosen a behavioral mode according to his environmental perception,
the environment can bcpm*mivadasahherbciﬂgwiﬂﬂnanopﬁmai range of stimulation or
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Figure A15: Feadback-toops in environmental perccption

outside an optimal range of stimulation, meaning the stimuli are considered sufficient to
engage in a preconceived behavior or not. Perception within the optimal range of stimulation
ismlbdMnﬁmsm,wﬁchnmﬁmaiﬂwdmhndhm(pum}nqumsﬁwammeqmt
In this case, we can describ¢ a homeostatic feedback-loop that stays within the process of
environmental recognition and alters only the objective physical conditions (through
implemented action). What is achieved by the sclected behavioral mode is identical with the
Wmh,ﬂmmﬁcmﬁmﬁ@iﬁdyhuﬂdammﬂyhdﬂm, which is
action with a maximum possible set of environmental factors screened out for consideration
during the pre-cognitive stage.

If the environment is perceived as being outside the optimal range of stimulation, the
mﬁmmmﬁmmmmwmmmfmmmmdwurw,m
under these conditions is called coping, ¢.g. trying to bridge the discrepancy between what a

wnmmdﬂandmeﬁmiiﬂdchuicaaperwimdcﬂﬁrmmﬂuwsﬁmimp!mmﬁ
into useful action. If coping is successful, we call it adaptation or adjustment of purposed
action to the limited choice an environment offers and there are possible aftereffects and/or
cumulative effects as a result, for example, higher sclf-esteem, skill development and others.
ﬁrepw:edpmmafmmsﬁﬂmpingmththcmsimaﬂms by choosing the same
behavioral mode can lead to an adaptation of environmental perception via the feedback-loop

and consequently to homeostasis.

An unsuccessful coping will lead to continued arousal and/or stress and/or intensified stress,
againwﬁhpmsibhaﬂmcﬁaﬁsmﬁformmﬂaﬁmmmmm,m
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helplessness or performance deficits. The feed-back-loop will also lead to a changed
environmental perception until adaptation or adjustment is achieved and eventually
homeostasis. However, if the adapted environmental perception continues to result in
unsuccessful attempts at coping, a person will completely screen out information related to
the unsolved sitvation during the pre-cognitive stage of perception. Figure AlS gives a
graphic presentation of the feedback-loops. The action resulting from environmental
perception leaves an emotional reaction with that person, which can be satisfying or
dissatisfying and any feeling in-between those two options. Through acting it out, the chosen
behavior within the environment then becomes part of the environment a person perceives.
The feedback-loops that are thus established can be described as learning or experience. By
changing the variables of the pre-cognitive stage, experience automatically influences future
conditions of environmental perception.

Cognitive maps

When people are asked to draw a map of the same area they use frequently, the result will be
as many different maps as there are participants. These differences can be explained in sum
by the theories, concepts and principles we have introduced above. However, all the produced
maps will show similarities. It seems that people tend to use certain types of land-marks or
other physical peculiarities of their environment for their personal orientation, meaning that
each individual will draw a mental, cognitive map with which to navigate and move through
an environment it has perceived and cognized (wayfinding). The process from which such a
map evolves is called

spatial cognition (Figure COGNITIVE INPUTS . COGNITIVE MAP
A17) and it links the Instructions : Place Associations
fields of environmental Printed Maps Relationships
psychology and land-use Cognitive Maps Travel Plans
planning'®.

The cognitive maps that
we make are the basis

for our decision on the ENVIRONMENTAL CHARACTER
type of action that we Legibility |

ACTION PLAN

take in a physical Proximity
environment, as they are
a mental representation
or image of how we
perceive and judge the
concerned environment.  Figurel A17: The process of spatial cognition that results in the
They consist of our mental drawing of a cognitive map.

personal environmental

perception (cognitive inputs) based on emotions and affordances, as well as learned
information not originating within ourselves and the physical character of the environment,
which is its proximity and legibility. Proximity concerns the position and location of an
individual within the environment where he will act out his chosen behavioral mode.
Legibility reflects the degree to which an environment is easily learned and remembered.
Four characteristics of the environment are considered important for creating a cognitive map:

