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ABSTRACT 
 
The objective of this study is to show possibilities and restrictions of the Polluter Pays 
Principle (PPP) applied in transportation management at Chiang Mai University Campus. 
Conditions of the physical, organizational and psychological environments are assessed and 
analyzed in order to develop a transportation management concept based on the principles of 
economic internalization and an implementation frame in the form of a pilot project. 
 
The study groups consisted of: 
⇒ Students,  
⇒ Teachers, 
⇒ Administrators, 
University employees and research assistants, and 
Private employees at university. 
 
The employed method of study included quantitative and qualitative data, which was acquired 
by means of: 

• Document research and technical based assessment (TEA), 
• Questionnaires (97.5% and 95% confidence level with a statistical accuracy of + .05), 
• Semi Structured Interviews (SSI), 
• Ordinary interviews, and 
• Observer based assessment (OBEA) 
• Quantitative data was analyzed through establishing the mean percent distribution, 

and qualitative data through triangulation and case triangulation. 
 
The result of this study concerning part of the upper campus of Chiang Mai University is as 
follows: 
 
There is a range of possibilities for PPP implementation in traffic management at Chiang Mai 
University Campus. All three concerned environments currently offer good to excellent 
conditions for introducing standards to achieve economic internalization for traffic: 
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The physical environment allows the introduction of a silent zone and the creation of 
additional green space, thus realizing ecological principles inherent in PPP concepts. 
The organizational environment offers sufficient flexibility legally and structurally to adapt to 
a new system of management based on PPP. 
The psychological or attitudinal environment shows a majority of 78.07% of users in favor of 
establishing traffic management objectives based on PPP at campus and 89.57% of users in 
favor of introducing management guiding principles developed from PPP. 
 
Restrictions and limitations of PPP implementation at campus could be observed for: 

• The organizational environment in regard to personal transportation management 
established by users, 

• Existing socio-economic conditions of the user groups, and  
• To some extend, the psychological (or attitudinal) environment in regard to conflicts 

of interest between different user groups. 
 
A transportation management system developed from the data assessment and analysis and 
subsequently proposed to user groups in a feedback questionnaire during the study has found: 
Overwhelming support in regard to practicing People Participation in traffic management at 
the study site, with 95.99% of users in favor of the concept.  
Large support in regard to various measures proposed for traffic management of the physical 
environment, with majorities ranging anywhere between 79.79% for the highest rate of 
approval and 61.67% for the lowest rate of approval. 
A variety of reactions to a number of proposed organizational changes in traffic management, 
ranging anywhere between the overwhelming approval of 91.9% and the rejection of a 
proposed change by 53.74% of users. 
 
The implementation frame and standards proposed for the pilot project could successfully 
unify specific conditions of the three traffic environments with PPP methods and principles 
under consideration of user needs. These were expressed in the subsequently developed and 
applied objectives and guidelines for traffic management at campus, which are: 
 
(Objectives) 

• Provide an increase in human space over traffic space. 
• Provide a traffic environment that has less air-, noise-, and visual pollution. 
• Decrease the number of vehicles at campus. 
• Promote walking as the general form of short distance commuting. 
• Implement PPP/UPP. 

 
(Guidelines) 

• Unless it creates direct contradiction to or conflicts with the underlying objectives, 
always put the user convenience within the traffic environment first. 

• Traffic measures should consider all user groups equally. 
• Traffic measures should give all user groups sufficient time to prepare for their 

impact. 
• Utilize people participation as much as possible. 
• Traffic measures should always have an educational effect. 
• Always promote the environmentally more efficient form of transportation. 

 
To successfully mitigate traffic problems at Chiang Mai University based on PPP, more 
cooperation between the user groups, an open dialogue concerning differences in traffic 
perception and strong democratic leadership in combination with traffic PR activities by the 
university administration are needed. 
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บทคัดยอ 
 

  การศึกษานี้มีวัตถุประสงคที่สําคัญคือ  หาความเปนไปไดและขอจํากัดของการนําหลักการ
ผูสรางมลพิษเปนผูจาย  (PPP)     มาประยุกตใชในการจัดการจราจรภายในมหาวิทยาลัยเชียงใหม  ปจจัย  3  
ประการคือ  กายภาพ  องคกร  และจิตวิทยาถูกนํามาวิเคราะหและประเมินเพื่อเสนอรูปแบบของการจัดการใน
ลักษณะของโครงการนํารอง 
  ประชากรผูใหขอมูลสําหรับการศึกษาประกอบดวยบุคคล 5 กลุม  คือ  นักศึกษา  คณาจารย  
ผูบริหาร  บุคลากรสายสนับสนุน  และพนักงานหรือลูกจางเอกชนที่เขามารับงานในมหาวิทยาลัย  ขอมูลที่
รวบรวมดวยวิธีการใชแบบสอบถาม          การสัมภาษณและการสังเกตถูกนํามาวิเคราะหดวยสถิติพรรณนา  
ผลของการศึกษาสามารถสรุปไดดังนี้ 
 
  1.  มีความเปนไปไดคอนขางสูงมากในการนําหลักการ  PPP  มาใชในการจัดการจราจรใน
มหาวิทยาลัยเชียงใหม 

• ปจจัยทางกายภาพ  สนับสนุนการจัดใหมีพื้นที่สงบ (Silent zone) และพื้นที่สีเขียว 
(Green space)  ซึ่งเปนไปตามหลักการ  PPP 

• ปจจัยดานองคกร  กฏระเบียบ  และโครงสรางการบริหารมีความยืดหยุนพอที่จะนํา
หลักการ  PPP มาใช 

• ปจจัยทางดานจิตวิทยา  พบวากวา  3  ใน  4  ของกลุมเปาหมายที่ทําการศึกษาเห็นดวย
กับการนําหลักการ  PPP  มาใชในการจัดการการจราจรในมหาวิทยาลัยเชียงใหม 
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2. ระบบของการจัดการการจราจรในมหาวิทยาลัย     ตามความเห็นของประชากรกลุม 

เปาหมายควร  :  
• ใหบุคลากรในมหาวิทยาลัยมีสวนรวมในการจัดการ 
• ควรมีมาตรการในการใชพื้นที่เพื่อประโยชนในการจัดการการจราจร 
• ควรจะไดมีการปรับเปลี่ยนรูปแบบของหนวยงานจัดระบบการจราจรในมหาวิทยาลัย 
 
3. กรอบการดําเนินการตามหลักการ  PPP  ที่กลุมประชากรเปาหมายใหขอเสนอเพิ่ม 

เติมมีดังนี้  : 
• วัตถุประสงค 

- จัดพื้นที่สําหรับคน (Human space)  ใหมากกวาพื้นที่จราจร (Traffic space) 
-  จัดการจราจรที่มีผลกระทบตออากาศ  เสียง  และทัศนอุดจาดใหนอยที่สุด 
- ลดจํานวนยานพาหนะในบริเวณมหาวิทยาลัย 
- สงเสริมสนับสนุนการเดินเทาเมื่อตองมีการเดินทางในระยะสั้นๆ 
- ใชัหลักการ  PPP และ  UPP  (ผูใชเปนผูรับผิดชอบ : User Pays Principle) 

• แนวปฏิบัติ 
- แมจะมีขอจํากัดหรือขอโตแยงใด ๆ               เกิดขึ้นก็ตามการจัดการการจราจรใน 

มหาวิทยาลัยตองคํานึงถึงความสะดวกสบายของผูใชกอน 
- มาตรการจัดการตองพิจารณาผูใชทุกกลุมอยางเทาเทียมกัน 
- มาตรการจัดการตองใหเวลาแกผูใชสําหรับเตรียมตัวรับผลกระทบที่อาจเกิดขึ้น 
- เปดโอกาสใหประชาชนเขามีสวนรวมมากที่สุด 
- เลือกวิธีการขนสงที่มีผลกระทบตอส่ิงแวดลอมนอยที่สุด 
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1. Assign responsibility to an “owner” with direct control over a consumption 

activity. 
2. Reward the owner for increase in efficiency (consumption per unit of 

service or function), and penalize for reductions. Rewards may include 
compensation, recognition or other tangibles and intangibles. 

3. Empower the owner to decide whether and how consumption is to be 
changed. 

4. Allow the owner to freely reduce or increase consumption, while continuing 
to provide the functions that the consumption is intended to serve.  
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Chapter 1: Introduction 
 
1.1  Rationale 
 
While everyone is using the resource land and the infrastructure of CMU campus, costs to 
maintain and expand the existing transportation environment have been and are provided by 
the university administration and the central government. As of yet, no special user-fees for 
the provided infrastructure have been introduced. This system of outside financing might 
become a pressing problem in the future as the drive to privatize state-institutions in Thailand 
is currently very strong and the year 2003 has been set as the dead-line for the possible release 
of Thailand’s universities into managerial and administrative freedom. This new type of free 
and privatized university brings on new responsibilities for management and consumers, one 
of them being the independent generation of funds to maintain the university. But, when 
financial pressure on the university administration is increased, how then can additional funds 
be raised to repair, maintain and improve the environment at campus? The answer to this 
question could be the Polluter Pays Principle1. 
 
The possible future challenge of independent financing to the university is simultaneously a 
unique opportunity to extend the dictum of ecological efficiency in PPP to the management of 
transportation and reward the user with an improved environment and more human space at 
campus, because Chiang Mai University is facing a crisis of a special kind: the campus is 
losing its atmosphere of quiet and learning rapidly.   
 
Everyday experience shows the campus area overcrowded with vehicles of all types.  This is 
not just a problem concerning the ecology; a degraded environment adversely affects 
concentration, intellectual output and fun during activities2. Noise and air-pollution at campus 
have reached a level where the atmosphere is most of the time compromised.  In the past, 
some faculties have taken measures to solve this problem.  Through the means of 
demonstrations on campus they have successfully stopped through-traffic on their premises3. 
On weekends one can experience the campus differently; with little traffic about, its 
recreational potential becomes visible.  This potential is never realized during the “learning-
week”, when it would benefit the university most. Instead, construction of new buildings, 
drawing scores of ever more commuters and their vehicles, continues on many parts of the 
campus, while traffic is flowing through areas reserved for studying without any restriction. 
Vehicles are parked almost everywhere without restraint or consideration to the environment 
and the people in it. Motorized transport rules commuter movement at university campus. 
Throughout, the traffic infrastructure and architecture do not encourage walking or cycling as 
a means of transportation. However, alternatives in non-motorized transportation and 
commuting depend on an infrastructure of their own in order to be feasible and accepted by 
the public. Alternatives may include walkways, bicycle lanes, benches and salas (ศาลา), or may 
be even specific areas with traffic restrictions.  To maintain such structures in accordance 
with their function and keeping them at a certain standard, a management concept and budget 
have to be provided.  The economic internalization of traffic through the implementation of 
PPP standards can achieve both: 
  
PPP4 re-defines ownership as identical with consumption, e.g. making people responsible for 
what they consume (“responsibility through ownership”).  “The Commons”5,6, resources and 

                                                           
1 The Polluter Pays Principle in this study will be referred to as PPP. 
2 “…Some tasks can be easily disrupted by almost any noise. Tasks that require focused attention, memorization, simultaneous  
  attention to several different things, or maintaining vigilance are the most easily affected…” McAndrew, Francis T.,  
  Environmental Psychology, Wadsworth, 1993, pages 67-68 
3 At the premises of the science faculty. 
4 Further on the study will include this new definition by referring to PPP as PPP/UPP 
5 Also: Common Property Resource. Resource that people are normally free to use due to lack of ownership of resource. For   
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commodities that are generally considered free, are brought back into the economic sphere, by 
internalizing so-called external costs. It is an instrument to introduce ecological sustainability 
to resource management practices through pollution prevention7. In 1992, in Thailand the 
Pollution Control Department8 of the Royal Thai Government was invested. In accordance 
with study relevant principles of this department9 and based on definitions introduced by its 
administrative guidelines, PPP is also a suitable tool for traffic management.  Responsibility 
for consumption (--ownership--) is assigned to the entity most directly responsible for 
generating it, so that any increase in consumption leads to higher costs and any decrease in 
consumption to lower costs for that entity. PPP’s final aim is to maintain the environment 
through achieving the integration of environment and economics.  
 
In a study10 the Japanese government has assessed solutions concerning environmental 
problems based on PPP and its impact on the economy. It recommends the implementation of 
PPP and comes to the following conclusion regarding its effects on human societies:  
“The environment and the economy are fundamentally inseparable elements. The 
environment supports human life. Human activity involves creating and providing the 
resources necessary for economic activities in order to support human life and at the same 
time deals with the waste produced through human activities. However, there are limits to the 
capacity and capabilities of such an environment. Economic activity beyond these limits is 
not sustainable. Conserving the environment, indeed, sustains economic activities that 
improve the life of people. In order for mankind to maintain a sustainable economic society, it 
is necessary to incorporate consideration for environmental conservation into the current 
socioeconomic system, in other words, seek measures to integrate the environment and 
economy. [...] In order to solve this problem, we must reconsider the view that the 
environment is a “free good” that can be used indefinitely. Rather we must see the 
environment as finite, precious and common goods extending beyond generations, which 
must be returned to future generations for their enjoyment, as previous generations have done 
for us. In order to enjoy the blessings of a sustainable environment, we must embrace the 
concept of reasonably paying for the burden to conserve the environment, in other words the 
necessary price to use the earth. It is also necessary to formulate [...] policies that will enable 
people to see the obscured impact on the earth from economic activities conducted within a 
finite environment, and also enable people to reflect on economic [and consumption] 
activities. [...] Through endeavors to integrate the environment and economy, it is necessary 
in the long term to transform the socio-economic system into a sustainable one. To attain this 
goal, the constituents of the economic society must also carry the burden. However, this 
burden should be shared fairly, and economic instruments should be used to realize more 
efficient transformation of the entire society. It is also necessary to take into consideration 
that no geographical area, social strata, or public sector should be made to take on extra 
burden in the process of implementing this change. It is also important to ensure that there 
will be no major impact or confusion in the short term. As society learns to understand and 
cooperate along these lines, in the long term it will be possible to realize a sustainable society 
with economic activities of high quality through integrating consideration for the environment 
into [human] activities.”  
 
 
1.2 Objectives 
 

                                                                                                                                                                      
  example: clean air, fish in international zone of the oceans etc. 
6 See also: Hardin Garret: “The Tragedy of The Commons”, Science, vol. 162, 1243-48 
7 G. Tyler Miller, “Environmental Science”, 6th edition, 1997, Wadsworth Publishing Com., chapter 7. 
8 Established on June the 4th, 1992 under the Royal Decree on the Organizational Division of Pollution Control Department,  
  Ministry of Science, Technology and Environment. 
9 Relevant are here: Polluter Pays Principle, Strict Liability Principle, Pollution Control Area Principle. 
10 Environment agency, Government of Japan: ‘Regarding the utilization of economic instruments such as taxation and charges  
    in environmental politics.’ June 1996, Research Panel on Economic Instruments.  
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1. Show possibilities and restrictions of the Polluter Pays Principle (PPP) applied in the 
transportation management at Chiang Mai University Campus. 

2. Suggest a scheme for a pilot project to mitigate the traffic problem at Chiang Mai 
University Campus considering geographic, social and economic/administrative 
factors. 

3. Study opinions of concerned groups at the target area regarding the concept and 
possible implementation of the proposed pilot project. 

 
1.3 Expected Results 
 
1. An assessment of the current traffic infrastructure. 
2. A PPP implementation concept in regard to traffic management. 
3. A pilot project with a step-by-step implementation framework. 
 
1.4 Study-Related Assumptions 
 
Regarding the Polluter Pays Principle 
 
• The introduction of the Polluter Pays Principle can generate funds to implement a policy 

change regarding transportation management at the campus. 
• The introduction of the Polluter Pays Principle can generate awareness and behavioral 

change in the use of the resource land. 
• The introduction of the Polluter Pays Principle can mitigate the traffic problem at 

university campus. 
• This study is likely to encounter some critical reactions toward the Polluter Pays Principle 

and it is assumed that it can benefit from such criticism by strategically incorporating 
these voices into the study implementation. 

 
Regarding Environmental Perception and Behavior

 
• The provision of convenient alternatives to motorized transport motivates users to switch 

their mode of transportation.  
• The traffic problem at Chiang Mai University decreases concentration, intellectual output 

and fun during activities of all users of the campus. 
• The environmental degradation at the University campus has reached a degree where  

 It is perceived equally disturbing and distracting by a large majority of campus 
users; 

 There is willingness in different groups of interest to find a solution for the traffic  
problem at campus;  and 

 People will approve of and realize changes in university transportation as an 
attempt to improve traffic. 

• The study assumes that environmental awareness in consumers favors a shift away from 
excessive motorization towards environmentally friendly alternatives. 

 
Regarding Traffic
 
• This study assumes that parking is a form of traffic. This is often not realized, as the 

vehicles used are not moving. But parking is merely the last stage of a person’s travel 
activity and as such must be considered part of the commuting activity, as much as the 
approaching of a vehicle to leave the house or entering the streets to drive away. Traffic 
characteristics are based on the mode and chosen vehicle of transportation; and, like every 
physical object, an increase in vehicle number directly affects the environment in which it 
occurs. The following picture sequence shows how the zone of vehicle influence is 
spreading and as volume and speed of traffic increases, “human” territory is progressively 
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eroded. As parking is a form of traffic, it has effects similar to moving traffic in an 
environment that has to accommodate more and more space for vehicles. One can 
therefore apply the same mechanisms used for traffic infrastructure planning and traffic 
management for parking and follow the guidelines for site development and 
environmental perception in their general management approach. The major difference 
being expressed in the fact that parking is a stationary form of traffic. 

 
 
 
 

Figure 1: Traffic encroaching on 
human space. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• A change in management of and policies toward transportation at the campus can largely 

eliminate the traffic problems of the university. 
• An appropriate land-use and zoning concept can mitigate traffic problems by way of 

allowing attractive and environmentally friendly means of transportation. 
• Alterations to the transition area can reduce traffic by eliminating unnecessary vehicle 

movement. 
• The traffic problem at university is basically home made and due to problems in planning, 

budgeting and management of transportation.  
• The current land-use, zoning and architecture of parts of the university campus do not 

consider transition in its lay out and thus create unnecessary traffic.  
• In the past, policies in transportation management at campus have largely favored the 

motorized vehicle. 
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Chapter 2: Hypothesis and Conceptual Frame 
 
2.1 Hypothesis 

 
If the traffic problems at CMU in general and a traffic management deficit in particular are 
related to problems of inadequate traffic concepts, perception and funding, then proposed 
changes based on PPP should be effective in offering problem solutions. Public attitude 
towards a change in traffic management should then positively correspond and relate to 
variables introduced on the basis of economic internalization, environmental psychology and 
land-use planning. A pilot project can be developed together with the study groups and 
implemented in accordance with stakeholders’ needs and thus, represent a workable 
compromise. 
 
2.2 Null Hypothesis 
 
However, if a pilot project based on a stakeholder-compromise is not accepted, and this is not 
due to geo-physical or socio-economic restrictions, then, the frame and variables applied for 
outlining PPP in a traffic management context would fail to provide a valid basis for measure 
development. 
 
2.3 Second Null Hypothesis 
 
However, if a pilot project based on a stakeholder-compromise is not accepted, and this is not 
due to geo-physical or socio-economic restrictions, then, factors other than traffic concepts 
and perception, for example, social, cultural and political dominance of one or more groups, 
would be responsible for traffic problems at CMU. They would, thus, probably represent a 
case of ‘lack of political will’.  
 
2.4 Conceptual Frame 
 
As stated in the introduction,  in order to achieve proper implementation of PPP, standards 
and a detailed working concept have to be outlined. It is therefore necessary to define the 
basis from which the standards and concepts are developed. As both, traffic and PPP involve 
a wide range of human activities, these definitions have to be precise and at the same time 
leave enough room for interpretation to allow a development of tools, which reflect local 
conditions. This study approaches from a variety of angles in order to provide a conceptual 
frame, not only for the study itself, but also for measures and tools that might be developed in 
the future as a direct result. 
 
The problem at hand is one of environmental degradation and the solution suggested tries to 
introduce sustainability to human activity within that environment. After outlining PPP, the 
first angle, therefore, introduces definitions, which are the basis for economic internalization. 
They are derived from the concepts of11

 
1. Sustainability 
2. Development and sustainable development 

 
The two definitions are linked to the currently employed economic system without 
internalization and the cost it creates for the environment. This establishes the status quo from 
which PPP measures in general and in regard to transportation have to be developed. We then 
approach the definitions of 

                                                           
11 For a detailed introduction of the concepts, please appendixes, chapters A7 – A9. 
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3. Transportation and sustainable transportation 

 
The final step in introducing the first angle of the study is to describe  
 

4. Development, transportation and environment in human ecological systems 
 

Feed-back loop 

Main concept: PPP and UPP 
Aim: Utilization in traffic mitigation 
Method: Economic internalization 

Approach: 

Land-use re-design Management re-design 

Measures

Internal and external PPP/UPP 

Pilot project  

 Study implementation environments: 
• The physical environment 
• The psychological environment 
• The organizational environment 

Guiding definitions: 
• Sustainability 
• Development 
• Sustainable development 
• Transportation 
• Sustainable transportation 

Basic concepts and theories:
• Environmental psychology 
• Stimulus and response and the 

three factor theory of emotion 
• The concept of environmental load 
• Gestalt theory 
• The principles of environmental 

perception 
• Cognitive maps 
• Land-use and site planning 
• The location of activities 
• Systems of circulation 
• Visual form 
• The design of streets and ways 
• The Commons 

Selection of research variables 

Selection of proposed tools 

Pilot project development based on 
economic internalization 

Final pilot project proposal 

Figure 2: Flow-chart of the conceptual  
               frame of the study. 

This angle shows the similarities between a 
transportation infrastructure and the social or 
communication infrastructure. The ecological 
principle of efficiency is applied to describe an ideal 
human ecological system that would benefit PPP 
implementation most. 
One of the difficulties in PPP design is that a mixture 
of quantitative data and qualitative data has to be 

evaluated and combined in order to arrive at 
locally correct measures: In trying to create an 
ecologically sustainable environment, PPP also 
tries to implement a more livable environment 
for humans. It tries not only to achieve 
quantitative results that can be easily verified, 
but also an increase in quality, which is not 
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easily measured. This study therefore supports ambient standards, which allow the 
incorporation of human needs into the standard definition. To define a frame for those needs, 
we need to look at psychological factors within the created human environment.  
 
The aim of PPP and the related concept of UPP12 is to change consumption modes by 
employing economic internalization. Re-organizing the human environment, in which 
consumption takes place so that human behavior and decisions based on it become more 
efficient, can emphasize this change. To organize the environment in such a manner that 
‘people automatically do the ecologically right thing’, means that occurring social costs are 
kept low and thus help keeping PPP fees at a lower rate. A second angle employed in this 
study, therefore, concerns environmental psychology. As traffic and commuting are a form of 
human behavior in a given environment, some theories of psychology provide an important 
basis to understand how our surroundings can shape our behavior.  
They are13:  

• Stimulus & response and the three factor theory of  emotion. 
• The concept of environment load  
• Gestalt theory  
• The principles of environmental perception  
• Cognitive maps 

 
By correctly employing them, PPP standards, tools and measures can be designed more 
effectively. They therefore represent criteria that can be used to select proposed physical 
changes to the human environment considering their implementation, practicability and 
potential to increase the efficiency and effectiveness of a management system. 
 
A third angle employed by the study is based on the concepts and principles of land-use and 
site planning. Practical site design concepts, which result in layouts accepted by the user 
according to their designated purpose, are an additional tool to emphasize and encourage PPP 
implementation and keep cost for the user at a minimum. The variables addressed in the 
following concepts14 are linked with the first two angles introduced and are the basis to decide 
on the type of traffic management system to be implemented: 

• The location of activities 
• Systems of circulation 
• Visual form 
• The design of streets and ways 
• “The Commons” 

 
By using a three-fold approach to traffic management based on PPP, this study builds an 
implementation frame that can be constantly adapted to any changes in resource availability. 
The concepts used here address all three types of environment that define the space in which 
transportation and traffic take place: 
 
1. The physical environment, 
2. The psychological or attitudinal environment, and  
3. The organizational/economic environment. 
 
Data collected at the study site is analyzed through the method of case triangulation15. This 
tool in development work combines quantitative and qualitative data to arrive at a set of basic 
knowledge used quantitatively to provide a basis for standards, measures and tools developed 
to mitigate traffic problems at CMU.  
                                                           
12 UPP: User Pays Principle: a form of PPP that focuses more on consumption (see next chapter). 
13 For a detailed introduction of the concepts, please see appendix A10. 
14 For a detailed introduction of the concepts, please see appendix A11. 
15 Mikkelsen, B. (1997): Methods for Development Work and Research, Sage Publications India Pvt Ltd, 1995 
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PPP implementation will increase the economic burden of users in the short-term. In order to 
fine-tune proposed measures a feedback cycle with stakeholders is initiated based on 
principles of people participation (PP) and, via semi-structured interviews (SSI) with key 
informants, participatory rural appraisal (PRA)16. The developed pilot project is then re-
introduced for evaluation to the study groups. Their opinion will shape the final proposal of 
the pilot project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

                                                           
16 As the campus is located within an urban structure, but in itself represents a relatively closed unit, it might be appropriate to  
    call this method here PUA, e.g., Participatory Urban Appraisal. 
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Chapter 3: Related Theories, Concepts and Definitions 
 
3.1 The Polluter Pays Principle (PPP) and the User Pays Principle 
 
3.1.a Concept 
 

Early history 
 
The Polluter Pays Principle and its extension, the User Pays Principle17 are descendants of the 
Precautionary Principle, which evolved out of a German socio-legal tradition that is called 
“Vorsorgeprinzip”. It was first introduced into German politics during the period of 
democratic-socialist governments in the early 1930s. The main concept was that of “good 
household management” and was regarded as a constructive partnership between the 
individual, the economy and the state. Its aim was to manage change so as to improve the lot 
of both society and the natural world upon which it depended for survival, thus investing the 
Precautionary Principle with a managerial or programmable quality, a purposeful role in 
guiding future political and regulatory action. 
 
The “Vorsorgeprinzip” means more than the literal English translation of “foresight 
planning”: ‘...it absorbs notions of risk prevention, cost effectiveness but in a looser economic 
framework, ethical responsibilities towards maintaining the integrity of natural systems, and 
the fallibility of human understanding. The rights of nature means, in part, giving it room to 
accommodate to human interference [...e.g., the creation of the human environment...]. 
Precaution presumes that mistakes can be made. For the Germans, therefore, precaution is an 
interventionist measure. As such it is a justification of state involvement in the citizens’ 
everyday life to achieve good governance. Social planning in the economy, in technology, in 
morality and in social initiatives all can be justified by a loose and open-ended interpretation 
of precaution...’18. For the concept to be practical and successful, it has to be interpreted, 
defined and implemented in accordance with the local conditions and populace that are 
subject to management tools based on its principles.  
 
The definition of ownership and responsibility changes 
 
In the past one of the problems of implementing the Precautionary Principle, and later PPP 
and UPP, has been the liability for pollution from the use of what is called ‘The Commons’. 
These are all physical aspects of an environment and the resources it contains, which are not 
owned by a person or any organizational body. In human society, ownership is a concept that 
is preliminary to that of responsibility. As no one person owns ‘The Commons’, no one is 
responsible for its maintenance. Regarding pollution, under the old and in many countries still 
standard definition of ownership, the following rule applied: 
 
A person / body / economic agent is held responsible for pollution/pollutants that are either 
generated or deposited on property owned and remain there. Once the pollutants have left the 
property, which is the ownership, the responsibility ceases. 
 
During the industrialization over the last 150 years, this definition has been modified in 
various forms. In the late 19th century, an old English proverb stated that: “Where there is 
muck, there is a buck.” Meaning that where pollution occurs, there is human activity and 
industry and there are jobs available: During the early period of industrialization pollution 
was a way of life.  
 

                                                           
17 Both principles are referred to in this study as “PPP”, for the Polluter Principle, and “UPP”, for the User Pays Principle. 
18 Interpreting the precautionary principle, Earthscan publications Ltd. 1994 
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An increase in health consciousness brought about a slow change in attitude until the ‘London 
Smog’ in the 50s brought the first decisive legislation to slowly modify definitions of 
ownership and responsibility in order to clean the by then un-breathable London air, as 
provisions in common laws were not sufficient to define a party or parties that could be 
directly held responsible. Similar phenomenon in other industrialized countries started to 
occur frequently and the idea of the ‘Vorsorgeprinzip’ was revived and led to a new 
understanding of ownership and a new definition of responsibility, based on precaution: 
 
A person / body / economic agent is held responsible for actual and future pollution/pollutants 
that are either being generated or deposited on their property and either remain there or are 
leaving the property in any which way of dispersion. The polluter is also responsible for 
pollution that is either directly or indirectly generated in order to produce and provide 
resources or consumer items, as well as pollution generated during any form of consumption 
independent of location. Consumption equals ownership, which equals responsibility. 
 
From the 70s to the present 
 
Especially during the 70s and 80s in Europe, e.g., the OECD member countries, international 
guidelines for the local implementation of precaution were introduced, extending to six basic 
concepts: 
 
• Preventive anticipation 
• Safeguarding of ecological space or environmental room for maneuver 
• Proportionality of response 
• Duty of care and onus of proof on those who propose change 
• Promoting the cause of intrinsic natural rights 
• Paying for past ecological debt 
 
PPP evolved directly out of those concepts. While retaining the main characteristics of the 
precautionary principle, it focuses on ecological costs19 created by economic and human 
activities. Through the responsibility or financial liability of the polluter those costs are 
economically internalized.  
 
PPP was introduced into environmental politics as early as 1972 by the OECD-Council and 
here explicitly named as “Polluter Pays Principle”. The early definition was ‘…for allocating 
costs of pollution prevention and control measures to encourage rational use of scarce 
environmental resources…’. Since then the principle has changed into a general instrument to 
avoid excess (unnecessary) pollution by redefining the terms ownership and responsibility. It 
is not regarded a sole instrument for pollution prevention anymore, as the international 
environmental law lists the method of prevention as an independent principle. 
 
The Rio-Declaration20 (1992) finally addresses PPP under the paragraphs 13 and 16. By 
asking the participating states to establish clear responsibilities for environmental damage and 
pollution in paragraph 13, Rio refers to the essence of the principle “responsibility through 
ownership” without mentioning PPP explicitly. Paragraph 16 takes this approach onto an 
international level, by holding the polluter always responsible in principle, worldwide. While 
PPP focuses mainly on the economy and is an effort to internalize environmental costs into 
production or development activities, UPP considers pollution on a more general scale by 
defining, ecologically correct, any form of consumption as pollution. This enables 
governments and administrations to introduce precaution-related policies and measures to the 
final consumer of a product (and thus every citizen), widening the focus to more than the 
                                                           
19 also called social cost 
20 Rio Declaration on Environment and Development, http://www.gene.com ,  
    here under < /ae/AB/IE/Rio_Decleration_On_Environment.html > 
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production cycle itself. The term responsibility is directly linked to consumption and becomes 
more important than the term polluter or pollution. 
 
Also in 1992, the Paris conference of the OECD, under guidance of the environment 
directorate, issued an analysis and recommendations for the Polluter Pays Principle21. It re-
defines terms and introduces a few international guiding principles to be applied within the 
member states of the OECD and in accordance with associate partners, like for example the 
United States, Japan and Australia. Here, PPP is regarded as an economic principle for 
allocating the costs of pollution control and pollution prevention. It is therefore in economic 
terms addressed as ‘partial internalization of [environmental] costs’. Bridging PPP to UPP, 
the term residual pollution is introduced and defined as ‘pollution that occurs after all 
measures in regard to pollution ordered by the administration have been [applied] 
successfully’. Polluters are charged ‘pro rata’, which is for the part of the pollution for which 
they are directly responsible, for example through consumption of manufactured goods. 
Although the polluter pays, he is simply the first to pay and he may pass the cost on to the 
person/body who is actually liable22.  
 
Who is the polluter? 
 
According to the OECD recommendations, at a community level, any person who directly or 
indirectly causes deterioration of the environment, or establishes conditions leading to its 
deterioration, is considered the polluter. For example: under this definition, all parties, 
including the City administration, that were involved in building the Sky-train in Bangkok, 
would be responsible to ease air-pollution that accumulates under the over-head rails in 
Bangkok city streets. However, transportation is regarded as a form of environmental change 
that involves so many parties, that it is recommended ‘...to identify the polluter as the body / 
person / economic agent that pays a decisive role in the pollution’. This refers to the fact that 
pollution often occurs in the form of a pollution-chain and environment degradation has to be 
understood as a phenomenon where a multitude of factors are responsible for the pollution 
resulting from consumption activities. 
 
The environment directorate concludes that, ‘…The polluter Pays Principle started out as an 
economic principle and has recently become a legal one. It has not yet been codified, for its 
content has changed and will continue to do so. The predominant trend is to place further 
liability on the polluter and to alleviate the economic burden which pollution places on the 
authorities. The Polluter Pays Principle is not a principle of equity;  it is designed not to 
punish polluters but to set appropriate signals in place in the economic system so that 
environmental costs are incorporated in the decision making process and hence arrive at 
sustainable development that is environmentally friendly. The aim is to avoid wasting natural 
resources and to put an end to the cost free use of the environment23 as a receptacle for 
pollution. A degree of environmental pollution will certainly persist, and the consumer will 
bear the cost initially charged to the polluter. But use of the Polluter Pays Principle will 
secure economic efficiency and will reduce distortions in (...) trade and investment to a 
minimum’. 
 

                                                           
21 OECD / GD (92) 81, “The Polluter Pays Principle, OECD Analysis and Recommendations”, published by OECD,  
    Environment Directorate, Paris 1992 
22 For example, a given company might run on environmentally sound machinery, but it may use more resources than necessary  
    for packaging their products. The final consumer has no choice but to purchase the product with the resource wasted for   
    packaging. This increases the amount of household waste and, although the final consumer pays per volume of collected  
    household waste by the municipal waste collection, part of the cost can be recovered from the producer. In Europe,  
    supermarkets are required by law to offer waste bins for packaging material to their customers, who can, thus, leave packaging  
    material at the shop. The more material is collected, the higher the disposal costs for the supermarket, which will therefore  
    consider carefully what products are put on their shelves. (More examples of PPP or UPP implementation are discussed in the  
    next chapter.) 
23 See also: “The tragedy of the commons”, by Harding Garret. 
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Partial internalization of [environmental] costs 
 
Based on the ‘open market’ or ‘open system’ definition of economics we can describe three 
steps in the production process: 

1. The collection and distribution of natural resources from the natural environment. 
2. The processing of those resources into products for consumption. 
3. The releasing of wastes back into the environment under steps one and two. 

The releasing of waste is a natural process (see also appendix A7: sustainability) and has to 
occur. However, it can reach a critical extent when the amount of pollutants collected over 
time in an environment reaches a level dangerous to life forms. It is then called man-made 
pollution, or simply pollution. This phenomenon was first been considered by the economist 
Pigou24 a few decades ago and was described analytically as ‘externality’. Under the 
‘materials balance model’ or ‘the Pigouvian Taxation Theory’ economic theory tries to 
integrate costs for the environment resulting from pollution into material costs in order to 
achieve a self-regulating economic mechanism that establishes efficiency in resource 
consumption. This process is called ‘internalization’. 
 
 

 

Pr
ic

e 

   Units purchased   

Graph 1: Cost per consumed unit 
without economic internalization 

Without internalization applied, the more 
resources someone consumes the lower the 
price per unit of that resource, as is shown in 
the following graph. This system rewards 
extensive use of resources as it applies the 
principles of external economic systems, 
which are based on 
• the scarcity of goods,  
• supply, and  
• demand,  
without considering ‘The Commons’.  
 

 
The more electricity a company uses, or the more water an agricultural company consumes, 
the lower their pro-rata resource cost. The costs for the cleaning of polluted water are 
externalized, which means that they are not included in the overall cost of the resource water. 
Instead, managerial concepts are in place that charge consumers per volume of wastewater 
charged into the public drainage system. It duplicates the principle of externalization and 
charges the less per unit/volume of wastewater the more you release into the public system.  
 
Under the economic principle of internalization used in PPP and UPP, water consumed is 
water polluted. The more someone consumes the higher the output of pollutants into the 
environment. Due to the principle of direct liability, the cost for repairing the pollution 
damage increases with the amount. This is reflected in a surcharge put onto the price of, for 
example, water. Someone using little water creates minor pollution and thus the surcharge is 
low and vice versa. (See graph 2) 
 
 
 

                                                           
24 - คณิต  เศรษฐเสถียร. เศรษฐศาสตรส่ิงแวดลอม.เชียงใหม . 2526 

- ปรีชา  เปยมพงศสานต. นิเวศเศรษฐศาสตรและนิเวศวิทยาการเมือง. พิมพครั้งท่ี 1. โรงพิมพจุฬาลงกรณมหาวิทยาลัย. กรุงเทพ  
         ฯ.2541 

- เรืองเดช  ศรีวรรธนะ.เศรษฐศาสตรส่ิงแวดลอม หลัก ทฤษฎีและปญหาส่ิงแวดลอมไทย. กรุงเทพ. 2531 
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How can PPP and UPP secure economic efficiency on ecological terms? 
 
Economic efficiency can be defined by the economic concept of the free market itself. In 
economic theory all goods are scarce. This fact creates the demand/supply relationship 
between consumer and consumer goods, regulated through a price profile. If certain goods or 
resources for consumption are not scarce, the market will fail to establish a value or price for 
that item. The self-regulating mechanism of economics cannot take hold, as the consumption 
of such a good is not defined by capital expenditure. The scarcity of a good is linked to the 
total amount available in the natural and market environment and to ownership, which 
presents a limitation on the availability of certain resources or manufactured goods. Without 
ownership any consumer could walk into any store and take, for example, a car for free, even 
if that car were manufactured by using some scarce resources. The capital expenditure 
necessary to acquire that car would not reflect the availability of the good on the market, its 
scarcity. This is exactly how economic theory of the past treated resources of ‘The 
Commons’. No one considered the air that people breathe, the water that they consume or the 
environment they utilize as a commodity until the rapid increase in human population and 
resource consumption created the London smog in the 1950s. Then, for the first time there 
was an obvious environmental crisis that affected everyone with no one to blame but all 
consumers, equally. 
 
Internalization through PPP or UPP integrates the resources of ‘The Commons’ into the 
economic cycle. It reflects a truth that humans have not realized before, because there is so 

much of ‘The Commons’ 
about us: Everything and 
every single resource is 
scarce and limited, even 
air, independent of how 
limitless and abundant 
the resource seems 
initially.  
 
In combination with a 
new definition of 
ownership, and thus 
responsibility, PPP and 
UPP bring environmental 
resources under the self-
regulating mechanisms of 

the free market, where a maximum of capital gain is tried to be achieved through a minimum 
of capital expenditure. As less and efficient consumption of a resources is rewarded by less 
investment cost, internalization provides an incentive to save resources. Self-regulating 
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economic mechanisms that include ‘The Commons’ can govern the resource market, as is 
shown in the graph. 
 
The method 
 
As the aim of economic internalization, besides achieving economic efficiency, is to enable 
the free market to establish ownership for ‘The Commons’, environmental responsibility can 
be assigned (“Responsibility through ownership”). According to the PPP and UPP concept, 
consumption equals ownership and thus equals responsibility. The method applied therefore 
is very simple and direct: 
 
Assign responsibility for consumption -- ownership -- to the entity most directly responsible 
for it, so that any increase in consumption leads to higher costs and any decrease in 
consumption to lower costs for that person, body or organization. 
 
Advantages of PPP and UPP through implementing internalization 
 
Through applying this method, PPP and UPP 
⇒ 
⇒ 
⇒ 
⇒ 

⇒ 

Can create profit in form of taxation, fees etc. 
Can thus achieve funds for anti-pollution measures and can simultaneously be used as 
A tool to modify behavior and attitude. 
It can mediate between the industrial and private sector as every consumer of any 
resource is held equally responsible,  
Thus, making PPP not punitive. 

 
Four basic design criteria 
 
To provide optimum conditions for PPP and UPP methods to achieve economic efficiency, an 
‘AREA’ of implementation has to be defined, which centers on consumption, ownership and 
responsibility. There are four basic design criteria: 
5. Assign responsibility to an “owner” with direct control over a consumption activity. 

6. Reward the owner for increase in efficiency (consumption per unit of service or 
function), and penalize for reductions. Rewards may include compensation, recognition 
or other tangibles and intangibles. 

7. Empower the owner to decide whether and how consumption is to be changed. 

8. Allow the owner to freely reduce or increase consumption, while continuing to 
provide the functions that the consumption is intended to serve.  

 
Different managerial tools of PPP within organizations or bodies of consumption 
(internal tools): 
 
Based on those four design criteria, a range of tools of PPP and UPP can be devised. As PPP 
has been in use in industrialized countries in regard to industrial consumption, there already 
exist a variety of managerial approaches that are used within the management structure of 
industrial organizations or bodies. They are normally divided into three main categories, 
which each category having a set of independent tools that can be applied individually or in 
combination. These groups are: 
1. Accounting Practices 
2. Management Practices 
3. Environmental Management practices 
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The most commonly known industrial tools of PPP are25: 
 
1. For Accounting Practices 
♦ ABC = Activity-based Costing 
♦ Resource Productivity and Waste Intensity Measures 
♦ Least-Cost End-use Analysis 
♦ Life Cycle Analysis 
 
2. For Management Practices 
♦ SBM = Systems based Management 
♦ TQM = Total Quality Management 
♦ 5 S’s (the Ss are derived from the Japanese phrases Seiri, Seiton, Seiso, Seiketsu and 

Shitsuke; the English translation would be: Organization, Neatness, Cleaning, 
Standardization and Discipline) 

♦ BPR = Business Process Re-Engineering 
♦ Learning Organization 
♦ Scenario Planning 
 
3. For Environmental Management Practices 
♦ Industrial Metabolism/Material and Energy Flow Analysis 
♦ Dematerialization and Decarbonization 
♦ Life Cycle Planning, Design and Assessment 
♦ Design for the Environment 
♦ Product Stewardship/Extended Product Responsibility 
♦ Industrial Symbiosis/Eco-Industrial Parks 
 
Different tools of PPP outside of organizations or bodies of consumption (external tools):
 
PPP and UPP tools that are used outside of organizations or bodies of consumption normally 
are not managerial in character, for example fees and taxes for different forms of individual 
consumption and consumption that concerns a group of consumers with different 
stakeholders. While the managerial tools can be applied for the process of consumption itself 
in order to reduce internal costs, fee or taxation tools are applied in general and regarding a 
predefined topic or area where consumption takes place. External tools do not manage the 
consumption, but the resource demand on the market. Here, the actual form of concept 
implementation very much depends on local and / or regional circumstances. The reason is 
one major difference between managerial PPP and UPP tools and taxation tools: within a 
company PPP and UPP can always rely on an internal enforcement agency. As soon as more 
than one group of people is involved in the PPP and UPP measures, an external enforcement 
agency has to be established, ideally consisting of representatives of all stakeholders.  
 
If we consider, for instance, the considerable change in traffic management that would have 
to take place in order to reach a form of land-use at university as indicated by the 
questionnaire, the implementation of PPP would be an ideal instrument to generate revenues 
to finance changes. For example, consumer fees could be linked to type of vehicle and size of 
engine. Generated revenues can be used to create a campus that step by step leads away from 
development focusing on motor-driven vehicles and traffic to be replaced by development 
centering on the human being. However, in trying to create alternatives through the external 
tools of PPP and UPP, we should consider that not all stakeholders at CMU are equal in 
regard to interests, resources and liability. How, then, would an external enforcement agency 
be organized? 

                                                           
25 For more information see some reading recommendations in the appendix, A12. 
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How can external tools be implemented? 
 
As environment management measures based on taxation always depend on regulations, laws 
or standards and impact the economic situation of the stakeholders directly, they need to be 
worked out carefully and to be adapted to the local conditions. Only thus, is it possible to 
outline policies to curb and control pollution (consumption) and to contain environmental 
damage that are accepted successfully. For instance in traffic management, it is necessary to 
recognize economic circumstances in a given PPP and UPP implementation area and isolate 
specific factors and their relative importance that lead to pollution. Only by describing the 
relationship of those factors correctly is it possible to introduce alternatives that are workable 
in a local or regional context. If we use PPP to build alternatives in regard to transportation, it 
is therefore necessary to 
• Recognize local economic conditions; 
• Realize cultural specifics of the given target area; 
• Understand social and political opportunities and restrictions. 
 