166 see

s  chapter 3 of. “Environmental psychology”, Fourth edition reader edited by Paul A. Bell, Thomas C. Greene, Jeffrey D.
Fisher and Andrew Baum. Harcourt Brace College Publishers, 1996

e chapter §, “Visual Form”, of: “Site Planning”. Kevin Lynch, MLL.T. Press, 1969

¢«  “AnImage of the City”. Kevin Lynch, M.LT. Press, 1962
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NODE |  PATH ' ‘>

Figure A18: A diagram illustrating all five of the
major elements in cognitive mapping

Differentiation, which is the degree to which an environment looks the same or is
distinctive, '

The degree of visual access, which is the extent to which different parts of a setting
can be seen from other vantage points,

Complexity of the spatial lay out, which refers to the amount and difficulty of
information that must be processed in order to move around in an environment, and
Transition, which is the area that has to be traversed in order to get from the access
road to the actual destination.

The cognitive inputs combined with the physical character of the environment and the
planned action are the basis on which we draw the cognitive map. Once we have stored it in
our memory, we recall this information every time we wish to implement a certain behavior
within that area and then base our planning on it. Figure A19 (next page) tries to give a
graphic approximation of the role cognitive maps play in a behavioral process. Details of that
process will vary from person to person.

According to Kevin Lynch all cognitive maps share five characteristics, which are defined as:

Paths, which are the shared travel corridors identified in a cognitive map, such as
streets, walkways, or river ways.

Edges, which are elements in the cognitive maps that limit or divide features, such as
paths or districts; edges may be elements such as walls, rail yards, or water features.
Districts, which are large geo-graphical areas that are identified in the cognitive map;
typically, the places within a district have a common character and often are given
names, such as the library, Tha Pae, or Chinatown.

Nodes, which are points in the cognitive map where behavior is concentrated, such as
a place where major paths cross one another or intersect a landmark.

Landmarks, which are structures or geographical entities that are distinctive;
landmarks are usually visible from some distance, and include features such as tall
buildings or monuments.
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A11. Land-use and site planning'®’
The location of activities

The location of activities is a conceptual step in land-use planning once the site and its
purpose are established, as is the case with the study site and it allows us to build a land-use
diagram of a considered ground area. The diagram should consider:

s Classes of activity, which is the site represented in fypes of activity according to
area.
Linkages between the areas.
The density, not in population, but in designated purpose of the site.
Land-use pattern, which is the site divided into repetitive units.
Pattern and objectives, which concerns the underlying objectives that should be
achieved by the lay out of a site, for example, here, that parking sites are also
always part of the transition area.
The locating of activities in a ground area gives us clues as to the overall success of the site
design in achieving its purpose. For example, areas that show additional features originally
not included in the design, for example a trampled path, have not sufficiently considered
transition or travel in its lay out.

Systems of circulation

Systems of circulation regard the
established pattern of linkage
between single locales at a site and
combine them in a pattern that is
used to direct movement. Two
preliminary aspects are considered

before the system is described: @
s Access, and

s Rights-of-way ¥
Access simply defines how a .

system of circulation can be entered s (O

and exited. It is the prerequisite of ‘% I

usefulness of any block of space. }.« J

Rights of way determine the rules

that a system of circulation follows.

If for example the entrance and exit

to a parking area features two street Top, figure A19b:

bumpers with a pedestrian crosswalk Examples of linear
systems and

in between, a clear preference for a
specific mode of transportation is
established. Once those two factors
are analyzed, it is possible to
describe and classify the existing Top,

improved circular
form of linear
system.

Left, figure A19¢:

= B

: : Figure A19a: Examples of radial
design according to Examples of grid systems
systems

167 Sources see:
s  Kevin Lynch, “Image of the city”, 1960, Cambridge, MA: M.LT. Press. And “Site Planning”, 1969, MA: MLLT. Press.
¢ David Engwicht, “towards an Eco-City”, 1992, published by Envirobook, NY,

. “Manag_ing Cities. The new urban context”, Urban management reader edited by Patsy Healy, Stuart Cameron, Simin
Davoudi, Stephen Graham and Ali Madani Pour. Published by John Wiley and Sons Ltd., 1995.