Once those three factors have been established, as a next step a relationship-model can be 
built in order to understand dependencies between these outlining factors. There are two (and 
more) standard tools in helping to build a relationship-model of a given target area: 
• People (stakeholder) Participation 
• Participatory Rural Appraisal 
By including the target group into the process of recognizing local conditions, alternative and 
so far not or little used modes of behavior that are more environmentally friendly can be 
pinpointed and introduced with a higher probability of success. An implementation of PPP 
guidelines that respect local and social conditions as much as possible and introduces ambient 
standards26 is less likely to fall short of its objective than one that uses technological 
standards27 or benefit standards28. As the implementation of PPP and UPP measures and 
related standards take effect through an external enforcement agency, the level of social 
organization and administration becomes important.  
 
The implementation can also be greatly enhanced by focusing on practiced environmental and 
traffic behavior and knowledge building. This approach needs less of an external enforcement 
agency.  Defined by its goal or expected outcome, the procedure of the implementation itself, 
through the tools of PP and PRA, becomes a management tool.  Creating alternatives through 
knowledge building can happen on two basic levels 
• General knowledge building or general education;  and 
• Specific knowledge building or applied problem management. 
As knowledge is an important aspect of shaping attitudes and behavior of human beings, it is 
imperative to start environmental education on traffic related issues as early in the 
implementation process as possible.  Thus, an understanding of the relationship between 
humans and the environment while interacting with each other can be built. 

 
3.1.b PPP and UPP Related Examples of Implementation 
In this chapter we will introduce some measures utilized by other countries that demonstrate 
the variety of possible approaches in PPP and UPP implementation and their impact. Before a 
description of the measure itself, a short explanation is added on how the measures introduced 
link to the concept of PPP and UPP. 
 
Examples regarding traffic, here, infrastructure policy, planning and design29

 
                                                           
26 Standards based on necessity or definition, defined by goal. 
27 Standard based on technological possibilities. 
28 Standard based on a balance between cost and benefit. 
29 More examples of traffic related measures that can be applied in a PPP/UPP context, are given in the appendixes, chapter A2. 
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• UK National Cycling Strategy30 
Contrary to bicycles, cars, trucks and busses, and the petrol they depend on are subject to 
taxation in the United Kingdom. By encouraging bike-use through local infrastructure 
measures, the consumer is given a choice according to the PPP/UPP ’AREA’ design strategy 
as discussed in the previous chapter. With taxation for other forms of transportation already in 
place, this new bicycle policy has sufficient funds to draw from and it is vivid example of 
how PPP can be achieved by re-thinking and a change of perspective. 
 

“Britain’s first National Cycling Strategy (NCS) has been launched by the Secretary of 
Transport. The NCS […] marks a shift from words to action. Most significantly, targets 
have been set to double bike use by 2002 and quadruple it by 2012. The NCS focuses on 
the potential to transfer short trips from other modes of transport to bicycle. This focus is 
based on the fact that half of all trips are below 2 miles in length and 60% of car trips are 
less than 5 miles. Coupled with the fact that cycling in Europe is primarily a practical form 
of daily transport, the NCS focuses on ‘utility’ cycling and routes within urban areas.” 

 
• Bicycle Friendly Community31 
This is an example on how the acceptance of an alternative in transportation that is promoted 
based on PPP and UPP is dependent on consumer acceptance. Even though individuals 
through using bikes can achieve a financial gain, the implementation of the new policy very 
much depends on the last A of ‘AREA’. The owner only reduces (traffic) consumption, if the 
function of safety and practicability of motorized traffic can be continuously provided for 
other forms of transportation, as well. An extra incentive is offered here by recognizing and 
rewarding communities that meet bicycle related criteria in their transportation infrastructure. 

“"Bicycle Friendly Community" is a project of the League of American Bicyclists, the 
purpose is to increase awareness and acceptance of bicycling as a means of transport, 
recreation, and fitness, and to promote bicycle safety both on and off the road. The 
program achieves its purpose by:  
 

 Encouraging local governments to make a continuing commitment to 
developing and maintaining safe on and off street bicycling facilities.  

 Requiring communication between local government and the bicycling 
community on cycling related issues.  

 Promoting bicycling events and bicycle safety.  
 Recognizing communities meeting bicycling related criteria.”  

 
• Copenhagen Presents First Bicycle Balance Sheet32 

An example of a PPP managerial tool within an organization, here a city administration, to 
arrive at a better and internalized cost-estimate of the city infrastructure.  
 
“For years the concept of green accounting has been discussed and developed. Now 
Copenhagen pushes the concept further. The city - which is a member of both the "Cities 
for Cyclists"- and the "Car-Free Cities" clubs - has presented the world’s first bicycle 
balance sheet, the newspaper Berlingske Tidende reports. As all normal balance sheets - 
the bicycle balance sheet is to be presented once a year - with the clear aim of achieving 
better and better bottom lines. This first year, 63% of the cyclists found Copenhagen to be 
a good or fairly good city for cyclists, 54% are satisfied with the number of bicycle paths, 
but only 26% find the maintenance of the bike paths to be anywhere near good. A similar 
low number of cyclists find the snow clearing in winter-time satisfactory.”  

 

                                                           
30 For a synopsis of the policy write to: Cycle-Wise, Bicycle Assoc., Stanley House, Easton Road, Coventry, CV1 2FH, UK  
31 For the complete program description and qualification process contact:  LAB, 1612 K St NW #401, Washington DC 20006  
    USA. Email: bikeleague@aol.com  Internet: http://www.bikeleague.org 
32 Source: The Bicycle News Agency, Editor Ernst Poulsen 
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• Bike-Friendly Taxis33 
“Taxis in Copenhagen, Denmark, are required to carry bicycle racks.”  

 
An excellent example of AREA implementation. The taxi owner covers the cost for the rack 
installation. He helps to reduce pollution-creating traffic by giving commuters a choice to 
carry their bicycles along. Attracting a new group of customers rewards taxis: bike-riders. 
 
• Bike For A Better Community34 
An example of how PPP and UPP related measures can reduce social cost as a by-product. 
 

“An on-street bicycle lane project in San Diego is credited with reducing accidents and 
crime, and improving property values.  
During the 1988-89 school year, nine accidents involving [cars] (one fatal) were reported 
along the affected road. During the 1989-90 school year, after the improvements, just three 
non-fatal accidents were reported. Also, area residents have reported a decrease in daytime 
burglaries. A community leader attributes this to the fact that thieves are no longer able to 
park get-away cars on the street in front of the housing complex. The increase in property 
value is attributed to the improved appearance of the area. The street is no longer used for 
storage of cars and boats on trailers, or as a dump for junk cars and display of cars for 
sales.”  

 
Examples regarding transportation control measures (TCM) and transportation policy35

 
• Transportation Control Measures (TCM) in the United States  
TCM measures promoted by the United States are an excellent example of how a combination 
of internal managerial tools for use within organizations and external taxation tools (road-
tolls) can provide a very powerful management concept. 
 

“For more than a decade the U.S. Environmental Protection Agency has promoted various 
transportation control measures (TCM) to clean the air. TCM is also known as 
transportation systems management (TSM) and transportation demand management 
(TDM). Featured in the 1990 federal Clean Air Act reauthorization, TCMs will soon be 
familiar in the states, for under the law, states with ozone and carbon monoxide non-
attainment areas must submit State Implementation Plans that detail how their 15 percent 
reductions will be achieved.  
TCMs include employer-based transportation management; improved public transit; park-
and-ride lots and fringe parking; parking management programs; ridesharing (car- and 
van-pooling incentives); road pricing (tolls); traffic flow improvements; trip-reduction 
ordinances; voluntary no-drive days; and work schedule changes.  
TCMs not only reduce emissions and congestion but also save energy and money. Those 
savings have been demonstrated in the Los Angeles basin, which suffers from some of the 
worst air quality conditions in the nation. The area continues to grow, and in the next 20 

                                                           
33 Source: The Bicycle News Agency, Editor Ernst Poulsen 
34 Source: The Bicycle News Agency, Editor Ernst Poulsen 
35 Sources: 
• AT&T and State of Arizona Telecommuting Pilot: A Collection of Program Materials, February 1991. Arizona Energy 

Office/Department of Commerce. 3800 North Central, Suite 1200, Phoenix, AZ 85012, (602) 280-1410.  
• California's Energy Plan. 1991. California Energy Commission. Biennial Report.  
• Morris, David, "Information Highways." Utne Reader, September/October 1991.  
• Perlman, Jeffrey, "Telecommuting Called Key to Cutting Pollution", The Los Angeles Times. July 16, 1991.Metro, Part B, 

P. 4.  
• Sissine, Fred, Telecommuting: A National Option for Conserving Oil. November, 1990. Congressional Research Service 

Report for Congress. (202) 707-5700.  
• Telecommuters Go to Work Without Leaving Home. August, 1991. Illinois General Assembly Legislative Research Unit: 

First Reading, Volume 6, No. 7. 222 South College, 3rd Floor, Suite A, Springfield, IL 62704.  
• Telecommuting: A Feasibility Study. A Report in Response to House Joint Resolution 77 of the 1990 General Assembly. 

November 1990. Virginia Employment Commission. P.O. Box 1358, Richmond, VA 23211. 
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years is expected to add as many people as now live in the entire San Francisco bay area. 
Consequently, the South Coast Air Quality Management District (SCAQMD) aggressively 
implements TSM.  
For example, Regulation XV, adopted in December 1987, requires all employers with 100 
or more workers at any single site to implement trip-reduction programs tied to specified 
peak-period target reductions. As of November 12, 1991, 7976 plans were received. This 
includes 6038 initial plans (4792 have been approved by SCAQMD), 1769 first-year 
updates (1543 approved), and 169 second year updates (29 approved). Recently, Santa 
Monica and Irvine have enacted trip reduction ordinances similar to Regulation XV, but 
these programs have not yet begun. Any combination of TSMs may be used to meet the 
goals. Employer programs will be monitored and updated each year, under threat of 
penalty. 
California's 1991 Energy Plan, released by the California Energy Commission, advocates 
reduced traffic congestion and reduced vehicle-miles-traveled to improve efficiency in 
transportation. HOV lanes36, transit fare allowances, vanpooling allowances, rideshare 
matching and subsidized travel time combined with reduced or eliminated subsidized 
parking, are among the most effective ways to achieve these goals.”  

 
• Telecommuting37 
Telecommuting is an example for how re-thinking and re-design can substantially reduce the 
extent of a pollution chain. As in this case the PPP and UPP tools are mostly designed as 
internal tools, it is important to offer incentives and administrative support in form of a 
government policy and examples.  

 
“There are two main forms of telecommuting. The home-based telecommuter works at 
home and thus avoids commuting to and from the office. The regional-based telecommuter 
commutes to a regional center set up close to home, and ideally will be able to travel to 
work by bike or on foot.  
The USA federal government initiated a nation-wide pilot program entitled "Flexiplace" in 
early 1990. A number of agencies have participated. Congress provided a waiver from a 
ban on the government paying federal employees' home telephone expenses. This allows 
agencies to pay for these services for telecommuting employees.  
 
The Southern California Association of Governments (SCAG) undertook a successful 
telecommuting pilot with its employees, averaging net travel savings of 41 person-miles 
per telecommute. In 1989, it began another telecommuting initiative to reduce employee 
work-related vehicle-miles-traveled (VMT) by 20 percent.  
The state of California is also promoting telecommuting. With a fivefold increase in state 
congestion likely by 2005, California faces losing two million vehicle hours each day in 
traffic jams. 

                                                           
36 High occupancy vehicle (HOV, antonym = SOV, Single Occupancy Vehicle) lanes are:  
• Traffic lanes that are reserved for vehicles that at least use 50% of the provided passenger seating capacity. 
• Toll-way lanes that differentiate toll fees according to used passenger seating capacity. The higher the occupancy, the 

smaller the fee to be paid. 
• Toll roads on which single-occupant vehicles are charged an increased price during peak commuter periods (congestion 

pricing). 
37 For more detailed information regarding some traffic facts that lead to this approach, please see in the appendixes, chapter A1. 
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Aim: reducing vehicle miles traveled (VMT)  

Step 1: Define transportation 

Transportation of goods and people 

Step 2: Concept development: Telecommuting.  Policy: Move information, not people. 

Transportation of information 

= +

Home-based Commuter 

Step 3: Outline target groups. 

Regional based Commuter +

External tools: 
 
• Deductable home-phone and 

office costs 
• Amended trip ordinance 
• Business incentives 
• Revising employee 

compensation 
and liability 

• Introduce new standards on 
commuting (SOV and HOV) 

• Tax incentives 
• Equalize status of office workers 

and telecommuters 

Internal tools: 
 
• System Based Management 

(SBM) 
• Learning Organization 
 
 
 
 
• Szenario Planning 
• Adapt organizational structure 
• Extend legal framework for 

government administration 
• Least Cost / End Use Analysis 

State Advisory Board 

Monitoring 

Pilot Projects 

Figure 3: Structure of telecommuting implementation 

 
Beginning in the mid-1980s, the state launched an ambitious telecommuting pilot, initially 
for Sacramento-based employees. Participants from 15 state agencies are now 
telecommuting.  
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The California state government began the two-year active phase of its telecommuting 
pilot project for state employees in January 1988. The project was completed during the 
summer of 1990. The program showed an overall decrease in vehicle trips of 30%. More 
important, commute trips were reduced by 65%-75%. A permanent telecommuting 
program was established in March, 1990 because response from the pilot was so favorable. 
There are about 200,000 telecommuters in California today.  

 
Those promising results are the foundation for SCAG's Air Quality and Management Plan. 
The plan calls on local governments to adopt or amend trip ordinances by January 1, 1990, 
making new development conditional on alternative trips. Developers would have to 
achieve a 10 percent reduction in work trips. SCAG's plan also includes state legislation 
requiring educational institutions - secondary schools, junior colleges and colleges -- to 
evaluate home study as an alternative to classroom core curriculum courses.  
 
SCAG is seeking to encourage telecommuting through a number of policy changes. 
Telecommunication would be accomplished more easily by: revising local government 
ordinances which regulate home offices and business-in-the-home; liberalizing state 
deductibility of home offices and work-related use of home computers; creating new 
business incentives for establishing local work centers and video conference facilities; 
revising workman's compensation and liability; and reducing federal and state restrictions 
on the definition of independent contractor.  
By 2010, Southern California Air Quality Management Division wants at least 12% of the 
region's workers to telecommute, while SCAG is pushing for 20%.  
To study the benefits and costs of telecommuting firsthand, many states, including 
California (AB 2963) and Florida (HB 967), have telecommuting pilot projects in their 
state agencies, departments and legislatures.  
In addition, states such as Connecticut (HB 6003) and Virginia (Joint Resolution 77) are 
authorizing public and private organizations' ability to use telecommuting. Other states, 
particularly Florida (HB 2607), are developing advisory councils on telecommuting. A 
Florida pilot program started in 1990.  
The state of Arizona teamed up with AT&T in 1990 to start a pilot telecommuting 
program. The pilot was prompted by a bill, which required that all businesses with 100 or 
more employees devise plans to reduce single occupancy commuting by 5% per year. 
AT&T's strategy included this telecommuting program, which the state joined. The pilot 
was successful and continues today. 134 employees at AT&T and in 4 state agencies work 
at home one or two days a week. Program directors are hoping to expand into more state 
agencies and to include regional telecommuting in the near future.  
Other states are also adopting telecommuting measures. The Washington State Energy 
Office began the 1989 Puget Sound Telecommuting Demonstration Project, which ran 
from 1990 to 1991. The project studied 200 to 300 individuals from 10 to 15 public and 
private organizations. The project studied worker absenteeism and turnover, job attitudes, 
work performance and group relations, as well as issues of energy, traffic and air quality 
impacts.  
In 1989, Hawaii's Department of Transportation established a "telework center" project to 
reduce traffic congestion in Oahu.  
In February, 1990, the Virginia legislature passed House Joint Resolution 77 that directs 
the Virginia Employment Commission to study the potential benefits of telecommuting. 
The state has recently completed a feasibility study and has implemented a two-part 
program. The first part involves only state employees and began in 1991. The second part 
began in 1992 and will help coordinate and promote telecommuting in the private sector.  
Some companies treat telecommuters the same as any other employee. For example, 
Travelers Insurance and the state of California give the same benefits and privileges to 
telecommuters as they give to other employees. In addition, they pay most of the cost of 
the home offices, including equipment, connections and software. In contrast, some other 
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companies treat telecommuters as independent contractors, paying by the project rather 
than by offering salary or benefits.”  

 
• Ridesharing, Van- and Car-Pooling and HOV Lanes for California38 
An example of TCM measures in California. Once the main administrative body, here the US 
government, establishes a policy and PPP/UPP concept outlines, regional implementation can 
take any form that is best suited for the local pollution problems. Measures applied here 
include internal and external tools. 
 

“Moving people, not vehicles has been the goal of ridesharing programs and high 
occupancy vehicle (HOV) lane construction over the past 15 years. This transportation 
combination is second only to rail and bus transit in alleviating urban gridlock and cutting 
energy consumption and air pollutants.  
Air pollution can be cut substantially by ridesharing. Van-pools, for example, can achieve 
up to 80 percent reductions for hydrocarbons, carbon monoxide, particulates and NOx 
emissions over single-person auto travel.  
Van-pools have become an especially popular mode of commuting. California encourages 
van-pooling through the Ridesharing Vanpool Revolving Loan Fund and Grant Fund by 
providing loans or grants to people to purchase or lease vanpool vehicles. (SB 1317). 
Connecticut is considering eliminating registration fees for vanpool vehicles (SB 73). 
Washington proposes a study of vanpool use (SB 5564).  
HOV lanes are especially cost-effective VMT [Vehicle Miles Traveled] reduction options. 
HOVs cost far less than light rail transport. Compared to two recent light rail projects with 
a median cost of $13 to $16 million per mile, HOVs in 14 projects showed a median cost 
of $6 million per mile. Houston's 10-mile contraflow lane cost only $200,000 per mile, 
and LA's concurrent flow lanes cost $250,000 per mile. Over 450,000 persons now use 
HOV lanes each weekday, saving an estimated $150,000 million annually. Moreover, 
HOV lanes increased the total volume of car-pools by well over 100 percent, Los Angeles, 
Washington, D.C. and Houston have found.  
California (AB 2132) establishes exclusive or preferential lanes on certain bridges for high 
occupancy vehicles. Virginia, (SB 858), Washington (SB 5562), North Carolina (HB 
1206), Hawaii (HB 23, HCR 114, HR 123), Pennsylvania (HB 2049) and Connecticut (HB 
6003) are considering the use of HOV lanes to promote ridesharing. The 1991 Hawaii (HB 
492) legislature proposed using electronic or photographic devices to identify any 
violators of HOV occupant requirements. The violator would receive a citation in the mail 
and must then either appear in court or pay a $100 fine. The legislature also has asked the 
Oahu Metropolitan Planning Organization to study the effect of single occupants in a 
vehicle paying an energy conservation fee (SCR 84, SR 67). In Illinois, legislation would 
designate rush hour periods when tolls would be cut by 50% for vehicles with 3 
passengers and not charged to vehicles with 4 or more passengers (HB 1404).  
The Los Angeles Olympics showed what could be achieved through a combination of 
ridesharing incentives, staggered or flexible work schedules and off-peak-hour truck 
delivery. Traffic volume decreased seven percent and traffic congestion 63 percent.  
A number of innovative companies and government agencies have demonstrated what it 
takes to implement successful multi-passenger vehicle programs. High on the list are 
incentives, aggressive ridesharing media-awareness campaigns and flexible work routines.  
These innovations promise direct benefits to employers, as well. A parking space costs in 
the range of $15,000, depending on land costs and type of parking facility. An 
underground parking space in a central business district can run as high as $20,000. 
Construction of a 300,000 square-foot downtown building might cost $4 to $5 million for 
parking spaces. Those costs are reduced when transit and ridesharing incentives or 
pedestrian amenities make parking spaces unnecessary. Operating an organized 

                                                           
38 Resource: California's Energy Plan. 1991. California Energy Commission. Biennial Report. 
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ridesharing program can reduce employee parking demand by an average of 22 percent. 
Reducing just 10 spaces in a two-level underground parking structure could justify an 
annual expenditure of up to $4,000 on a ridesharing program. Moreover, developers accrue 
higher returns on investment from increased floor space available for lease, as well as 
reduced daily operating costs for parking areas.  
At least one state has plans to capture all these benefits. Pending California legislation (SB 
2723) would require state offices to establish both flex-time policies and a 50 percent 
ridesharing goal for state employees.  
 
California (AB 1463) allows a tax credit to employers who purchase or lease certain 
vehicles for an employer-sponsored ridesharing incentive program. Other states are 
considering tax incentives for those who purchase or lease certain vehicles. California (AB 
1126, AB 703), Hawaii (HB 120), New Jersey (AB 4131), and New York (AB 4584) 
would provide the incentive for employers who provide the vehicles in a ridesharing 
program for employees. California (AB 703), Hawaii (AB 120), and New York (AB 4584) 
would allow personal income tax deductions for the employees' own costs of ridesharing.  
In addition, California (AB 1463) allows a tax credit to employers for the costs of 
providing subsidized transit passes for employees. New Jersey (AB 92) and New York 
(AB 4584) propose providing monetary subsidies or tax incentives to employers and 
employees for mass transit use.  
New Jersey (AB 1454, AB 1477), Vermont (SB 128) and Pennsylvania (SB 1061) would 
promote or require rideshare programs in their states. Connecticut (SB 44) and New Jersey 
(AB 1454) propose to provide state funds to construct or lease commuter parking lots and 
park-and-ride facilities to promote car- and van-pool use and use of public transportation.  
Individual legislatures are considering innovative proposals regarding ridesharing in their 
states. Hawaii (HB 4) would amend the definition of ridesharing to include informal 
arrangements in which three or more persons ride together to work for three or more days 
a week. New Jersey (SB 352, AB 1476) would provide $50,000 to the state Department of 
Transportation to develop and implement an aggressive advertising and marketing 
program to promote ridesharing. And New Mexico (HM 30) would request that legislators 
and legislative staff utilize ridesharing programs during the legislative session.  
 
A proposed regulatory incentive includes highway user fees, or "congestion pricing". This 
strategy would establish toll roads on which single-occupant vehicles would be charged an 
increased price during peak commuter periods. The California Department of 
Transportation has recently accepted four proposals from private vendors to construct and 
maintain segments of the state's highway system.”  

 
• Parking Programs in the United States39 
This example demonstrates the variety of implementation and management possibilities 
concerning one single item of the transportation-pollution chain and thus the flexibility of 
PPP and UPP. 
 