226

The pattern of channels that a system of organization offers. There are three basic types,
which are:
e The grid pattern
o The radial system, and
¢ The linear system

Grids in general are useful where flows are shifiing and broadly distributed. Creating a one-
way system can enhance their function, The radial system is particularly appropriate where
flows have a common origin, interchange or destination. This system is useful when flows
are to be directed between two points, rather than to or from a single point. The line or lines
can be closed to form a circular system, which accorditig to site purpose can improve
usefulness.

The second classification concerns alignment and refers to the manner in which channels are
laid out within their environment and the site itself.

The third component is called the grain. It describes whether channels are separated according
to type of vehicle or mode of transportation. It increases efficiency by allowing a design more
specific to purpose. However, the efficiency is sometimes offset by 2 loss in flexibility.

With a system of circulation that employs grain in its design, a fourth factor, the interchange,
becomes significant. Interchange occurs when transportation specific channels cross. For
example in most areas pedestrians are provided with their own channels. Whenever they cross
with channels of other modes of transportation, a right-of-way conflict occurs.

" The last factor is the capacity of the existing system of circulation and describes the combined
effects of channels, alignment, grain and interchange that are employed.

Visual form

The lay out of a site will convey clarity or ambiguity, meaning or senselessness, stimulus or
monotony, pleasure or disgust. To achieve positive visual sensation for the user of a site, we
need to create a landscape, which is an area, where all parts work together and are visually
coherent with its purpose. The entering of a site is always a spatial experience, where
information is normally much more distributed horizontally than vertically. To keep the
information easily accessible for a user, it is necessary to keep the line of sight unobstructed
to those components of a site hat are able to convey the designated meaning to the beholder.
We thus need to create a simple, readable and well-proportioned space.

Spatial dimensions are judged by the eye and light, color, texture and detail play an important
part in the meaning that an environment carries for people. The human eye is limited to a
certain angle of clear vision and the rapidity of scanning. The environmental load must
therefore consider those limitations. Spaces also convey meaning by the way they are entered
or exited and adjacent spaces that relate to them. There are 6 components that incorporate
those characteristics of vision into a site:

Ground form -

Any form of a ground area carries a message to the beholder: round, square oval rectangle etc.
The first clue to the purpose of the considered site with an efficient design is given by its
basic form, where all objects within should be coherent to it in their arrangement and relation
to each other. Clearly defined borders establish ground form.

Ground texture
The ground texture is a visual clue that unifies a ground form within its borders and is often
associated with the related function of the site. A texture not in accordance with the purposed
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function is confusing. Randomly changing ground texture within the same ground form may
indicate different and conflicting purposes within the enclosed area.

Site materials _
Materials used in the construction of a site convey meaning and stimulate an emotional
response.

Plants
Living plant materials can balance effects created by site materials due to necessity and be
employed to mark clear borders of a ground form.

Detail

The detail of a site is not only an issue of ‘“decoration”. The way arrows are laid out on the
pavement or signs are erected, will greatly enhance the meaning a ground area conveys to the
user and allows him to understand the purpose of a site more easily. Meaningful detail not
only creates a pleasant emotional response, but also contributes to an affordance that an
environment offers and make it easier for people to understand a site being part of a whole, a
system.

Sequence and viewpoint

A landscape must be introduced to the eye in a logical sequence of visual events to be easily
understood and generate a desired response in the user. By leading people to selected
viewpoints via channels, the effect of sequence can be enhanced, the environmental load
restricted or increased and the lay out of a site made clear instantly.

The design of streets and ways

The design of streets and ways, here, refers to the way access and exit roads to parking areas

are laid out. There are a few basic rules to obey in order to keep a site design at efficiency in

all respects. Channels

Should convey their function by their dimension;

Must be clearly separated in their design from areas with other functions;

Offer a clear line of sight while being used;

Not enter other channels with an off-set of more than 20 degrees to the perpendicular;

Neighboring channel intersections must be separated from each other sufficiently to
allow exiting and entering traffic without disturbing passing traffic flow more than
necessary,

¢ The maximum distance between access road and destination building should not be

more than 50 meters (transition area).