“Roughly 57% of all off-peak trips and 70% of all daily trips are not work related. Free 
parking is prevalent due to local zoning practices that require developers of residential and 
commercial projects to provide free parking adjacent to their projects and because 
commercial and retail enterprises hope to attract business.  
Travelers pay for their parking through indirect means such as higher retail and housing 
prices. If travelers were directly charged for their parking, they would realize that they 
could save money by driving less. Studies have shown that when shoppers pay for parking 
they are more likely to shop in a place where all of their stops are within walking distance 
of each other and they are less likely to drive from place to place.  

                                                           
39 Cameron, Michael, Transportation Efficiency: Tackling Southern California's Air Pollution and Congestion. March 1991.  
    Environmental Defense Fund and the Regional Institute of Southern California. 
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Parking Offsets  
Several cities have found that parking programs pay. For years, Chicago has granted a 10-
percent reduction in required parking to buildings with a direct connection to an 
underground transit station. A 15-percent reduction is granted for providing underground 
pedestrian circulation. Sacramento grants a five-percent reduction for providing bicycle 
facilities, 15-percent for providing marked car/van-pool spaces and 60 percent for 
purchasing transit passes for tenants of new offices.  
 
Preferential Parking  
On-street preferential parking programs can encourage car- and van-pools. Among the 
incentives: poolers are allowed to park downtown all day at specific metered locations, are 
exempted from hourly parking limits and meter fees and enjoy spaces closest to building 
entrances. Portland and Seattle lead in on-street preferential parking programs for car-
pools.  
 
Parking Pricing  
Free or subsidized parking encourages auto use. An estimated 75 percent of all cars driven 
to work are parked in free spaces provided by employers; free on-street parking raises that 
figure to 93 percent. Costly parking, on the other hand, encourages public transit or 
ridesharing. Successful strategies begin by eliminating free employee parking. Incentives 
for ridesharing by workers include pay increases commensurate with former parking 
subsidies and alternative transportation fringe benefits. Other strategies include 
eliminating parking subsidies for new employees, providing less employee parking and 
charging full prices for parking as new company facilities are built or leased. For full 
effectiveness, parking on residential streets on nearby free facilities should also be banned. 
The Canadian government increased its parking rates for federal employees in Ottawa, 
resulting in a 23 percent reduction in employees driving to work, a 16 percent increase in 
transit ridership among federal employees, an 83% reduction in single occupant auto use, 
and an increase in average vehicle occupancy from 1.22 to 1.41 passengers.  
 
Preferential HOV pricing strategies are highly effective. Differential parking rates paid 
by the employer are applied, with single occupants getting 0% reduced rates, two-person 
car-pools 50%, three-person car-pools 75% and van-pools 100%. Montgomery County, 
Maryland has achieved over 75 percent use of HOV spaces. Seattle has achieved 95% 
HOV use in public spaces and 35% in private spaces.  
 
Delaware (HB 6) is considering legislation that would require employers of over 150 
people in any one building to give priority parking to vehicles used in car- and van-
pools.  
 
One of the most successful employer-initiated transportation programs is operated by the 
Los Angeles based ARCO for its 2,200 employees. Employees have transportation 
choices. If they are commuting alone, they pay half the monthly parking fee for a space 
owned or leased by ARCO. Other transport modes are subsidized by ARCO at 75 percent 
for two-person car-pools and 100 percent for three-person car-pools. By 1982, 
approximately 56 percent of ARCO employees were HOV commuters.  
 
The Southern California Association of Governments' Air Quality and Management Plan 
goes even further. By 1991, all employers with over 100 employees were to eliminate 
subsidized parking and implement preferential rideshare parking. Free parking for non-
residential developments would be eliminated by 1994.”  
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Examples regarding wastewater and sewage disposal on the example of Hong Kong40

 
Until the hand-over to China Hong Kong had only a limited area of natural resources 
available for utilization. This constituted an acute problem for the city’s water supply and its 
sewage disposal, especially during its expanded and strong industrial growth over the last 
three decades. An additional problem was created by the yearly rainy season with the huge 
amount of rainwater flowing into the city drainage and sewage disposal system. Repairs to 
and extensions of the system were a constant necessity, constituting a considerable expense to 
the city administration. On the other hand water related fees were static and charged 
consumers per cubic foot of water consumed and cubic foot of water discharged. The 
industry, with varying times of high and low disposal rates from their factories, was charged 
as much as any average household. However, this consumer group was considered the main 
polluter or consumer, as their production related water discharge would regularly overload the 
system, especially during the rainy season. As the rainwater would mix with the sewage, any 
sewage system overflow would directly pollute the city and its scarce natural lands, thus 
sewage disposal was considered a special problem. The collected fees were not sufficient to 
cover the costs created by the system in place. The following graph shows the situation of the 
old sewage disposal system in regard to consumption, system capacity, costs created, and 
costs recovered. 

Old sewage disposal principle of Hong Kong:
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Figure 4: Old sewage disposal principle of Hong Kong 

 
To solve these problems, in 1995 Hong Kong introduced a new waste water policy based on 
PPP and UPP. ‘...Under the application of this principle, the government [...] instilled the 
concept of responsibility into its anti-pollution strategy. Those who generate more pollution 
[are] required to contribute financially to the part of the government’s program and therefore 
charges [are] modest for households while industry [pays] more.”  
 
Consumers are divided into different groups according to characteristic (household, 
gastronomy, industry, etc.) and according to average water discharge. A different fee rate per 

                                                           
40 - Assessing Hong Kong Government’s Environment Scheme and Polluter Pays Principle, http://user.hk.linkage.net , 
    here under < /~greenpow/essays/summit12.htm > 
   -  A case for Polluter Pays Principle, http://user.hk.linkage.net , here under  < /~greenpow/essays/gfspeech.htm > 
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cubic feet of water is assigned to each group, e.g., households are in the first group with the 
lowest basic rate, professional consumers of water, like the industry, are in the last group with 
the highest rate. The more water each group consumes, the higher the added fee. As the fees 
increase exponentially, even small savings of water can constitute a financially large saving. 
The cost recovery for the city administration is 100 per cent and the available budget 
collected via the fees rises and falls in accordance with the actual needs of the city’s water 
department. However, as the assessment of the system states, ‘...Though the charges imposed 
on the polluter can act as a deterrent to them, the definition of the term responsibility, as well 
as the relation between the charges and the degree of responsibility held by polluters, has 
arouse much controversy. There is no fixed and unanimously agreed standard to measure the 
extent to which the polluters have polluted the environment. Personal perception varies, and 
no wonder why there is injustice and bias in these charging schemes. Owners of small local 
restaurants have already expressed their grievance and outrage....In view of this, the 
government should make a declaration on how the charges are made and upon what principles 
they are based. Public consultations and an exhaustive investigation into the issue are needed 
to see if the present charging schemes should be highlighted and the charges should be 
adjusted accordingly as the situation changes. These charging policies should be made less 
interfering to the government’s fiscal policy as much as possible, as promoted by the 
approach of transition.’ 

 

 

New sewage disposal principle of Hong Kong:
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Regarding PPP and UPP strategies for agriculture on the example of New Zealand41. 
 
New Zealand faces a multitude of environmental land-problems. Especially erosion and 
pollution of a fragile eco-system through agriculture related activities and resource 
consumption. Part of the reason is seen in subsidies given by the government to programs that 
are contrary to PPP principles, but were seen as a necessity to fight longstanding 
environmental degradation, for example to fight the wide spread rabbit infestation.  
 
The approach chosen by New Zealand to solve those problems is directly based on UPP, e.g., 
its new policy holds every consumer of any resource equally responsible. To achieve a proper 
implementation of the principle, the foremost attention was given to establishing standards 
that in their sum would be able to outline pollution in general and provide a basis for the 
complete internalization of environmental costs. The very necessity to develop those 
standards was, for example, understood to be a result of pollution and ,thus, the cost of 
standard development was included in the list of internal costs. Similarly, all administrative 
costs regarding environmental management were included. Also pest management, flood 
control and land drainage programs. This is part of a wider movement in the New Zealand 
government towards UPP and aims at principally requiring payment for services from those 
who benefit from them, or from those who generate the costs.’...This ensures that services are 
not demanded until fully justified, and that the community does not pay for [environment 
related] services required by an individual or a small group. Both objectives are consistent 
with the Polluter Pays Principle...’    
Defined by the standards, ecological change due to land-utilization is divided into four 
categories. Each category has a different impact level on its surrounding environment and a 
variety of incentives are linked with each level: 
 
Standard 1: Agriculture based on this standard is entitled to ecological subsidies and receives 
all administrative services to uphold/upgrade the ecology for free. Some outside resources are 
available for lowest possible or no cost. 
Standard 2: Agriculture on this level is not entitled to subsidies and is responsible for all 
occurring change/damage of the ecology. Administrative services are not free. All outside 
resources have to be paid plus surcharge for waste of resources. 
Standard 3: Agriculture on this level is not entitled to subsidies and is responsible for all 
occurring change/damage of the ecology. Administrative services are not free. All outside 
resources have to be paid plus surcharge for waste of resources. Prices of outside resources 
rise exponentially with mismanagement of resources/damage to ecology. 
Standard 4: Outright environment destruction. Illegal, forced closure, prosecution. 
 
 
The basic aim of the New Zealand PPP/UPP policy is to establish responsibility for the local 
and “personal” ecology of each individual in regard to land-use and related issues. This 
principle is implemented by introducing standards. Any deviation from the environmental 
standard that makes administrative services necessary have to be paid for by the polluter and 
user of this specific part of the ecology: 
 
“To date, no government agency in New Zealand, either at central or local level, has required 
polluters or other resource users to compensate the public for environmental damage that is 
allowed within standards (residual pollution). There are two main reasons for this. First, such 
a policy is contrary to some landholders' perceptions of existing use rights, and second, it is 
technically difficult to determine an appropriate level of payment without causing suspicion 
that such charges would be used as general revenue-raising devices. Nonetheless, the use of 
environmental user-charges is under discussion in New Zealand, and resource rentals are  

                                                           
41 Data source: Agri Environmental Programmes in New Zealand – IV. Polluter-Pays and User, http://www.maf.govt.nz 
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being charged in some regions for use of the marine coastal area for marine farms and boat 
moorings. Though resource rentals are not compensation for environmental damage in a 
theoretical sense, their implementation faces the same practical difficulties.  
 
Implementation of user-pays and polluter-pays policies is also conditioned by the existence of 
market failure for public goods. It is not always possible to charge the user or polluter to 
prevent free-riders (i.e. the good is "non-excludable"). In other cases it would be inefficient to 
do so, because charging would discourage use of a "non-rival" good (i.e. one person's use 
does not compete with or detract from another person's use). For some services, such as 
quarantine controls, which protect society at large as well as agriculture, it may be impractical 
or inappropriate to implement user-pays. However, in New Zealand and elsewhere, 
commodity and industry levies are being used to overcome these problems in funding 
research, promotion and management of agricultural pests.  
 
In resource management, problems of non-point source pollution have some attributes of 
public goods (or public bads). Many regional councils in New Zealand are trying a "land 
care" approach to overcome these obstacles, encouraging landowners and others who share a 
common problem to take collective responsibility for addressing it. This recognizes that those 
closest to an issue are often best placed to devise a solution, provided they have access to 
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information, and is consistent with community expectations regarding the polluter-pays 
principle.” 
 
However, some controversial issues remain for the implementation of the system. For 
example varying standards; a sometimes-abrupt introduction of the system is very unpopular 
and considered to be a form of indirect taxation to raise general revenues. Other problems 
relate to the status quo outlined by the different standards and how to define it for an ecology 
that has been used by agriculture for some time and some feel that more detailed knowledge 
of the ecology is needed to provide correct standards. 
 
3.1.c Possible Conflicts and Problems in PPP and UPP Implementation 
 
• The implementation of PPP and UPP is based on economic internalization of 

environmental costs.  
In the short run, this creates a paradox: the increased use of resources in order to save 
resources. As costs for consumers increase, they need to spend more financial resources to 
maintain their current consumption habits. The saving of resources in the natural environment 
is not instantly perceptible. The reduction in the burden of social costs42 for a society is only 
obvious when newly created PPP and UPP funds are also used to replace old funding sources 
that have covered social costs in the past, which would in most cases be taxes or other fee 
related services.  
 
• All external PPP and UPP tools depend on an external enforcement agency. 
A change from externalization to internalization involves the handling of finances. It is 
therefore important that an enforcement agency does not only push for the implementation of 
new measures, but also controls the newly created flow of capital resources and is in itself 
controllable. On a nationwide level an open book policy of the government on environment 
related fiscal spending helps to promote trust in the new policy within the industry and 
households. On a local level, participation of all parties involved in the new measures and/or 
all parties subject to impact of the new policy should play a role in creating an independent 
body as enforcement agency. 
 
• PPP and UPP are problem-specific and locality-specific environment management 

concepts. 
Due to this characteristic of the concepts, all implemented measures should be applied only 
for the region with the specific problem to be solved. Successful measures in one locality 
might not be successful in another, even if the problems look identical. PPP and UPP 
measures have to be newly created each time they are applied.  
 
• PPP and UPP acceptance depends on education and promotion. 
The benefits of PPP and UPP implementation are in most instances not easily perceived and 
as increased costs for consumers are part of the impact, initial resistance to the concept occurs 
at times. However, this attitude changes quickly when information and education regarding 
environmental costs are made available to target groups. Promotion of the principle by 
responsible parties is important to help target groups refocus on their local environmental 
concerns and make them understand the character and advantages of the measures to be 
implemented. 
 
• PPP and UPP acceptance depends on active participation of the target groups. 
Internal tools are directed at the consumption habits and structures of individuals or groups 
and external tools provide a necessary framework or strategy. Participation of target groups in 
the use of both tool categories keep the system understandable and open to change through 

                                                           
42 The price difference between resources in the externalized market and resources in the internalized market. 
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experience. No system devised is perfect from the start and without target group participation 
it is very difficult to correct initial errors during the conception of the measures to be 
implemented. 
 
• PPP and UPP acceptance depends on standards. 
Standards are the ‘Terms Of Reference’ of PPP and UPP. Standards that are not clear or do 
not reflect reality as perceived by the target groups will hinder the implementation success of 
proposed measures and acceptance by the affected population. The form of standards selected 
should also be in accordance with consumer groups, e.g., ambient standards for local 
measures, and technical and benefit standards for the industry and administration. Sometimes 
a mix of all three forms of standards is advisable, depending on the problem at hand. 
 
• PPP and UPP acceptance and success depends on a gradual implementation. 
A shift from an external market to an internal market will create additional costs for the target 
groups. Through a gradual implementation negative economic impacts can be avoided by 
giving people sufficient time to adapt and change their consumption behavior. As 
internalization creates benefits for low consumption, affected groups can take advantage of 
them once the system is fully installed and consumers have adapted. 
 
• PPP and UPP success depends on promotion and active participation by 

administrative and government agencies. 
Whether internal or external tools are used, to some extent administrative and government 
bodies will always be part of the implementation to some degree. By giving examples and 
encouraging people to make the best of the newly applied system they can create an 
atmosphere of positive anticipation and further a widespread acceptance. Open-mindedness 
and active listening to affected target groups will help to eliminate administrative obstacles. 
PPP and UPP are concepts of good governance and an opportunity for the government to 
increase effectiveness in communication and administration. 
 
• PPP and UPP success depends on a holistic approach in environment management. 
Even though PPP and UPP are most often used to solve local environmental problems, the 
theory of internalization concerns all of ‘The Commons’. The more proposed measures are 
based on an understanding of the ecology, locally, regionally, countrywide and worldwide, 
the easier it is to expand measures later on and find solutions to problems arising during 
implementation. The main purpose of PPP and UPP is not to create additional funds, but to 
lower consumption of resources. However attractive the idea of quick fund creation for 
environmental damage repair may be, if the measures are not derived from ecological 
principles and with the aim to better the environment, results in form of improved ecological 
conditions cannot be achieved. Target groups will feel disappointed and cheated, as 
betterment of the common good will not be visible. As a consequence, PPP and UPP will 
loose support, because it has been downgraded to a new instrument of taxation.  
 
• PPP and UPP success depends on stakeholder cooperation 
Different stakeholders have different interests and different influence. External tools in 
particular always address a multitude of target groups. Cooperation between the stakeholders 
guarantees the most accurate situation assessment and basis for PPP and UPP measures. 
 
• PPP and UPP success depends on correctly gathered data and detailed information 
All standards, measures and tools are based on data and information. If their content is not 
correct or does not reflect the actual situation, conflicts during implementation are pre-
programmed. The utmost care and patience is therefore needed to build the database on which 
PPP and UPP implementation rests. 
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• PPP and UPP success depends on the recognition of local economic conditions 
Especially when PPP and UPP implementation is achieved by defining ambient standards, the 
method of economic internalization must be based on a local economic basis. Standards that 
try to achieve change that is beyond the economic capacity of the implementation area will 
fail. Ambient standards therefore often represent a compromise between what is ideally 
achieved and what can actually be done. On the other hand, PPP and UPP will in the long 
term free additional resources and improve overall economic conditions. Thus, standards can 
be gradually adapted to reflect the improved overall resource conditions, and step by step 
approach the long-term objectives defined during the outset of the implementation. 
 
• PPP and UPP success depends on the recognition of cultural specifics for a given 

implementation area 
Over time, every human population builds a culture that reflects the condition of its physical 
and social resources and the access to them by their population. Cultural traits normally 
reflect mechanisms that have been the most successful in retrieving available resources for 
society as a whole. That PPP and UPP are concepts to rearrange resource consumption, does 
not mean they are instruments to change a culture from outside (top-down approach), but 
rather from within by defining standards (bottom-up approach). By incorporating cultural 
traits into the internalization measures, PPP and UPP respect the basis of the population’s 
behavioral mode. The inevitable change of resource consumption following the 
implementation will then promote change gradually and within the social capabilities of the 
population. 
 
• PPP and UPP success depends on the recognition of social and political 

opportunities and restrictions. 
Every existing human population already has an existing management system in place. It is 
not important whether ecological ideals approve or disapprove of this system. It is only 
important that this system is the initial framework on which PPP and UPP have to function. 
Ignoring the social and political opportunities and restrictions of any group subject to 
implemented measures, therefore, weakens the conceptual foundation for development. As 
opportunities and restrictions are different according to social strata within the target group, 
measures have to reflect the factual situation of all stakeholders and define an ideal 
compromise to achieve change from within the system in place. 
 
3.2 Definitions 
 
3.2.a Sustainability  
PPP tries to achieve sustainability of human environments. All its measures and tools are 
implemented with this final goal. The first definition to be introduced is therefore that of 
sustainability. However, as traffic and its management regard more than just the ecological 
environment, definitions in the following chapter extend also to human societies, the market 
economy and finally to what is termed the environmental society. 
 
A. Ecological definition 
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 
A system of human organization that takes no 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 living43) 

                                                           
43 Definition from the Glossary of G. Tyler Miller Jr., “Environmental Science”, 1997, ITP publishing 
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C. Market economic definition 
A system of resource-flow management based on economic principles that uses available 
resources and (economic) capital to produce sufficient capital gain for its own maintenance 
and / or growth. 
 
D. 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.44

 
3.2.b Development  
 
All consumed resources are utilized to introduce change to any given system in one form or 
another. The second theory of importance to PPP is therefore how resources are utilized for 
systems to develop. How development is perceived and understood shapes aims and goals in 
human activities. In this chapter we consider development in three different types of 
environment, the ecology, human society and the market economy. 
 
A. Ecological definition 
Citing Webster’s new world dictionary, to develop means “to make fuller, bigger, better 
etc.45” Accordingly, development would mean the act or process of making something fuller, 
bigger, better etc., which is a change of form or status by means of work being performed in 
order to achieve a net-gain in form or status. Whenever work is performed, potential energy is 
lost46 and available resources are consumed. Development is thus 
• dependent on a supply of resources over the period of time it takes to complete a change 

and  
• in the process automatically alters the distribution pattern of available resources of the 

environment it occurs in. 
 
Therefore, although the characteristics of the development process itself are always unique 
and specific to the system of organization that achieves change, the development of one 
system affects the development opportunities of other systems that share the same 
environment, locally, regionally and globally. Looking at the earth’s ecology, we can see that 
change is a common and constant phenomenon of our eco-sphere. This, however, does not 
mean, that all systems develop. A change that results in a net-gain (or positive change) for 
any system, depends on the availability of resources and their distribution pattern. Positive 
change for one system results invariably in a decrease of available resources for at least one 
other system sharing the same environment and resources. For those systems that face a 
decrease of available resources, a negative development or regression47 will occur if they 
cannot shift to other pools of resources.  
 
With millions of life-forms sharing solar and earth capital and interacting within the same 
bio-sphere it is close to impossible to determine the exact characteristics and consequences of 
the development/regression relationship for each life-form individually. Instead scientists 
summarize net-losses and net-gains in a group of systems in what is called the “natural 
equilibrium”, whose characteristics and significance for the ecology is defined by the number 
of systems selected for consideration over a period of time48 and a predefined study- or 

                                                           
44Compare: “Agenda 21” (Rio Conference 1992) or “Our Common Future” (World Commission on Environment and  
   Development, Oxford University Press, 1987) 
45 Webster’s New World Dictionary, 1985 
46 Compare: ecological definition of work or transportation, chapter 3.2.e
47 Regression or negative change, as here, is a net-loss of form or status for any system, as contrary to development. (the author) 
48 Development considered over a very short or shorter period of time is in ecological terms also often described as growth. 
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ground-area in any given environment. Three categories are considered in describing 
equilibrium and not all are equally relevant for every system that is part of the studied 
environment. They are 
• Physical development/regression 
• Physiological development/regression and 
• Organizational development/regression. 
 
All three factors are inter-linked and represent different levels on which development can take 
place: 
A physical factor in development is, for example, the availability of resources or the size of a 
population. Through a series of development and regression, a stable population is reached in 
form of equilibrium between increase and decrease of the number of individual life forms49.  
A physiological factor would be the bodily response of a living organism like, for example, an 
insect to environmental factors like an insecticide. Or, the embryonic growth of an organism 
before it is born. As a general rule it can be said that the more complex the organism is, the 
slower any physiological development.  
An organizational factor is for example the behavioral change or group response of carnivores 
towards hunting due to an increase or decrease in the number of pack-members or the number 
of prey.  
 
We can summarize a general ecological definition of development as follows: 
 
The process of physical, physiological or organizational change in or of a system or form of 
organization over a period of time that results in a net-gain in form or status, achieved 
through work and a change in the distribution pattern of available resources. 
 
B. Human society definition 
In having highly developed brains and hands, humans are different from other living 
organisms, as they can create their own environment with the help of tools. Physiological 
change for the complex biological organism of a human is slow and can take thousands of 
years and, for example, often much longer than we have written records of human societal 
development in history. It therefore does not concern us here. But to attempt a definition for 
development in the human environment, we substitute physiological factors, which are too 
slow to have an immediate impact, with psychological or attitudinal factors.  
In the natural or ecological environment, the physiological make-up of a living organism sets 
the frame for physical and organizational change possible for that organism as it is the 
determining factor50 of how available resources can be put to work, e.g. how energy can be 
extracted to perform work. In the social environment, the psychological make-up51 of a 
society and its individuals decide on how available resources are being used. One well known 
example is that the Hindus of India do not consume their cows but regard them sacred, while 
for a large portion of humanity the cow is an important source of protein.  
 
Therefore human development, here, is restricted to physical and organizational development 
based on the overall psychological make-up of its individual members and centers on three 
main aspects:  
• As living beings, humans are part of nature and develop in accordance with opportunities 

provided in the natural environment, following ecological principles52. (availability of 
resources, physical development) 

                                                           
49 G. Tyler Miller Jr., “Environmental Science”, page 138 pp., 1997, ITP publishing 
50 The determining factor is also called limiting factor in ecology. 
51 Human attitude towards the surrounding environment, based on the mind and emotional processes. (the author) 
52 compare:  the model of environmental determinism. Terry Rambo, The conceptual development of human ecology, Hawaii,  
    1981 
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• As social beings using tools, they invent and shape their own environment, following 
human behavioral (cultural) principles/53. (psychological and organizational change) 

• Using the economy as a tool to organize the resources of the natural environment, they 
introduce and create the economic environment to the eco-sphere, following economic 
principles54. (redistribution of resources) 

 
We therefore suggest the following definition for development in human societies: 
 
The process of physical, psychological or organizational change in or of a human system of 
organization (society, culture) over a period of time that results in a net-gain in form or 
status, achieved through work and a change in the distribution pattern of available social and 
physical resources. 
 
C. Market economic definition 
Economics is the theoretical tool of describing the organizing of resources and their 
consumption or production that does not take the ecology but general human needs into 
account. The economy is the artificially created environment in which humans implement the 
economic principles and is not bound by ecological efficiency. We can therefore define 
development in economies as: 
 
The process of physical or organizational change in or of a system of resource flow 
management over a period of time that results in the highest possible net-gain of available 
physical or (economic) capital resources, achieved through work in an artificial environment 
and a change in the distribution pattern of available physical or (economic) capital 
resources. 
 
3.2.c Sustainable Development  
 
A definition of sustainable development in the ecology, and human society can be very brief. 
We combine the definitions of chapter 3.2.a with those of the last chapter: 
 
A. Ecological definition 
The process of physical, physiological or organizational change in or of a system or form of 
organization over a period of time that results in a net-gain in form or status, achieved 
through least use of available resources and the least change in their distribution pattern. 
 
B. Human society definition 
The process of physical, psychological or organizational change in or of a human system of 
organization (individuals, societies, cultures) over a period of time that results in a net-gain 
in form or status, achieved through a process of work that takes no 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. 
 
C. Market economic definition 
Contrary to ecological or human society systems, for various reasons, a sustainability 
definition for economic systems poses some problems:  
 

                                                           
53 See also: “The Ambient Environment”, from “Environmental Psychology”, Francis T. McAndrew, pp. 51,  

   Brooks and Cole Publishing Company, 1993 
     See also: BRUNSWIK, E. (1956), Perception and the representative design of psychological experiments.  

   Berkley and Los Angeles: UCLA Press. 
     See also: GIBSON, J.J. (1997). An ecological approach to visual perception. Boston: Houghton Mufflin 
54 G. Tyler Miller Jr., “Environmental Science”, page 168 pp., 1997, ITP publishing 
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A true-market economic definition of sustainable development does not need to take the 
principle of efficiency into account, unless it has a direct influence on its net capital gain. It 
aims at achieving the highest possible surplus of available resources for consumption by 
humans in the economic environment. The net capital gain in an economic system is defined 
by terms introduced by humans, for example, the act of collecting and transporting those 
resources follows the principle of efficient use according to economic accounting, as contrary 
to green accounting. Thus, economic development per se is set apart from ecological and 
human development on a sustainable basis. The very central idea of the human tool 
economics is to organize a surplus and take more resources out of the natural environment 
than can be directly consumed, in order to build an external storage pool and thus a permanent 
and uninterrupted flow of resources for human consumption. Not from the natural 
environment, but from the stores human societies have created. For non-human life-forms, 
though, there is no difference whether humans consume collected resources without time-
delay (hunters and gatherers principle55) or whether consumption takes place via external 
storage56 facilities (agricultural settlements principle). Resources have not only been 
redistributed into a new pattern, but also taken out of the ecological system, e.g. they are no 
longer available for consumption by other life-forms. Re-introduction into the bio-sphere 
takes place only via defecation for biologically consumed resources and/or in form of waste 
for socially consumed resources (which are either bio-degradable or not). 
 
Humans could develop societies and culture only because they were able to collect more 
resources than were actually needed to sustain the original human population. Through the 
introduction of external storage and trade, humans excluded more and more life-forms from 
their ecological environment, thus creating the human environment. Sustainability in an 
ecological sense is contrary to economics and thus cannot be applied here: The more 
resources can be stored, the more individuals can be fed, the more individuals can be fed, the 
more resources can be collected for storage and become non-available resources for other 
ecological systems and so on. Humanity, although consisting of many individuals, has the 
environmental impact of one single organism with an “unnatural” consumption need for 
available resources, with human societies consuming more than all single human individuals 
combined: 
 
Being a human tool, the basic function of the economy is not the consumption of resources, 
e.g. potential energy is extracted to perform work, but the collection of resources to be stored 
and distributed, thus, the term (ecological) sustainability cannot be applied in either 
economics or economic development. 
 
3.2.d The Cost of the Economic Environment: Linking Sustainability 
and Economics Through PPP: 
 
After storage, the introduction of money (financial capital) is the next step in the development 
of the economic tool. Money acts as an indicator of how many available resources are stored 
for human consumption and are required for redistribution. Money becomes a substitute for 
the potential energy that would otherwise have to be consumed in order to give human 
individuals access to resources in a natural environment. It is thus a substitute for the resource 
itself and the act of collecting it and has become the major potential energy source of the 
human and economic environment. With a monetary system in place,  
• available natural resources can be transformed into financial capital and thus 

                                                           
55 compare: Jared Diamond, “Guns, Germs, And Steel”, 1997, W.W. Norton & Company 
56 This storage is different from the one practiced by some other life-forms: For example,  an acorn buried by a squirrel for later  
    consumption is still available for other life-forms and only a small percentage of acorns stored can actually be retrieved and  
    consumed. The squirrel changes the distribution pattern of available resources, but human storage practices turn available  
    resources into non-available resources in the ecological sense.  
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• can be stored outside of the physical environment of the human using the resource, and 
humans 

• can very efficiently change an available resource that is useless to a system into a useful 
one (trade), and most important, 

• resources do not need to be moved to become available for human economic 
consumption, but in addition can now be claimed by purchasing title deeds. 

 
The introduction of a financial system has increased economic efficiency in collecting, 
distributing and providing consumable goods for humanity. As money itself has become a 
resource, it is possible for individual humans to store more resources than they could ever, 
either bodily or socially, consume in their lifetime. The cost of economic development for the 
ecology is therefore a rapid loss of available resources that are transformed into money at a 
rate that transcends ecological need for the extraction of potential energy to allow the 
development and sustaining of living organisms. Simultaneously, ordinarily available 
resources are transformed into non-available resources, e.g. the waste created by humans. 

Figure 7: Consumption principle of human economic systems 
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Socially, we can observe a similar consequence. Development comes to a standstill for those 
societies (organized groups of humans) that loose their access to resources directly 
convertible into potential energy via bodily consumption and that do not have the financial 
resources to acquire them in the economic environment. Ironically, the very source of 
humanity’s wealth in available resources, the economic tool,  has now become the source of 
poverty for most of humanity, as more and more humans are forced to live in environments 
that have been previously and are still being depleted of most of their available resources only 
to be stored externally in either their physical shape or in form of financial capital. As long as 
humanity uses economic principles to guide human society development, there can be no 
sustainability in the ecological sense and as humans conquer more and more available natural 
environments also in the social sense. The amount of available resources is limited and with 
all physical areas of the eco-sphere claimed by humans directly through consumption (use) or 
indirectly through purchase, economic development must come to a stand-still. We show the 
consumption principle of human economic environments graphically in figure 7.  
 
Economics is but a very efficient tool of humanity to direct resource flows. Its aim is to create 
a constant surplus of available resources, which is the basis of human social development. 
Economics has to make the most possible use of resources in order to create the largest 
surplus possible and thus the largest basis for human society development. With the 
introduction of a monetary system, those surpluses can be exchanged into money, the 
potential energy of the economic and human environment. On the other hand, ecological 
sustainability always aims at the least use of resources in order to avoid depletion, so as to 
sustain a life-form as long as possible. Because of this contradiction in terms it is not possible 
to define sustainable economics in an ecological system. However, we can define the extent 
to which humanity uses a tool and improve on its design. Sustainability for humanity can 
therefore be achieved through introducing principles supporting ecological sustainability 
while implementing human development itself either 
 
⇒ within the theory of the economic tool by internalizing ecological costs, e.g., linking 

principles of ecological sustainability and development to those of economic development 
(PPP/UPP), and/or 

⇒ within the human environments that are created and/or  
⇒ within the system that links those environments or sub-systems therein, which is the 

transportation environment. 
 
3.2.e Transportation Definition 
 
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. 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 artificial 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 organization within the natural environment 
and is thus automatically linked with the earth ecology. The following definitions each focus 
on a different aspect of transportation: the ecology, humans and the human transportation 
environment, and the economy. 
 
 
 
A. Ecological definition 
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The moving of objects from one point in space to another achieved through a loss of potential 
energy. (Work57) 
 
B. Human society definition 
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 
The moving of physical resources58 from one point in any given environment to another 
achieved through creating an artificial environment and a loss of (economic) capital. 
 
D. Sustainable Transportation Definition 
The moving of resources and / or humans from one point in space to another through a man-
made environment 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. 
 
The ‘sustainable transportation definition’ above is based on a few key words, which are used 
specifically and have to be considered in more detail to clearly understand the sustainable 
transportation principle: 
• Resources: All resources that are needed to maintain the man-made environment: natural 

capital, manufactured capital and human capital. 
• Humans: Representing humans, knowledge and all other resources that are not material in 

character but emotional and social and are needed to sustain human cohabitation. They do 
not exist without humanity and express themselves in art, culture and human 
relationships. 

• Man-made environment: Any system of organization introduced by man into the natural 
environment. 

• Least possible cost: The smallest possible loss of potential energy or available resource. 
• Ecology: All natural systems of organization59 depending on or representing solar and 

earth capital. 
• Society: The human system of organization, based on emotional and social needs. 
• Economy: A human tool and system of organization to take resources from the ecology 

for consumption or production in order to maintain society.  
• Integrate an optimal mix of nature with human habitation and economic utilization: As 

solar and earth capital can neither be made nor destroyed, human interference with the 
natural environment can only change the distribution pattern of available resources60. 
Optimal mix, as here, would mean to deprive none of the three systems of organization 
(the ecology, society, and the economy) of available resources to such an extent that 
future maintenance and growth of either are at risk. Integration, as here, means to build a 
unified system of organization where human ecological, social and economic measures 
enhance each other to sustain all sub-systems of organization equally within the eco-
sphere. 

 
3.2.f Development, Transportation and Environment in Human 
Ecological Systems: Dimensions of Infrastructure. 
 

                                                           
57 G. Tyler Miller Jr., “Environmental Science”, page 53, 1997, ITP publishing 
58 Knowledge resources are not addressed here. However, because physical movement of human capital is often aimed at  
    reaching a knowledge pool, such resources are an important aspect of transportation. (See definition of sustainable  
    transportation and chapter 3.1.b,   
    under “Telecommuting”) 
59 This includes the “human ecology” 
60 See appendixes chapter A9, under “Cost of transportation” 
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If we consider the ecological definition of transportation from chapter 3.2.e, “the moving of 
objects from one point in space to another achieved through a loss of potential energy”, we 
realize that work is being performed and in the process, change achieved. The system that 
initiates the change experiences a net-gain in form or status and the eco-sphere a net-loss in 
form of heat-waste. (development/regression relationship). From an ecological point of view, 
thus, the environment created by humans equals development based on transportation and we 
can state that  
• transportation is a form of development and vice versa, and  
• that transportation and development, while taking place, have to create some form  of 

pollution. 
 
However, while natural pollution (as opposed to man-made) through naturally occurring 
forms of transportation and development take place, the ecology provides other systems of 
organization for which the pollutants created represent available resources. A perpetual cycle 
is closed which revolves around the zone of equilibrium established between the in-put and 
out-put zones of the biosphere. As every environment (human and natural) is based on 
transportation/development, all environments must have this zone of equilibrium.  
 
Contrary to nature, man-made environments based on economic principles do not have their 
equilibrium placed within the ecology, but within the economy and within the social 
environment. However, they, too, follow the principle of net-gain and net-loss, whenever 
transportation or development occurs. The fact that net-losses resulting from gains of any 
social development61 do not automatically result in a new pool of available resources for other 
human members of the same environment, is the source of conflicts in human societies. The 
emergence of human ecology as a field of study is one attempt to understand those conflicts 
better and propose solutions. 
 
The paradigms of human ecology are built on two basic principles, environmental 
determinism and environmental possibilism. They describe the same relationship, but chose a 
diametrically opposing perspective. While the determinist model sees cultural form 
developing due to the external influence of geography, topography, climate and natural 
resources, the possibilistic model sees cultural traits as having developed independently of the 
environment and only later being screened by environmental factors62. Other models have 
been added, like the model of cultural ecology, the eco-system based model, the actor based 
model and the systems model of human ecology. All those different systems share the aim to 
place human development into a relationship context between all the individuals of a society 
and the environment they exist in. However, all models cannot more than generalize trends in 
human behavior:  
Relationships within a group of twenty people involve only 190 two-person interactions63 
(twenty people times nineteen, divided by two). So we have to consider at least 390 different 
factors shaping an environment, which are 200 single human-environment relationships and 
190 group environment relationships. But, we also have three-person interactions and more. If 
we consider a group of two thousand people, there would be 1,999,000 dyads on the two-
person relationship level alone.  
 
The number of possible conflicts in such a group is large and people introduce rules and laws 
to avoid those conflicts and to govern their group behavior and interaction. Human ecology 

                                                           
61 Development within a man-made environment 
62 Conceptual Approaches to Human Ecology: A Sourcebook On Alternative Paradigms For The Study Of Human Interactions  
    With The Environment. Edited by Terry A. Rambo, East-West Environment and Policy Institute, Honolulu, Hawaii 96848,  
    April 1981  
63 

Two persons being considered the minimum to demonstrate environmental and cultural change by a group: person A and  
    person B shape their environment independently from each other and have their own personal sets of attitudes towards the  
    change they induce. The relationship between A and B, linked through social interaction shaped by their combined attitudes,  
    represents the third factor changing the environment. (the author) 
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tries to generate models of how factors turn into self-imposed rules and to determine the 
effect they have on human environment creation. Rules and laws create hierarchies, e.g. lists 
of priorities of which social factors take precedence over what others.  Figures 8a and 8b give 
a graphic representation of a social hierarchy, the biggest circles representing factors being of 
more importance to a human environment than the smaller ones, but all are equally linked to 
and depending on each other64.  

 
The size of the circles can also represent the number of times a factor is invoked in order to 
rule over another one. The most important ones will be those used most often in organizing a 
human environment. 
 
It is not the theories of scholars or the financial prowess of economies that introduce physical 
change to areas that are used by people, but it is always the human hand that shapes the 
human environment, uses a tool or puts a theory into practice. The way we live socially as a 
group, the way we “handle” the hierarchy of environmental factors, is therefore always 
expressed physically in the way we alter the natural environment. We find that any  
characteristics of a human environment is expressed in its road-system, architecture, art and 
all other physical alterations to the original natural environment. Looking at figure 8b, we can 
easily imagine the shown pattern of social hierarchy representing a transportation 
environment, physically connecting the location of different factors in a society according to 
their perceived importance.  
 
Going back to our definitions of transportation at the beginning of this chapter and realizing 
that transportation equals work, and work is always achieved through a loss of potential 
energy, we conclude that human social relationship interactions in requiring work to take 
place, follow rules indicated by the principles for physical transportation. For this very reason 
we can find that man-made environments always result in a physical manifestation of our 
social behavior. Additionally, as efficient consumption of available resources in the ecology 
is always determined by physiological or limiting factors, analogue the created human 
environment always reflects social and political limitations and rules of a system, determined 
by the psychological make-up of a society. We can thus state that, the more ecologically 
efficient transportation (work) is being performed, either physically  or mentally, 

                                                           
64 As the number of important factors, e.g. those that take precedence, is always smaller than the number of less important ones,  
    we could also represent this graphic as a triangle, as is in fact done in many publications concerning social hierarchies. 

Figures 8a and 8b: A model of hierarchy 
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⇒ the better resources are used and  
⇒ the better development can take place in a human society, as the amount of available 

resources reaches a maximum.  
 
It is therefore possible to describe the development potential of a society and its social and 
ecological sustainability by analyzing the efficiency with which all forms of movement in its 
widest sense are arranged. Furthermore, in order to create a sustainable human environment, 
we only need to implement a sustainable transportation environment on all levels where 
movement takes place. This includes the movement of knowledge and ideas. For PPP to be 
most efficient, it is therefore important to provide a basis of free exchange of ideas and have 
(ideally) the complete intellectual participation of all members of the population where PPP 
measures are implemented. 
 
Within such an environment a society will move itself and its resources efficiently and 
sustainable, provided the individuals’ environmental perception of that society is able to 
recognize the personally most efficient mode of transportation (work) from a variety of 
choices offered. Therefore, education must be a compulsory part of any physical environment 
planning: Humans’ large brains in combination with hands to use tools have replaced the 
physiological component of physical limitations due to body-shape with a psychological 
component of environment perception. The environment perception enables people to invent 
tools to overcome bodily restrictions.  
 
This combination of brain, hands and perception gives humans an advantage over other living 
beings. However, it comes at a price and humans do know and understand their environment 
less automatically, as their instincts are only developed rudimentary when compared with 
other living organisms. After birth they have to go through a very extended period of learning 
in order to develop their environmental perception sufficiently to live in the natural world. 
The more choices that perception enables a human to make, the more successfully and 
efficiently it can survive, that is, to close the circle, if the human environment it lives in 
allows for a maximum realization from all those possible choices available for 
implementation. 
 
To allow for sustainable human environments we, thus, have to consider the following: 
 
1. In order to sustain an equilibrium in a changed human environment, we need to adapt 

⇒ the physical resources, 
⇒ the psychological and social resources, and 
⇒ the organizational resources of this environment to that change. 

 
2. In order to guarantee a continued sustainable development of a changed human 

environment, we need to take measures to 
⇒ sustain the ecological environment that is the basis of the human environment within 

its natural zone of equilibrium, 
⇒ sustain the social environment within the human social zone of equilibrium, 
⇒ sustain the economic environment that supports those zones of equilibrium by 

redesigning the economic tool used to extract available resources to support the 
ecological and human environment in accordance with ecological principles, and 
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⇒ sustain a back-flow of financial capital to the area that supplied the available 
resources that were transferred into financial capital65. 

 
3. In order to allow for the most efficient implementation of points 1. and 2., we need to 

⇒ build a transportation environment that provides efficiency for all forms of physical 
and non-physical movement in its widest sense in the human and ecological 
environments, 

⇒ build a transportation infrastructure that provides a sustainable choice, and 
⇒ train and educate the environmental perception of people in the ground area of the 

concerned environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
                                                           
65 Analogue to the ecological principle that waste generated through consumption always represents a potential resource for  
    another life form. (With the possible exception of heat-waste.)  
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Chapter 4: Study Implementation and Time Frame 
 
The study implementation is carried out through the following main steps:  
 
• Preliminary papers66 
A preparatory step in study implementation was to conduct research on two traffic related 
topics, land use at CMU and parking conditions and behavior. Information derived from these 
papers were the basis to establish 

 The urgency of the problem at hand 
 A study time-frame 
 Study groups 
 Research methods 
 Variables of the study, and 
 Guidance for indicator development 

 
• Questionnaire 1 and semi-structured interviews (SSI) 
The initial step of the study itself is the first questionnaire (out of two) and SSI conducted 
with  key-informants. Data collected is analyzed and partially used for the assessment of the 
study area, the synthesis of the pilot project and the preparation of the second questionnaire. 
 
• Assessment of target area 
Parallel to the questionnaire and SSI an on-site assessment of the physical, psychological 
(environmental behavior) and organizational conditions of the study site is undertaken based 
on TEA and OBEA. 
 
• Analysis 
The Analysis combines the results of steps 1-3 and gives a summary and interpretation of the 
data. 
 
• Case triangulation 
The case triangulation will verify the qualitative data derived from steps 1-4 with the 
quantitative data of step 3, resulting in the 
 
• Synthesis (Pilot project) 
After data verification through case triangulation all available information is used to develop 
a traffic management concept based on economic internalization and under acknowledgement 
of land-use and environmental psychology principles. 
 
• Questionnaire 2 
Central aspects and concepts of the pilot project are introduced to the stakeholders by means 
of questionnaire. 
 
• Critical analysis 
The critical analysis focuses on 

 The questionnaire 2, and 
 The study implementation. 

Results should provide a step by step implementation process for the pilot project and propose 
indicators for progress evaluation and monitoring.  
 
• Time frame 

                                                           
66 “Proposal for a Land-Use Plan and Concept for One of the Study Centers of Chiang Mai University Campus”, (under  
    supervision of Ass. Prof. Udsadanka Porananond) and “Vehicle Parking at Chiang Mai University Campus”, under supervision  
    of Prof. Dr. Suthenee Dontree. 