“The Commons'*”

The term “The Commons™ describes all physical aspects of an environment that are not
owned by a person or any organizational body and, here, areas which have no direct function
in the established transportation infrastructure. For example, the greenery surrounding a
parking site that is not part of its design would be considered a commons. Besides having an
ecological function, it is basically free space that can be utilized according ad hoc decisions
and improvised behavior. Due to the encroaching of parking activities into the commons’
space, its total area at campus gets smaller over time. It is this fact in combination with an
increasing number of vehicles, which creates the visual disturbance at campus that results in a
loss of overall atmosphere. By integrating this area into the transportation infrastructure, a
function can be established for the user at campus; for example, through integrating it into the

¥8 Hardin Garret: “The Tragedy of The Commeons”, Science, vol. 162, 1243-48
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transition area by means of constructing walkways that connect the different parking locations
and buildings. This approach towards the utilization of the commons is called a loop. It helps

to create a pleasant transportation infrastructure,

encourages the user to see all the different parking locations as a network,

to understand the overall parking site lay out as part of a planned system,

puts less stress on the actual parking site chosen, but more on the act of transition
from lot to destination building, and

Tt can afford a new means of transportation, which is walking instead of riding a
vehicle to change locations and thus having to find a new parking lot.

Integrating the commons into the transportation infrastructure allows us to increase the
parking site design’s efficiency by decreasing the need for vehicle movement. It should
therefore be considered an integrated part of parking site and system planning.
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A12, Literature regarding tools of PPP and UPP

Activity-Based Costing: Making it Work for Small and Mid-Sized Companies by

Douglas T. Hicks (Hardcover - January 1999)

Activity-Based Cost Management Making It Work : A Manager's

Guide to Implementing and Sustaining an Effective ABC System by Gary Cokins
(Hardcover -

April 1996)

Productivity Measures for Selected Industries and Government Services, July 1996
(Serial) (Paperback - September 1996)

The Politics of Usability : A Practical Guide to Designing Usable Systems in Industry
(Practitioner Series (Springer-Verlag).) by Lesley Trenner(Editor), Joanna Bawa
(Editor). Paperback (June 1998)

The 5 Pillars of Tqm : How to Make Total Quality Management Workfor You by Bill
Creech (Paperback - December 1995)

101 Good Ideas: How to Improve Just About Any Process by Karen
Bemowski(Editor), Brad Stratton (Editor) (Paperback - February 1999)

Principles of Quality Costs : Principles, Implementation, and Use byJack
Campanella(Editor) (Hardcover - February 2000)

The 58's : Five Keys to a Total Quality Environment by Takashi Osada, Asian
Productivity Organization, 1991

Business Process Re-Engineering : Myth & Realityby Colin Coulson-Thomas.
Hardcover (March 1997) _

Business Process Re-engineering: A Management Handbook; 2™ Ed. by Landon C. G.
Miller. Paperback

Business Process Re-Engineering: Information Systems Opportunities and Challenges
by Bernard C. Glasson, B. Alan Underwood. Paperback (September 1994)

Essence of Business Process Re-Engineering, The. by Joe Peppard, et al. Textbook
Binding

Learning in Action: A Guide to Putting the Learning Organization to Work by David
A. Garvin(Hardcover - April 2000)

The Fifth Discipline : The Art and Practice of the Learning Organization by Peter M.
Senge(Paperback - October 1994)

Scenario Planning : Managing for the Future by Gill Ringland, et al (Hardcover )

Environmental Life-Cycle Assessment by Mary Ann Curran (Hardcover )
Streamlined Life-Cycle Assessment by Thomas E. Graedel (Textbook Binding )

Ecological Design Handbook : Sustainable Strategies for Architecture, Landscape
Architecture, Interior Design, and Planning by Fred Stitt(Editor). Hardcover
Environmental Design : An Introduction for Architects and Engineers by Randall
Thomas(Editor). Paperback (April 1999)

The Green Imperative : Natural Design for the Real World by Victor Papanek.
Paperback (October 1995}
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Stewardship : Choosing Service over Self-Interest by Peter Block (Paperback - April
1996)

High Technology Park : A Guidebook for Design and Assessment by Naim H.
Afgan(Editor)(Hardcover - November 1990)
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