 44

 For the complete study: February to August 2000 
 Questionnaire 1: February and March 2000 
 Semi-structured interviews: April and May 2000 
 Assessment, Analysis, Case triangulation and Synthesis: June 2000 
 Critical analysis: July 2000 
 Final draft: August 2000 
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Chapter 5: Considered Data, Research Variables and 
Methods Used 

 
5.1 Preliminary Papers 
 
Two preliminary papers were executed in order to better define the frame of this study, to 
understand the extent of the problem of traffic management at the study area and develop 
cartographic material that could be used for the study on PPP/UPP. Data gathered and 
analyzed for the first paper, “Proposal for a Land-Use Plan and Concept for One of the Study 
Centers of Chiang Mai University Campus”, was used to establish a research method based 
on TEA, OBEA and semi-structured interviews in combination with a questionnaire. The 
second paper, “Vehicle Parking at Chiang Mai University Campus”, was employed to 
establish a relationship between qualitative behavioral data gathered by the questionnaire of 
the first paper and objective physical conditions at the study site. The papers were written 
under supervision of Ass. Prof. Udsadanka Porananond and Prof. Dr. Suthenee Dontree, 
respectively. 
 
• “Proposal for a Land-Use Plan and Concept for One of the Study Centers of Chiang 

Mai University Campus.” 
 
Objectives and expected results were: 
 

1. Assess the situation of traffic in a selected study area 
2. Establish the points of view of concerned groups at the target site regarding traffic 

and transportation 
3. Develop a land-use plan based on the proposals and ideas of concerned groups 
4. Identify possible conflicts of interest and recommend topics for further studies. 

 
Methodology: 
 

The methods used were: 
1. A questionnaire  
2. Interviews 
3. Observer based assessment (OBEA) through field observations 
4. Technical based assessment (TEA) 

 
The questionnaire was written with the help of one Master degree student and two Bachelor 
degree students at the university. Five topics were addressed: 
• General information about the students  
• Transportation at the study area and the university in general 
• The current land-use 
• General, physical characteristics of the study site regarding transportation 
• Pollution 
The questionnaire was conducted between the 1st of September 1999 and the 1st 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 study site 
(excluding the premises of the Social Science and Humanities Faculties) and adjoining areas 
for student activities and dormitories. 

- The average age of the participants was 22.975 or 23 years. 
- 47 % of the participants were male and 53 % of the participants female. 
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- Social position of participants were given with 
1. Teachers  7 % 
2. Administration 0.5 % 
3. BA students  71 % 
4. MA students 20 % 
5. University personnel 1 % 
6. Personnel from the private sector 1 % 

Some topics of the questionnaire were asked to be answered in the participants’ own words67. 
This category of questions was employed as a feedback-mode to evaluate the questionnaire 
itself and to improve data selection for the study on the Polluter Pays Principle. Answers of 
the questionnaire that needed no personal wording by participants were evaluated by percent-
distribution.  
Interviews were conducted with teachers, students, guards and the administration. Interview 
partners of each group were chosen at random. 
Field observations  (OBEA) were conducted on numerous occasions. All together 22 field 
trips were made to establish information concerning this paper. 
Technical based assessment (TEA) is based on documents from the university administration, 
and the department of geography. 
 
Data used: 
 
Information regarding current land-use was taken from the university land-use master-plan 
1992-1996. Due to the age of this document field-trips have been undertaken to compare the 
actual land-use with the use proposed by the master-plan. This was done especially in regard 
to parking habits at the target site. 
Current areas of construction were also taken under consideration, as well as buildings that 
had not been finished or constructed by the time the master plan was printed. 
 
The number of students at the target site has been derived from a population census of the 
administration for the year 1997. The actual numbers for the target site were taken from this 
report and an estimated number of commuters was added (2670 heads). This number was 
verified with various teachers and the administration of the library, as well as through OBEA. 
 
The maps and graphs of this paper are based on maps of the study site from the geography 
department of the university. Changes have been made by the author to update those maps. 
Some buildings added might be slightly off scale, as they are computer generated images and 
not based on GIS coordinates. However, miss-scaling does not occur to a degree that might 
compromise the information given in the maps, which has been verified by numerous field 
trips. 
Some roads shown on existing maps were not accurate or missing completely. Where 
necessary, the author has added their outline to the maps. Their general direction and number 
of bends is verified by field trips, but their exact location is not given according to GIS data. 
However, width and condition of all the roads concerning possible changes or integration into 
the proposed management concept have been assessed through field-trips. The field-work 
undertaken for this paper was carried out on foot, by bicycle and by motorbike.  
 
OBEA information concerning land-use was transferred onto maps provided by the 
university’s geography department. After updating those maps with the help of computer 
software, a second round of field-trips was undertaken to verify changes made by the author. 
Only after that, field-trips concerning the traffic management concept were taken and OBEA 
information was then transferred onto the corrected maps and developed from there. 
 

                                                           
67 A complete list of those answers can be found in the appendix, chapter A5. 
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• “Vehicle Parking at Chiang Mai University Campus” 
 
Objectives and expected results 
 

To identify some of the factors that can lead to parking in unauthorized areas an 
assessment and a basic analysis were undertaken for the site in question. Through comparison 
of the structure and physical appearance of areas used for any form of parking, indicators 
could be developed. They were used to define criteria for parking area design and to develop 
definitions of correct/incorrect parking modes. By showing the relationship between parking 
lot design and the mode of parking a model for an optimal design and possible improvements 
for existing lots could be derived68.  

 
Objectives: 

 
1. Show a possible spatial relationship between parking lot design and parking in 

unauthorized areas. 
2. Find criteria that can be used to develop a parking lot design concept for the study site.  
3. Explain and define the occurrence of “wild parking”. 

 
Expected results: 

 
• A graphic description of areas used for parking at the site 
• Define different categories of parking space found at the target site 
• A graphic description of “best” and “worst” parking scenarios 
• Develop a parking lot design concept 

 
Methods used: 

 
Technical based assessment (TEA) 
• Photographic images 
• Quantitative data 

 
Observer based assessment (OBEA) 
• Graphic description 
• Qualitative data 

 
TEA was applied by combining photographic images with numeric information. Pictures have 
been taken on two independent occasions. First, during the national university sports activity 
week in 1999, with a minimum of parked vehicles present at the study site. Second, during a 
normal day of study activities within the same month. The image data was projected on a grid 
of the target area and classified according to the selected variables for the assessment, 
concerning the situational factor and the objective physical conditions of the parking sites. 
Each image was given a qualitative value derived from the assessment. The qualitative value 
was established through a grade system, which used between 2 and 4 value divisions, 
differing individually for each variable. The sum value of all variables provided a group of 
digits. The lower the digit was for a site, the better the quality in regard to environmental 
perception. All sites were then divided into six groups, which were: 

• excellent quality 
• very good quality  
• good quality 
• medium quality 
• temporarily acceptable bad quality in need of adaptation 

                                                           
68 See appendixes, chapter A6. 
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• unacceptable quality in urgent need of adaptation 
 
The result was transferred onto the grid to establish a spatial relationship between parking lot 
design and parking behavior as expressed in “wild parking”. The parking sites and their 
individual values were compared with locations where wild parking is observed. A definition 
in relation to the parking system could be obtained. 
During the second step of analyses, by means of OBEA, the site values were integrated to 
establish the current system of circulation at the site and were set into relation to the overall 
infrastructure. Land-use and site planning criteria were employed descriptively to link 
findings with environmental criteria of the assessment that could be used to develop a concept 
for parking lot design. In the last step, the synthesis, all findings were considered on the basis 
of “The Commons” to develop a concept for a parking site system69. 
 
5.2 Mitigating the Traffic Problem at Chiang Mai University Through   
Environment Management Measures Based on the Polluter Pays 
Principle 

 
Data and data source: 
 

• Data:  qualitative and quantitative 
• Data sources: university administration, faculties and research  

Research in form of questionnaires was conducted by a sample size giving a 97,5 % and 95% 
confidence level70 for an assumed population of 10.000 heads for the target area.   

• Selective techniques: stratified and random sampling 
 
Data collecting tools: 
 

• Questionnaire 
• Semi-structured interviews 
• TEA 
• OBEA 

 
Organization of data groups (Data Treatment): 
 
The users of the transportation system at the study area are divided into 5 groups 
• Students 
• Teachers 
• Administration 
• University personnel, research assistants & others 
However, for the data collection, at times more than those 4 groups were considered by 
dividing them into sub-groups, like BA students and MA students.  First, the assumed number 
of 10.000 users would be separated into three sub-groups: 
• Students 
• Non-students 
• Commuters71 
Students were separated according to their faculty, and the number of samples taken from 
each group represented the percent distribution of an assumed 10.000 users of the target area. 
Non-Students were separated into the following groups and again the samples taken 
represented the percent distribution: 
                                                           
69 See appendixes, chapters A6 and  A11. 
70 Based on: AREA Mini Presentation, David Mendel, April 1977. From “Geographical Research Methodology”, Manas Suwan,  
    Odeon Store, 1989. 
71 People that are not registered in one of the resident institutions or faculties of the target area, but use the premises. 
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• Teachers 
• Faculty/Research assistants 
• Administration personnel 
• Regularly employed personnel 
• Private employees 
 
Commuters constituted a control group and the samples were taken at random at the study 
site. The result for this group was then compared with the overall result of the questionnaire.   
 
Data Analysis: 
 

• Contain analysis of quantitative and qualitative data 
• Descriptive analysis (percentage and frequency distribution) 
• Triangulation72 

 
For the data analysis, one important characteristics of PPP had to be considered: its measures 
in environment management are not punitive and do not favor any special group of interest.  
Minorities and majorities are therefore of only relative importance.  Looking for common 
denominators in each group, independent of its size, is the foremost concern of data analysis 
incorporating PPP ideas. 
 
To find those denominators based on a study concept using qualitative and quantitative data, a 
method called “Triangulation” is used.  Because qualitative data is often criticized for its 
limited objectivity and reliability and thus validity, the study uses triangulation cross-
checking to minimize such shortcomings. Two types of triangulation are used: 
• data triangulation by using documents, observations and discussions/ interviews. (One 

important aspect of data triangulation is that quantitative data is intended to play an 
important role in verifying the qualitative information.) 

• case triangulation by including reference groups or activity examples. 
 
In order to meet the study objectives, a sequence of analytical steps follows the data 
collection and as a first step the opinion and experience of the target groups were considered 
using an identical structure: 

• The origin and social position of the groups 
• Objectives (in transportation needs) 
• Opinions and visions 
• Practiced behavior regarding traffic and transportation 
• Proposals regarding transportation 
• Benefits from proposed changes 

In a second step, these results were compared with the data obtained by TEA and SSI of the 
transportation management system.  Both sets of data were then compared for possible 
contradictions and conflicts were identified, providing a basis to describe common 
denominators.  This information formed the guidelines for developing the pilot project 
concept together with information concerning the transportation infrastructure collected by 
TEA/OBEA.  

                                                           
72 Mikkelsen, B. (1997): Methods for Development Work and Research, p. 209 
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Data collecting tools: 
• Questionnaires 
• Semi-structured interviews 
• Technical Based Assessment (TEA) 
• Observer Based Assessment (OBEA) 

Data analysis: 
• Contain analysis of quantitative and 

qualitative data 
• Descriptive analysis (percentage and 

frequency distribution) 

Data treatment (organization of data 
groups): 
• Students 
• Teachers 
• Administration 
• University personnel 
• Commuters 
• Private & research employees, etc. 

Variable selection according to: 

1. Population of the study area:  
• Social position 
• Gender 
• Age 
• Accommodation 
• Personal transportation 
• Vehicles 
2. Current traffic management: 
• Traffic control structures 
• Traffic discipline 
• Public transportation 
3. Current Land-use: 
• Management principles 
• Parking 
• Road infrastructure 

Data triangulation 

• Legal set-up 
• Possibilities of CMU 
• Restrictions of CMU 
• Administrative structure 
• Decision finding at CMU 
• Current traffic rules and 

regulations 
• Current traffic related 

programs 
• Traffic master plan of 

faculties 

Data base for pilot project 
development based on PPP/UPP 

The physical environment The psychological environment 

• Population of study area 
• User groups of study 

area 
• General geography of 

faculty building sites 
• Access roads 
• Parking lots 
• ‘The Commons’ linking 

faculty buildings 
• Traffic flow 
• Current land-use 
• Vehicle ownership 
• Type of transportation 

used 
• Type of accomodation 

The organizational environment 

Figure 10: 
Variables of the study 
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The pilot project was the basis for the third phase of data analysis, the feedback phase.  In 
order to verify the study results and to give all concerned groups the opportunity to reflect on 
the content and the study process, a final evaluation of the proposed pilot project was carried 
out. 
Together with personal observations and experience during the study implementation, this 
evaluation is the basis for recommendations and concept outlines regarding the use of 
PPP/UPP measure in mitigating the traffic Problems at CMU. 
 
5.3 Methodology According to Considered Environments 

 
5.3.a The Physical Environment of the Study Site 
 
Objectives applied in data selection: 
 
Selected data  
• must have direct relevance for traffic management 
• must be able to present the current traffic management system sufficiently 
 
Variables considered: 
 
The variables considered were 
• Population of study area,  
• User groups of study area, 
• General geography of faculty building sites, 
• Access roads, 
• Parking lots, 
• “The Commons” linking faculty buildings, 
• Traffic flow,  
• Current Land-use, 
• Vehicle ownership, 
• Type of transportation, and 
• Type of accommodation. 
 
Methods used: 
 
1. TEA (Technical Based Assessment) based on 

• Maps73 
• Data from  university and faculty administration74 
• Data from preliminary papers 
 

2. OBEA (Observer Based Assessment) based on 
• Photographic images: Pictures were taken between October 1999 (ninety-nine) 

and June 2000.  
• Field-trips: Field trips were conducted between October 1998 (ninety-eight) and 

June 2000.  
• Random interviews and SSI: Interviews were conducted with teachers, students, 

guards and the administration. Interview partners of each group were either 
chosen at random or selected for SSI. For the latter type of interview, 18 

                                                           
73 In part taken from preliminary paper 1: “Proposal for a Land-Use Plan and Concept for One of the Study Centers of Chiang  
    Mai University Campus” 
74 From central administration, Bundit Graduate School, Department of Geography, the main library and all faculties at the study  
    site 
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representatives of all user groups were chosen according to their technical 
expertise, experience and/or social position75.  

 
3. Questionnaire 1 

For the physical environment especially regarding vehicle ownership, type of 
transportation and type of accommodation. The number of questionnaires was based on a 
data confidence level of 97.5 % and was conducted between February and March 2000. 
The program used for analysis was SPSS. The researcher or a research assistant collected 
all data (details see next chapter).  

 
5.3.bThe Psychological or Attitudinal Environment 
 
The description of the psychological environment for transportation related issues is 
considered important for the assessment and pilot project development alike. It reflects 
consumer satisfaction and attitude and gives a frame for project and indicator development. 
 
Objectives applied in data selection: 
 
Selected data  
• must have direct relevance for traffic management 
• must be able to establish the perceived efficiency of the current management system 
• must be able to reflect environmental and traffic perception of the campus users 

themselves 
• must be able to give a frame for suggested PPP measures and probability of acceptance 
 
Variables considered: 
 
The variables considered were 
• Population of study area, here 

 Social position 
 Gender 
 Age 
 Accommodation 
 Personal transportation 
 vehicles 

• Current traffic management, here 
 Traffic control structures 
 Traffic discipline 
 Public transportation 

• Current Land-use, here 
 General management principles 
 Parking 
 Road infrastructure 

 
Methods used and data treatment: 
The number of questionnaires was based on a 97.5% confidence level with a statistical 
accuracy of + 0.5 for a population of 10.00076 heads at the study site. Participants were 
chosen according to user-groups and ,here, individuals and/or groups of people of at least four 
were approached at random.  
 
All data was collected by the researcher or a research assistant.  

                                                           
75 For a detailed list of topics and a summative transcription of the interviews, see appendixes, chapter A4. 
76 See chapter 6.1: Assessment of study area, population.  
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The data was analyzed for mean percent distribution. 
The software program SPSS was used for data analysis. 
 
The number of questionnaires for a 97.5% confidence level for this population is 47877.  Due 
to calculation in two-digit percent points, the actual total number calculated was 480. The 
number per user group is given as follows: 
 

No. of 
questionnaire 
per sub-group: 

 
No per group: 

BA 
students 

MA 
students/ 
doctoral 
students 

Teachers Research 
Assistants 

Adminis-
tration 

Full-time 
employees 

Faculty of 
Humanities: 

119 

 
95 

 
10 

 
9 

 
1 

 
2 

 
2 

Faculty of 
Science:  

147 

 
97 

22 + 3 for 
doctoral 
students 

 
13 

 
2 

 
5 

 
5 

Faculty of 
Social 

Sciences: 91 

 
65 

 
19 

 
4 

 
1 

 
1 

 
1 

Faculty of 
Economics: 

36 

 
22 

 
12 

 
2 

 
- 

 
- 

 
- 

Computer 
Center:  

2 

 
- 

 
- 

 
- 

 
1 

 
1 

 
- 

Library:  
9 

- - - 2 4 3 

Student 
registration:  

3 

 
- 

 
- 

 
- 

 
1 

 
1 

 
1 

Sum: 
 

Sub-Total: 

279 
 

407 

66 28 8 14 12 

Estimated  
(daily) 

Commuters 
and others: 73 

 
 

73 

 
Total 

 
480 

 
 
5.3.c The Organizational Environment 
 
The organizational environment describes the implementation environment of traffic related 
measures. Here, two objectives were applied in data selection: 
 
1. Describe the current frame of existing traffic measures, and 
2. Describe a possible frame for future traffic measures. 
Variables considered: 
 
                                                           
77 Source: AREA mini presentation, Darwin Mendel, April 1977 

Table 1: Number of 
questionnaires 

according to user 
groups 
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The variables considered were 
• Legal set-up and possibilities/restrictions of CMU 
• Administrative structure of CMU 
• Decision-finding at CMU 
• Current traffic rules and regulations 
• Current traffic related programs 
• Traffic master plan of faculties 
 
Methods used: 
 
Most information was collected via SSI. In some instances written data was available. The 
data was then transferred onto tables or brought together in a descriptive summary. 
 
5.4 SSI78

 
Participant selection: 
 
Participants were chosen according to one or more of the following criteria: 

1. Member of one of the user groups 
2. Specialist in a study related field(s) 
3. Active participation or role in current traffic management 
4. Strong recommendation by any of the user groups  

The number of participants from each study group did not represent the percent distribution of 
the actual number of heads for each group. 
 
Topics approached during interviews: 
 

1. Administration 
2. Traffic and transportation at CMU 
3. Land-use 
4. Physical conditions at campus 
5. Pollution 

 
Focus during the interviews: 
 

1. Personal perception (How do you think?) 
2. Personal perception of attitude of all users towards topics (How do other people 

think?) 
3. Cultural specifics in connection with topics (How does Thai society think?) 
4. Suggestions 

 
Methods used: 
 
Preparation stage: Each chosen participant was first contacted in person and a detailed list of 
topics in English and Thai was forwarded. Second contact was made via Telephone in order 
to arrange for an appointment not before at least 7 days since the first contact. 
 
The SSI: Time allocated for the interviews with each participant was between 60 and 90 
minutes. Before the start of the interview, participants were informed that they could discuss 
any traffic related topic besides those on the list. Research- and analysis-focus would, 
however, primarily concern the topics introduced. 
 

                                                           
78 For more details see appendixes, chapters A3 and A4 
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Other than SSI: 
 
Between October 1998 and June 2000 the researcher had many conversations and interviews 
while conducting other traffic related research. Resulting knowledge and experience was 
integrated in the study implementation and analysis. 
 
5.5 The Second (Feedback) Questionnaire 
 
Topics addressed in the 2nd questionnaire: 
 

1. Physical traffic environment 
2. Organizational traffic environment 
3. Traffic PR (attitudinal traffic environment) 

 
Methods used and data treatment: 
 
The number of questionnaires was based on a 95% confidence level with a statistical accuracy 
of + 0.5 for a population of 10.00079 heads at the study site. Participants were chosen 
according to user-groups and, here, individuals and/or groups of people of at least four were 
approached at random.  

 All data was collected by the researcher or a research assistant.  
 The data was analyzed for mean percent distribution. 
 The software program SPSS was used for data analysis. 

 
The number of questionnaires for a statistical accuracy of 95 % for this population is 36980.  
Due to calculation in two-digit percent points, the actual total number calculated was 374. 
The number per user group is given as follows: 
 

No. of 
questionnaire 
per sub-group: 

 
No per group: 

BA 
students 

MA 
students/ 
doctoral 
students 

Teachers Research 
Assistants 

Adminis-
tration 

Full-time 
employees 

Faculty of 
Humanities: 

94 

 
74 

 
8 

 
7 

 
1 

 
2 

 
2 

Faculty of 
Science:  

114 

 
75 

17 + 3 for 
doctoral 
students 

 
10 

 
1 

 
4 

 
4 

Faculty of 
Social 

Sciences: 70 

 
50 

 
15 

 
3 

 
- 

 
1 

 
1 

Faculty of 
Economics: 

28 

 
18 

 
9 

 
1 

 
- 

 
- 

 
- 

Computer 
Center:  

1 

 
- 

 
- 

 
- 

 
- 

 
1 

 
- 

Library:  
7 

- - - 2 3 2 

Student       

                                                           
79 See chapter 6.1: Assessment of study area, population.  
80 Source: AREA mini presentation, Darwin Mendel, April 1977 
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registration:  
3 

- - - 1 1 1 

Sum: 
 

Sub-Total: 

217 
 

317 

52 21 5 12 10 

Estimated  
(daily) 

Commuters 
and others: 57 

 
 

57 

 
Total 

 
374 

Table 1a: Number of 
questionnaires for the 

feedback phase according 
to user groups 

 
The following worded questions were asked in the questionnaire: 
 
Regarding Space: 
 
Question 1: 
Would you consider the existence of a silent zone around the main library as an improvement 
to your daily activities at university campus? 
 
Question 2: 
Would you consider less concrete and more greenery as an improvement to university 
campus? 
 
Regarding Traffic: 
 
Question 3: 
Would you consider a convenient weather protected system of walkways connecting faculty 
buildings as an improvement of traffic infrastructure at campus? 
 
Question 4: 
Would you consider an increase in traffic guards to ensure a more strict traffic law 
enforcement as an improvement to traffic management at campus? 
 
Question 5: 
Would you consider an increase in tramcars and lines in combination with a higher frequency 
of runs as an improvement to traffic management at campus? 
 
Question 6: 
Would you consider such a tramline system as an alternative to your current, main form of 
transportation at campus? 
 
Question 7: 
If the university initiates PR activities and campus-user tutoring regarding the guards and 
their role in traffic management at campus, do you think that would be an improvement to the 
current traffic management? 
 
Regarding the Polluter Pays Principle: 
(The following text was included in the questionnaire:) The Polluter Pays Principle uses fees 
for traffic management. Those collected fees can only be used for traffic measures and 
management and must result in the creation of traffic alternatives for users. It requires that 
those users at campus that create more pollution than others to pay a higher fee. 
 
Question 8: 
Would you agree to the following objectives to university traffic management? 
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• Provide an increase in human space over traffic space. 
• Provide a traffic environment that has less air-, noise-, and visual pollution. 
• Decrease the number of vehicles at campus. 
• Promote walking as the general form of short distance commuting. 
• Implement PPP/UPP. 

 
Question 9: 
Would you agree to the following guiding principles for traffic management at campus? 
• Unless it creates direct contradiction to or conflicts with the underlying objectives, 

always put the user convenience within the traffic environment first. 
• Traffic measures should consider all user groups equally. 
• Traffic measures should give all user groups sufficient time to prepare for their impact. 
• Utilize people participation as much as possible. 
• Traffic measures should always have an educational effect. 
• Always promote the environmentally more efficient form of transportation. 

 
Question 10: 
What do you think of the following statement? University should create a traffic management 
unit that has an equal number of representatives from all user groups, which are students, 
teachers, faculties, university personnel, administrators. 
 
Question 11: 
(Please answer, even if you did not agree with question 10) 
What do you think of the following statement? This traffic management unit should be the 
only body that can decide on the rate of user fees. 
 
Question 12: 
(Please answer, even if you did not agree with question 10) 
What do you think of the following statement? This traffic management unit should be the 
only body that decides on how traffic user fees are employed at campus and what traffic 
measures are taken. 
 
Regarding People Participation: 
 
Question 13:  
Do you think that the role of user groups in traffic organization should increase? 
 
Question 14: 
Do you think that university should call a public forum on transportation to discuss its policy 
regarding traffic management? 
 
Question 15: 
(Please answer, even if you did not agree with question 14) 
Do you think that such a public forum should have the opportunity to propose a traffic 
management plan worked out by all participants to the university? 
 
Approach towards formulating the questions: 
Especially regarding questions 8 and 9, the research tried to simulate a situation similar to one 
any administrative or management unit experiences: decisions very often concern a group of  
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objectives and guidelines that form part of a whole. It is therefore not possible to eliminate a 
less popular part of such a set without compromising the whole. Accordingly, the 
questionnaire did not ask for an evaluation of the individual objectives and guidelines 
introduced in the questionnaire. Instead, participants were only given a choice to either accept 
or reject them as a whole. 
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Chapter 6: General Assessment of the Study Area 
 
6.1 User Groups and Population at Study Area 
 
User Groups: 
 
The following user groups were distinguished: 
 
1. Students 
2. Teachers 
3. Administration 
4. University personnel 
5. Research assistants 
6. Private employees (including red busses and guards) 
 
Population81: 
 

Faculty of 
Humanities: 

2503 

 
2200 students 

 
192 teachers 18

a
Faculty of 

Science: 3064 
 

2562 students 
 

266 teachers  34
a

Faculty of 
Social 

Sciences: 
1879 

 
1745 students 

 
75 teachers  7 

a

Faculty of 
Economics: 

750 

 
709 students 

 
32 teachers  3 

a

Computer 
Center: 39 

 
- 

 
- 11

a
Library:  

182 
 
- 

 
- 49

a
Student 

registration: 
49 

 
- 

 
- 21

a
Estimated  

(daily) 
Commuters 
and others: 

1534 

 
 

1534 

 
 
- 

Sum: 
 

Total: 

8750 565 

 

                                                           
81 Data concerning the current number of the population at the study area was
    January the 15th,2000. 

p
Table 2: Number of heads per user grou

 

 research 
ssistants 

50 
administrative 

personnel 

43 
full-time 

employees 
 

 research 
ssistants 

100 
administrative 

personnel 

102 
full time 

employees 
 

research 
ssistants 

 
23 

administrative 
personnel 

 
29 

full-time 
employees 

 
research 
ssistants 

 
5 

administrative 
personnel 

 
1 

full-time 
employees 

 
 research 
ssistants 

19 
administrative 

personnel 

9 
full-time 

employees 
 

 research 
ssistants 

74 
administrative 

personnel 

59 
full-time 

employees 
 

 research 
ssistants 

14 
administrative 

personnel 

14 
full-time 

employees 
 
 
- 

 
 
- 

 
 
- 

143 285 257 
 

10.000 

 collected from the CMU registration office on  
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 6.2 The Study Site And Physical Conditions Relevant for Traffic 
 
General Geography: 

 
The study site is one of the study-centers of the Chiang Mai University campus. Areas not 
occupied by buildings feature: 
 
1. Untended mixed forest types, mostly in areas with more than 15 % sloping. 
2. Tended gardens and park-like greenery, with trees, shrubs and flowers. 
3. Open space with lawn cultivation. 
4. Clear-cut areas for parking. 
5. Walkways connecting buildings. 
6. Resting areas. 
7. Smaller open air sport-facilities. 
8. Some private gardens 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rainbow colored area = area 
currently under construction 

            Steep ravine, areas with  
       more than 15 % sloping and/or   
             pond or small stream 

Easily accessible area and/or 
      area with less than 15% sloping 

          Buildings at study area 

Map 1: General Geography 

Buildings: 
 

Map 2: Buildings at the study area

1. Department of Computer-
science 

2. University Computer 
Center 

3. Department of 
Mathematics 

4. Department of Statistics 
5. Main Building of the 

Faculty of Science and 
Department of Chemistry 

6. Department of Biology 
7. Department of Geology 
8. Exhibition Hall 
9. Book Store  
10. Main Library 
11. Administration and 

Registration 
12. Multi-faculty teaching 

facilities 1 
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13. Multi-faculty teaching facilities 2 
14. Building of the faculty of Physics 
15. Multi-faculty teaching facilities 3 
16. Canteen and Student Union 
17. Women’s Dormitory 3 
18. Former department for Architecture (now abandoned) 
19. Faculty of Economics 
20. Between southern and northern intersection of western side of target area: private houses 

for teachers and smaller institutes 
21. Faculty of Social Sciences 
22. Canteen of Faculty of Humanities 
23. Group of Maintenance Buildings 
24. Faculty of Humanities, Foreign Language Department 
25. University Radio 
26. Faculty of Humanities 
27. Faculty of Humanities 
 
Roads: 
 
The road-system used at the study area is based on a two-lane road system and distinguishes 
between free access and limited access.  

        Roads with free access   Roads with limited or no access 

Map 3: Roads at study area 

 
Road with free access can 
be described as follows: 
- The traffic lanes have 

an average width of 
2.5 to 3 meters. 

- Road-shoulders are 
partially turned into 
bicycle lanes. 

- At bigger intersections 
during rush hours 
traffic is directed by 
policemen. 

- Road-signs are 
sometimes painted on 
the road surface. 

- No right-of-way 
system is used to 
direct traffic flow. 

- No one-way roads are 
installed. 

 
 
 
 

Roads with limited or no access are used to 
- Interdict through-traffic 
- Lead to reserved parking lots 
- Are used as improvised parking area 
 
Current traffic flow system: 
 
The current traffic flow system provided by the road set up features one central, three 
major and one minor traffic node. 
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The central node: 
This node is situated in the middle of an area at the study site that forms a triangle, the corners 
of which are the main library building, the faculty of social sciences building and the faculty 
of humanities building. Traffic is directed to the node by three main access roads, entering 
from the North, West and South. A fourth access road from the East is restricted to use by 
teachers and university personnel and its main purpose is to hinder through-traffic and 
provide area for parking. 
 
The major nodes A and B: 
The nodes A and B can be considered as one, as they are in close proximity to each other and 
constitute the entrance and exit nodes for almost all traffic from and to the main entrance of 
the university campus. Between them, to the Southwest of the road is center 1 of non-

A 

B

C 
D

2

1

Map 4: Current traffic flow system 

          Two directional      
           Traffic 
 
           Major traffic     
           node 

                 Center of non- 
                 curricular activity 
                 and public            
                 services 

              Central traffic node  
               at the faculty of      
               humanities 

A 

B
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curricular activity and public services, as well as the main access area to the largest open-air 
recreational facilities of the university to the Northeast of the study area. 
 
The major node C: 
The node C constitutes the main entry and exit node to the study area. From the North it 
collects traffic from the main entrance that bypasses the study area to the east. From the East 
and South it collects traffic from the student dormitories and from the South traffic from the 
main back-entrance  
and via a roundabout from the main eastern entrance of the university campus82. To the 
Southeast corner of the node is a large open-air sports facility (center of activity 2). 
 
The minor node D: 
This node collects mostly traffic from the student dormitories to the Southwest of the study 
site and from the private quarters of teachers and other personnel to the West.  

 
Except for the central node at the faculty of humanities, all nodes are outside of the study 
area, but directly adjacent to it. They are considered here because any change in the traffic 
flow at the site directly, will immediately have an impact on the amount of vehicles they have 
to accommodate and the overall traffic flow at campus. Movement through the study area 
constitutes an alternative route to cross from the northern area of campus to the South and 
vice versa, especially for all commuters from the dormitories and private quarters to the 
Southwest and West of the study area. 
 

 

Map 5: Current traffic flow around 
study area and through-traffic. 

Student dormitories 

Private housing 

Main traffic arteries 

Target area 

Ordinary roads 

Campus boundaries 

 
 
 

                                                           
82 To the East and South of the campus are the main city areas of private dormitories and apartment buildings for students. 
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Current areas used for vehicle parking: 
 

Areas reserved for parking “Wild” parking

Map 6: Current areas 
used for parking 

 
 

 
 
 
 
There are four types 
of parking lots: 
1. Reserved parking 

lots. 
2. Parking lots 

separated 
according to type 
of vehicle. 

3. Mixed parking. 
4. “Wild” parking83 
 
 
 
 

 
Table 3: Number of provided parking lots84: 
 

Amount of parking lots provided Area 

Cars Motorbikes Total 

Amount of students 
using the area during 

lectures 
Library 78 520 598 No information 

Faculty of Social Science 233 561 794 1,070 
Faculty of Humanities 149 555 704 2,478 

Computer Center 32 - 32 No information 
Faculty of Computer Science 34 110 144 No information 

Faculty of Science 277 555 832 2,248 
Multi faculty teaching facilities 55 520 575 2,143 

Student activity building 66 300 366 No information 
Faculty of Economics 55 130 185 500 

sum 979 3,251 4,230 8,439 
 
Teachers and other university personnel use areas for reserved parking. The entrances to these 
locations are normally guarded and parking takes place in an ordered fashion. Parking lots 
separated according to type of vehicle are normally designated by the size of the entrance to 
the lots. Mixed parking uses painted signs on the pavement to indicate types of vehicle. 
“Wild” parking happens anywhere at the study site. 

                                                           
83 Parking in any area that is clearly not designated for the purpose. 
84 Data from Summer 1999 
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It is sometimes not easy to tell which areas are designated for parking and which is not, as for 
example the area at the entrance to the canteen of the Faculty of Humanities. It happened to 
the author repeatedly85 that he was asked to leave clearly marked motorbike parking lots, 
because “this area is now used for construction”. Generally the following trend can be 
observed: as soon as more than one motorbike or car is parked in a given area, other vehicles 
will accumulate around it, independent of whether the area is a spot marked for parking or 
not. 
 
6.3 Employed Means of Transportation 
 
Users at campus employ a variety of vehicles for transportation. The following different types 
of motorized and non-motorized commuting can be discerned according to optical presence86: 

1. Motorcycles 
2. Cars 
3. Walking 
4. Red busses 
5. The tram 
6. Bicycles 

 
Motorcycles: 
Motorcycles represent the largest group of vehicles. Almost all units in this class use low CC 
engines (between 50 and 125), with the occasional larger engine (150 to 500 CC) that can be 
observed. 
 
Cars: 
According to optical presence, cars and pick-up trucks are the second most important vehicles 
for commuting. Engine types observed generally range from 1200 CC to 2400 CC. 
 
Walking: 
Walking is employed for transition87, but also extensively for commuting between destination 
buildings within the land-area of the study site. Pedestrian walkways along roads, if present, 
are rarely used. Walkways connecting buildings are frequently used where available, 
especially at the faculty of the Humanities and close to the library. In the absence of 
walkways, users tend to create their own paths through greenery, especially from commonly 
used unauthorized areas of “wild” parking to destination buildings. 
 
Red busses: 
Red busses are the standard available form of public transportation. They consist of privately 
owned pick-up trucks with mostly diesel engines modified to allow passenger seating in the 
back (capacity up to 12 passengers). Fares are between one and two Baht per trip. No bus 
stops are provided and passengers board by waving the red busses to a stop along the road. 
Red busses normally cruise at slow speed through campus, as they have to be prepared to pick 
up passengers anytime, thus, some times being an obstacle for traffic flow. 
 
The tram: 
The tram88 first started running on the 15th of February 2000 with four cars. The engines are 
running on gasoline and seating capacity is about 40 people, including a maximum number of 
people standing in the aisle. The tram is run by a private operator and 3 lines have been 
installed: 

                                                           
85 During August through to October 1999 
86 Based on OBEA during December 1999 through to June 2000 
87 User movement to and from parked vehicles to the destination building or movement between adjacent buildings. 
88 Information from the central library and the CMU president’s office, 5.4.2000 
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1. Line one: from the main access roads at the ‘sala tham’ to the faculties of science, 
humanities, and social science. 

2. Line two: from the dormitories to the faculties of engineering, educational science, 
agriculture, fine arts and a stopover at the clock tower. 

3. Line three: From the western part of the study area to the faculty of engineering, 
partly outside university and past the men’s dormitories 

 
The fare is three Baht. Tickets are also sold in the form of a booklet with 20 or 50 fares, 
respectively. Distribution price is 30 or 75 Baht, which brings the rate down to 1.50 Baht per 
trip89. The tram was installed based on a step-by-step approach. The first two months were 
considered a trial run and admission was free. In the second phase, the fares were introduced 
and if consumer response is positive over the next 120 to 180 days, it is planned to employ a 
total of 8 and then 12 cars, respectively. Currently the tram employs six cars. So far, the 
costumer response does not seem to be positive, as the tram is empty most of the time.  
 
Parallel to the tram a vehicle restriction program was enforced by prohibiting BA students of 
the first 3 years that are resident at university dormitories to use a private vehicle for 
commuting on campus. 
 
Bicycles: 
Bicycles can rarely be seen at CMU campus, although their overall number seems to be 
increasing during the cold months of the year. Bicycle lanes have been created. However, 
they hardly qualify as such, as  

• they are partly occupying space used as pedestrian walkways90,  
• hardly ever have separated entry or exit ramps, 
• they have poor alignment91 and 
• are part of traffic channels with a high grain92. 

Storing racks to park bicycles have been provided, but their placement is so poor that other 
parking vehicles almost always block access to them. In some instances there are erected in a 
right angle to each other, which makes it impossible to use them properly93. 
 
6.4 Organizational Conditions 
 
6.4.a Administrative Organization94

 
General administrative structure: 
 
Although CMU is referred to as one university, it actually consists of 12 different units that 
function independently with different internal administrative structures and define their 
common interest in the university parliament. 
 
University rights can be (and are) changed by additional decrees issued by the Thai 
government. The last such decree was issued in February 2000. The structural set-up of the 12 
units can differ considerably and in figure 12 we give three examples, the president’s office, 
the Graduate School and the university faculties95: 
The decision finding process for each of the 12 units takes a different form and time, due to 
their different internal structure. Although the independence of each unit seems to be the 
                                                           
89 In August 2000 a variety of further alternatives were discussed to bring the fee per ride down to levels competitive with  
    individual traffic 
90 See also in the appendixes, A11: land-use and site planning. 
91 Alignment refers to the manner in which channels are laid out within their environment and the site itself. 
92 The grain describes whether channels are separated according to type of vehicle or mode of transportation. 
93 For example, at the faculty of humanities in front of the building HB6 (July 2000). 
94 Source: Related Thai government decrees between 1986 and 2000 
95 This presentation intends to give a general idea of the applied types of administrative structure, only. 
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foremost concern and can be considered a strong point in the university’s set-up, any 
implementation process is unduly slow. Especially on overlapping issues, such as traffic, 
responsibilities are not clearly defined and weak links during implementation are difficult to 
pinpoint96. 

 
 
Financing and budgeting of Chiang Mai University: 
 
The three main budgets at university are all connected to the president’s office in one form or 
another. This position is therefore of utmost importance and wields a lot of influence, either 
indirectly through dismissing a budgetary proposal or directly by approving a proposed 
budget. The influence of other units of the university is guaranteed by having their 
representatives in the approving bodies or  via screening access to some funds.  
 
Funding for traffic measures is drawn from a variety of sources, depending whether the 
project is an initiative of the administration, a research project or directly related to one of the 
twelve university units or institutions with similar status. For this system of multiple funding 
sources to be an advantage in traffic management, a clear and executable master plan with 
defined responsibilities is needed. Currently traffic is handled by a sub-division of the office 
for university welfare, which in turn is a unit of the president’s office. The tram and bicycle 
lanes are an initiative of this office. Funding for traffic related measures seems to be 
sufficient. For example, the bicycle lanes were installed with an initial  budget proposal of 15 
million Baht97..
 
6.4.b Traffic Master Plan of the University and Faculties 
 

• Traffic master plans for the university and the faculties are only available in a 
rudimentary form as general guidelines. A land-use and zoning map for the years 
1992 to 1996 exists, which has been published in 1991. More recent, printed material 
was not available to this study.  

 

                                                           
96 Source: SSI with administrators in May/June 2000 
97 SSI with the faculty of engineering on the 7th of June 2000 
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3. Faculties 
4. University (college) 
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research 
6. Office for health 
research 

7. Office for social research 
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10.  Office for academic 
services 
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of CMU 
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Finance 
department 

The president divides his office into different 
units, the heads of which are deputy presidents, 
for example: 

• Public relations office 
• Public affairs office 
• Office for project and work 

coordination 
• Others….. 

 
 

Control and 
Management: 

 
President and 

the 
deputy 

presidents 

President’s office If necessary, sub-units 
or committees are 
established. For 
example: 

• The department 
on traffic issues, 
which is a sub-
unit of the  

• Office for 
university welfare 

Guidelines, rules and 
regulations for the 
other 11 units on 

overlapping issues, 
such as land-use and 

shared budgets

Finance department

Dean and deputy 
deans of the 

Graduate School
Control: 
Dean,  

deputy deans  
and 

administrative heads Secretary’s 
office, consisting 

of different 
management units 

with 
administrative 

heads 

Graduate School

Figure 12: Examples of 
organizational structures of the 
12 units of the university.

Dean and deputy deans 

Faculty

Control and management 

Faculty branches with 
different department heads 

Assistant deans

Finance department

• The guidelines are 4 years old and their implementation is subject to prolonged 
budget procedures. A copy was not made available to this study. On the search for 
traffic related material, during one meeting98 with faculty administrators, the 
researcher was told that traffic management normally takes the following form: “We 
paint the lines for parking lots and people park. Maintenance does that.”  

                                                           
98 At the faculty of Social Science in February 2000. 
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• The current regulation is that all changes regarding the use of land not occupied by  
existing faculty buildings have to be approved by the president’s office first. 

• A committee on university traffic exists but has not convened in almost three years. 
 

 
 
 
 

The heads of all 
administrative units, 

the heads of the twelve 
university units and 

various other 
departments can 

submit a proposal 
directly to the

   Committee on university finances 
Consisting of: The university president and his deputies, the faculty deans and the heads of the 

other 10 university units. 

             

           Rejection or         
            Approval and   
            administration   
            of budget 

University 
Parliament 

Forwards a 
recommendation of 

the proposed budget to 
the 

1. The university 
president and/or 

2. The faculty 
deans and/or 

3. Their deputies 
respectively 

They deny the proposal 
or forward it to the 

Budget sources 

1. Budget allocated to 
CMU by the Thai 

central government 

2. Income-generation by Chiang Mai University: 
 

1. Student fees 
2. Profits and financial 

gains 
3. Income from student 

scholarships, financial 
or material donations 

4. Interest payments 

5. Subsidized research 
funds 

6. Support by the Chiang 
Mai city administration 
to the university run 
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7. Other support 
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project funds 

Chiang Mai 
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finance department 
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units, university 
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directly to 

All administrative 
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proposal directly to the

Budget  
Approval or 
Disapproval 

Figure 13: 
University 
budgets 
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6.4.c Current Traffic Rules and Regulations 
 

• University traffic follows Thai traffic rules, however, the police as an enforcement 
agency are not allowed onto campus. Guards from university and/or a private 
company take on the duty of policemen during critical traffic hours. They are dressed 
as traffic police, but lack any executive power. (However, throughout the text this 
study refers to them simply as policemen in accordance with their role in traffic 
management at campus as opposed to the role of a guard.)  

• Currently BA students of the first three years that are resident at university 
dormitories are officially prohibited from using motorized vehicles. Therefore every 
campus user has to register his or her vehicle. Permission to use a vehicle is given in 
the form of a sticker that can be attached to the frame99. Guards at the five main 
entrances to campus control these stickers. Temporary users of vehicles at campus 
have to deposit their ID-cards or a similar type of identification before permitted 
entry.  

• At the premises of the faculty of science an area has been established that is 
commonly referred to as ‘silent zone’. This description is not correct, however, as it is 
simply an area of ‘No through traffic’ between the university registry and buildings of 
the faculty, with access restricted to university personnel and teachers. (See chapter 
8.2, roads.) 

• The three major university entries/exits are controlled by guards from a private 
company. Their role is to control vehicle entry permits in form of stickers attached to 
the vehicle. Vehicles without sticker have to deposit some form of identification with 
the guards that is handed back to the owner upon leaving CMU campus at the same 
control point used for entry. Thus campus through-traffic for non-users of CMU 
facilities is largely eliminated. However, this system tends to create unnecessary 
traffic, as such vehicles can only leave the premises at their point of entry. 

 
6.4.d Current Traffic Related Programs  
 

• The University has adopted a policy on traffic management based on concerns about 
‘wild parking’, road safety, traffic jams, air pollution and noise pollution100. Proposed 
measures are: 

1. Organize parking at CMU 
2. Find ways to reduce the number of motorized vehicles at campus 
3. Promote bicycle use 
4. Solve the traffic safety problems 
5. Introduce an efficient system of public transportation. 
 
• The CMU bicycle club provides a few hundred bicycles that can be rented for 1 Baht 

per day. Acceptance is somewhat low101. 
 
6.4.e Personal Management of Commuting by Users  
 
Within the traffic environment established by the current administrative organization, each 
individual user has created a personal form of adaptation or coping102 in order to achieve the 

                                                           
99 The stickers become property of the vehicle holder, thus many copies made with laser-copy machines are available, as no legal  
    consequences need to be feared. For the guards it is impossible to tell, which sticker is a copy and which one is a genuine.  
    Prices for copied stickers range from 40 to 80 Baht on the ‘gray’ market (May 2000). 
100 The president’s office, April 2000. 
101 Source: OBEA and SSI on June the 7th, 2000.  
    Bundit Graduate School is currently conducting research on the bicycle club and related issues. For more information contact  
    the Graduate School, branch: Man and Environment Management. 
102 See appendixes chapter A10. 
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personally most efficient form of commuting based on individual access to resources. This 
personal management of commuting is an acquired behavior and all individual decisions 
involved are in sum the actual traffic that one can observe at campus. Describing commuting 
according to user groups outlines opportunities and restrictions for traffic management 
measures at the study site. In the questionnaire four questions were asked concerning this 
topic and the following percent distribution established: 
 
Although 20 % of all participants do not have a vehicle at their disposal, only 10.4 % actually 
walk from home directly to University or class and only 8.1 % rely on red busses. The 
discrepancy of 1.5 % suggests that at least some ridesharing is established in one form or 
another. Once commuters have arrived at campus, a drastic change in choice of vehicle takes 
place. While 25.4 % use their car to commute to university, only 11.9 % actually use their car 
while moving within the campus area. The motorcycle provides the main means for 
commuting off campus with 50 % although a drop of 9.8 % can be observed once on campus. 
The use of pick-up-trucks, like cars, is also roughly cut in half with a drop to 1.3 % of users 
from 2.7 %.  Interestingly, the use of red busses and trams accounts for only 4.1 % of all 
internal commuting, down almost half from 8.1 %. The biggest gain can be observed for 
walking. The number of users commuting by foot within the campus area almost quadruples 
from 10.4 % for commuting to campus to 38.8 % for commuting on campus.  
 
Ridesharing is an established means of commuting; 35 % never ride alone, 38.3 % mostly 
share transportation and only 26.7 % normally ride alone. The number of ride-sharers is, thus, 
exceptionally high and establishes this form of commuting as the most important one. 
 
Regarding personal commuting management, the following general characteristics can be 
established: 

1. The motorbike is the most important vehicle for commuting. 
2. Cars and pick-up-trucks are mostly considered vehicles to reach university and their 

use drops by approximately 50% for commuting on campus. 
3. On campus, walking as a form of commuting is practiced intensively by almost 40 % 

of campus users. 
4. Ridesharing is an accepted form of transportation and practiced in one form or 

another by up to three-fourth of all campus users. 
5. Red busses, the tram and bicycles play only a minor role in campus commuting. 

 
 
 

c

Table 4: Personal commuting habits of users

Number of 

answers and per 
ent distribution 

 
Worded questions and possible answers. 

1. What type of vehicle(s) do you have at your daily disposal? (more than 
one answer was possible) 

138/480 = 
28.8% 

Car.                               

262/480 = 
54.6% 

Motorbike.                              

31/480 = 
6.5% 

Bicycle. 

26/480 = 
5.4% 

Pick-up truck.                     

96/480 = 
20.0% 

I do not have a vehicle at my daily disposal. 

 
2. What type of vehicle do you mostly use for your transportation directly 

from your home to classes/university and from classes/university to 
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your home? 
122 = 25.4 % Car.                               
241 = 50.2 % Motorbike.                              

15 = 3.1 % Bicycle. 
13 = 2.7 % Pick-up truck.                     
39 = 8.1 % Red busses.                     

50 = 10.4 % I walk. 
 480 = 100 % 
 

3. What type or types of vehicle do you mostly use for your transportation 
in between classes and for your way to lunch? 

57 = 11.9 % Car.                              
197 = 41.0 % Motorbike.                             

13 = 2.7 % Bicycle. 
6 = 1.3 % Pick-up truck.                     
21 = 4.1 % Red busses / tram                   

186 = 38.8 % I walk. 
 480 = 100 % 

 
4. When you ride a vehicle at campus, do you share it with someone? 

168 = 35.0 % Yes, I always share transportation with someone. 
184 = 38.3 % Yes, I mostly share transportation with someone. 
128 = 26.7 % No, I normally ride alone. 
 480 = 100 % 

 
 
 
6.4.f Personal Management of Commuting According to User Groups 
 
Considering personal transportation management separated into user groups and their 
preferences will give valuable indicators for possible conflicts of interest in administrative 
management measures. The groups considered are: 

1. Students 
2. Teachers 
3. Administration 
4. University  and private personnel and research assistants 

We can find the following general characteristics in personal transportation management 
according to user groups: 
 
Students: 

1. The motorbike is the most important vehicle for commuting. 
2. Cars and pick-up trucks are mostly considered vehicles to reach university and their 

use drops by much more than 50% for commuting on campus. 
3. On campus, walking as a form of commuting is practiced intensively by almost 40 % 

of campus users. 
4. Ridesharing is an accepted form of transportation and practiced in one form or 

another by up to almost 80 % of all students. 
5. Red busses, the tram and bicycles play only a minor role in campus commuting. 

 
Teachers: 

1. The car is the most important vehicle for commuting on and off campus. 
2. Walking as a form of commuting on campus is practiced intensively by almost 40 

% of the teachers. 
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3. Motorbikes and red busses/tram play no role at all in on campus commuting 
(0.00%) 

4. Ridesharing is not an accepted form of transportation and practiced in one form 
or another by only 28.57 % of all teachers. 

5. The bicycle plays only a marginal role in on-campus commuting. 
 

Administration: 
1. The car is the most important vehicle for commuting on and off campus (50.00% 

and 66.67, respectively). 
2. Walking is the second most important form of on-campus commuting (25 %). 
3. Motorbikes and bicycles play a minor role in on-campus commuting with 

together 16.67 %. 
4. Ridesharing is the normal form of transportation on campus with 83.33%103.  
5. Red busses and the tram play only a marginal role in on campus commuting. 

 
University personnel and research assistants: 

1. The car is the most important vehicle for off-campus commuting. 
2. Motorbikes and cars are equally important vehicles on campus. 
3. Walking for on campus commuting is the most important form of transportation. 
4. Ridesharing is practiced by only about half of this user group.  
5. The bicycle, the red busses and the tram play only a marginal role in on campus 

commuting. 
 
Summary: 
 
Based on majority: 
The majority of users opt for the motorbike as their main means of transportation on and off 
campus. The total number used on campus decreases by about 20%. The car is the second 
most important vehicle, but far behind motorcycles. Bicycles, red busses and the tram play a 
minor role in on campus commuting. Except for motorbikes, all vehicles on campus are used 
about 50 % less often than for off campus transportation. Instead, a shift towards walking 
takes place. Ridesharing plays a very important role in on-campus transportation and is 
widely practiced. 
 
Based on user groups: 
As students are the user majority on campus, it is expected that their on-campus transportation 
choice differs only slightly from the overall result of the questionnaire. However, considered 
as a group of their own, their reliance on motorcycles, walking and ridesharing is even more 
pronounced. 
Teachers, the administration, university employees and research personnel rely mostly on 
cars. This group is clearly led by teachers and the administration, with 50% of both groups 
using this means of transportation. Teachers almost never practice ridesharing. They never 
use public transport. The administration, university employees and research personnel employ 
other forms of transportation to a limited degree. 
 
Based on an environmental perspective: 
Walking would be the ideal choice for sustainable transportation at campus. It is widely 
practiced and could even be more encouraged. Bicycles are not really accepted as a means of 
transportation. 
Public transportation in the form of red busses or the tram is the environmentally least 
damaging form of motorized transportation available at campus. However, they are not 

                                                           
103 This high number is probably due to the fact that many administrators have a personal driver. 
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accepted and used only by a minority of campus users. Some vehicles are not well maintained 
and pollute unnecessarily. 
Although the number of motorbikes at campus is astounding, their relatively small engines 
and the high percentage of practiced ridesharing make them environmentally the most sound 
alternative after public transport. Some vehicles are not well maintained. 
Cars are the worst choice of transportation in regard to the environment, especially among 
those user groups, like teachers, that hardly ever practice ridesharing. Some vehicles are not 
well maintained. 
 
Students: 
 

 
 Table 5: Personal commuting habits of students
Number of 
answers and per 
cent distribution 

 
Worded questions and possible answers. 

1. What type of vehicle(s) do you have at your daily disposal? (more than 
one answer was possible) 

91/411 = 
22.14% 

Car.                               

243/411 = 
59.12% 

Motorbike.                              

27/411 
=6.57% 

Bicycle. 

15/411 = 
3.65% 

Pick-up truck.                     

 
2. What type of vehicle do you mostly use for your transportation directly 

from your home to classes/university and from classes/university to your 
home? 

79 = 19.22 % Car.                               
229 = 55.7 % Motorbike.                              
12 = 2.92 % Bicycle. 
7 = 1.70 % Pick-up truck.                     

37 = 9.00 % Red busses.                     
47 = 11.4 % I walk. 

 411 = 100 % 
 

3. What type or types of vehicle do you mostly use for your transportation 
in between classes and for your way to lunch? 

28 = 6.81 % Car.                              
189 = 45.99 

% 
Motorbike.                             

9 = 2.19 % Bicycle. 
3 = 0.73 % Pick-up truck.                     

19 = 4.62 % Red busses / tram                   
163 = 39.66 

% 
I walk. 

 411 = 100 % 
 

4. When you ride a vehicle at campus, do you share it with someone? 
157 = 38.20 

% 
Yes, I always share transportation with someone. 

161 = 39.17 Yes, I mostly share transportation with someone. 
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% 
93 = 22.63 % No, I normally ride alone. 
 411 = 100 % 

 
 
Teachers: 
 

 
 Table 6: Personal commuting habits of teachers
Number of 
answers and per 
cent distribution 

 
Worded questions and possible answers. 

1. What type of vehicle(s) do you have at your daily disposal? (more than 
one answer was possible) 

23/28 = 
82.14% 

Car.                               

4/28 = 
14.28% 

Motorbike.                              

1/28 = 3.57% Bicycle. 
2/28 = 7.14% Pick-up truck.                     

 
2. What type of vehicle do you mostly use for your transportation directly 

from your home to classes/university and from classes/university to your 
home? 

21 = 75 % Car.                               
2 = 7.14 % Motorbike.                              
1 = 3.57 % Bicycle. 
2 = 7.14 % Pick-up truck.                     
0 = 0.00 % Red busses.                     
2 = 7.14 % I walk. 

 28 = 100 % 
 

3. What type or types of vehicle do you mostly use for your transportation 
in between classes and for your way to lunch? 

14 = 50 % Car.                              
0 = 0.00 % Motorbike.                             
1 = 3.57 % Bicycle. 
1 = 3.57 % Pick-up truck.                     
0 = 0.00 % Red busses / tram                   

12 = 42.86 % I walk. 
 28 = 100 % 

 
4. When you ride a vehicle at campus, do you share it with someone? 

1 = 3.57 % Yes, I always share transportation with someone. 
7 = 25.00 % Yes, I mostly share transportation with someone. 

20 = 71.43 % No, I normally ride alone. 
 28 = 100 % 

 
 
 
 
 
Administration:  
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Number of 
answers and per 
cent distribution 

 
Worded questions and possible answers. 

1. What type of vehicle(s) do you have at your daily disposal? (more than 
one answer was possible) 

9/12 = 
75.00% 

Car.                               

3/12 = 
25.00% 

Motorbike.                              

1/14 = 8.33% Bicycle. 
3/12 = 

25.00% 
Pick-up truck.                     

 
2. What type of vehicle do you mostly use for your transportation directly 

from your home to classes/university and from classes/university to your 
home? 

8 = 66.67 % Car.                               
2 = 16.67 % Motorbike.                              
1 = 8.33 % Bicycle. 
0 = 0.00 % Pick-up truck.                     
1 = 8.33 % Red busses.                     
0 = 0.00 % I walk. 

 12 = 100 % 
 

3. What type or types of vehicle do you mostly use for your transportation 
in between classes and for your way to lunch? 

6 = 50.00 % Car.                              
1 = 8.33 % Motorbike.                             
1 = 8.33 % Bicycle. 
0 = 0.00 % Pick-up truck.                     
1 = 8.33 % Red busses / tram                   

3 = 25.00 % I walk. 
 12 = 100 % 

 
4. When you ride a vehicle at campus, do you share it with someone? 

4 = 33.33 % Yes, I always share transportation with someone. 
6 = 50.00 % Yes, I mostly share transportation with someone. 
2 = 16.67 % No, I normally ride alone. 

 12 = 100 % 
 

 
University personnel and research assistants: 
 
 
 

Number of 
answers and per 
cent distribution 

 
Worded questions and possible answers. 

1. What type of vehicle(s) do you have at your daily disposal? (more than 
one answer was possible) 

12/25 = 
48.00% 

Car.                               

Table 7: Personal commuting habits of administrators 

Table 8: Personal commuting habits of university personnel and research assistants 
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11/25 = 
44.00% 

Motorbike.                              

2/25 = 8.00% Bicycle. 
5/25 = 

20.00% 
Pick-up truck.                     

 
2. What type of vehicle do you mostly use for your transportation directly 

from your home to classes/university and from classes/university to your 
home? 

11 = 44.00 % Car.                               
8 = 32.00 % Motorbike.                              
1 = 4.00 % Bicycle. 

3 = 12.00 % Pick-up truck.                     
1 = 4.00 % Red busses.                     
1 = 4.00 % I walk. 

 25 = 100 % 
 

3. What type or types of vehicle do you mostly use for your transportation 
in between classes and for your way to lunch? 

7 = 28.00 % Car.                              
7 = 28.00 % Motorbike.                             
2 = 8.00 % Bicycle. 
1 = 4.00 % Pick-up truck.                     
0 = 0.00 % Red busses / tram                   

8 = 32.00 % I walk. 
 25 = 100 % 

 
4. When you ride a vehicle at campus, do you share it with someone? 

5= 20.00 % Yes, I always share transportation with someone. 
9 = 36.00 % Yes, I mostly share transportation with someone. 

11 = 44.00 % No, I normally ride alone. 
 25 = 100 % 

 
 
 
6.5 Attitudinal Environment 
 
The overall psychological make-up of a group of people determines their use of resources. 
This chapter assesses acceptance probability of traffic measures by looking at the attitude and 
opinion of user groups at the study site concerning traffic related issues. Questions were asked 
about the following categories: 
 

1. Infrastructure measures 
2. Traffic policy 
3. Social aspects 

 
Some of the questions presented in the questionnaire were developed from data of one of the 
preliminary papers. This data is therefore introduced in the first part of this chapter.  
 
 
 
6.5.a User Groups’ Opinion Regarding Traffic and Traffic Discipline 
(Based on Preliminary Paper 1) 
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This part of the assessment describes the attitude and satisfaction of campus users regarding 
traffic related issues. Data given here is based on the first preliminary paper and divided into 
the following categories: 

 Vehicles & Traffic control structures 
 Traffic discipline & personal values 
 General infrastructure & public transportation 
 General management principles 
 Parking 
 Road infrastructure 
 Land-use 

 
Vehicles & Traffic control structures: 
• 89% of campus users think that there are many or too many vehicles at campus and 75 % 

support measures to restrict their numbers.  
• 83% of campus users regard the number of vehicles as an obstruction to their movement 

during at least some hours of the day and 10% regard the number as a permanent and 
serious obstruction. 

• 65% think that the current traffic problems are due to a lack of strict traffic measures. 
 
Traffic discipline & personal values: 
• 73% of users think that there is a general lack of respect towards traffic rules and 

regulations. 
• 60% think that values of Thai society prevent people from accepting riding a bicycle or 

motorbike as a means of transportation. 
 
General infrastructure & public transportation: 
• 74% think that buildings and related infrastructure are not appropriate for the number of 

vehicles at campus. 
• 61% think that a lack of choice in transportation forces people to use motorized vehicles. 
• 90% would welcome a zone protected from noise pollution. 
• 62% think that the campus is degrading. 
 
General management principles: 
• 77% of campus users are not satisfied with the general conditions for transportation at 

CMU. 
• 92% think that a central transportation management system is needed to regulate traffic at 

CMU campus. 
• 64% of campus users would agree to an infrastructure fee-system in one form or another. 
 
Parking: 
• 74% think that there are not enough parking lots at campus. 
 
Road infrastructure: 
• 66% think that the road infrastructure is not appropriate to entice walking. 
• 70% think that the university should provide a more convenient infrastructure for cycling 

or motorbike riding. 
• 56% think that there are enough roads at CMU. 
• 70% think that the number of bicycle lanes is not sufficient and 74% think that the 

existing ones are not convenient. 
• 59% think that the roads are too narrow. 
Land-use: 
• 70% think that the current land-use at CMU is not appropriate for the number of vehicles 

present. 
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• 77% think that there are not sufficient public chairs, benches and other seating facilities. 
• 80% think that there are not sufficient public meeting points and salas. 
• 77% think that there are not sufficient public parks and resting areas close to buildings. 
• 55% think that there are not sufficient pedestrian walkways along roads. 
• 80% think that there are not sufficient public roofed over walkways for weather-protected 

transition. 
 
Summary: 
The attitude and opinion towards traffic at university clearly favors change. Most users are 
dissatisfied with the current situation and see the reasons in inappropriate management, land-
use and zoning that is not up to current needs and little convenience in the traffic solutions 
offered. However, users are critical and understanding towards these problems as they see 
part of them rooted in cultural values and personal behavior. A centrally organized 
management would be welcome, even at the cost of having to pay user fees. 
 
6.5.b User Groups’ Opinion Regarding Specific Infrastructure 
Measures 
 
Participants of the questionnaire have not opted to select their personal mode of transportation 
to be supported by infrastructure adaptation, but instead opt for public transportation and 
walking for commuting. However, the currently offered system of red busses and trams 
receives preferential support from only about one quarter of users, e.g. 27.50% and 25.42%, 
and instead 56.04% would prefer a system of mini-bus lines. A better adaptation of the 
campus infrastructure towards walking receives 44.58% of preferential support. 76.9% think 
that measures are needed to make walking more convenient and 78.5% want the construction 
of roofed over walkways. 79.79% opt for a silent zone reserved for walking and bicycle riding 
around the library. Infrastructure adaptation for cars, bicycles and motorbikes is least popular, 
with only 17.92%, 17.29% and 11.87% respectively preferring adaptation for these types of 
vehicles. The following questions were asked: 
 
 
 

Number of 
answers and per 
cent distribution 

 
Worded questions and possible answers. 

1. What kind of transportation should receive most support in campus 
infrastructure lay out? (Participants were asked to give each type of 
transportation a number, 1= most support, 7= least support. Results are 
shown in total accumulated points/the total number of participants) 

2132/480 = 4.44 Cars.                                                      
1989/480 = 4.14 Red busses. 
1354/480 = 2.82 Minibus lines. 
1944/480 = 4.05 Tramlines. 
2231/480 = 4.65 Motorbikes.                                           
2098/480 = 4.37 Bicycles.                                  
1674/480 = 3.49 Walking. 

  
 The following table shows the percent distribution of answers per type of 

vehicle/selected grade of support (1= most support, 7= least support). In the 
left field the combined percentage points of groups 1 & 2, as well as groups 
6 & 7 are given. 

Cars 
 

86/480 = 

For category 1: 20/480 = 4.17% 
For category 2: 66/480 = 13.75% 
For category 3: 60/480 = 12.5% 

Table 9: User Groups’ Opinion Regarding Specific Infrastructure Measures 
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17.92% 
 

167/480 = 
34.79% 

For category 4: 240/480 = 29.17% 
For category 5: 27/480 = 5.62% 
For category 6: 64/480 = 13.33% 
For category 7: 103/480 = 21.46% 

Red busses 
 

132/480 = 
27.50% 

 
150/480 = 

31.25% 

For category 1: 35/480 = 7.29% 
For category 2: 97/480 = 20.20% 
For category 3: 79/480 = 16.45% 
For category 4: 36/480 = 7.50% 
For category 5: 83/480 = 17.29% 
For category 6: 86/480 = 17.92% 
For category 7: 64/480 = 13.33% 

Minibus lines 
 

269/480 = 
56.04% 

 
94/480 = 
19.58% 

For category 1: 250/480 = 52.08% 
For category 2: 19/480 = 3.96% 
For category 3: 31/480 = 6.46% 
For category 4: 41/480 = 8.54% 
For category 5: 45/480 = 9.37% 
For category 6: 74/480 = 15.41% 
For category 7: 20/480 = 4.17% 

Tramlines 
 

122/480 = 
25.42% 

 
139/480 = 

28.96% 

For category 1: 41/480 = 8.54% 
For category 2: 81/480 = 16.87% 
For category 3: 99/480 = 20.62% 
For category 4: 48/480 = 10.00% 
For category 5: 72/480 = 15.00% 
For category 6: 81/480 = 16.87% 
For category 7: 58/480 = 12.08% 

Motorbikes 
 

57/480 = 
11.87% 

 
169/480 = 

35.21% 

For category 1: 15/480 = 3.12% 
For category 2: 42/480 = 8.75% 
For category 3: 80/480 = 16.67% 
For category 4: 114/480 = 23.75% 
For category 5: 60/480 = 12.50% 
For category 6: 45/480 = 9.37% 
For category 7: 124/480 = 25.83% 

Bicycles 
 

83/480 = 
17.29% 

 
123/480 = 

25.62% 

For category 1: 20/480 = 4.17% 
For category 2: 63/480 = 13.12% 
For category 3: 79/480 = 16.45% 
For category 4: 70/480 = 14.58% 
For category 5: 125/480 = 26.04% 
For category 6: 51/480 = 10.62% 
For category 7: 72/480 = 15.00% 

Walking 
 

214/480 = 
44.58% 

 
114/480 = 

23.75% 

For category 1: 101/480 = 21.04% 
For category 2: 113/480 = 23.54% 
For category 3: 53/480 = 11.04% 
For category 4: 30/480 = 6.25% 
For category 5: 69/480 = 14.37% 
For category 6: 75/480 = 15.62% 
For category 7: 39/480 = 8.12% 

 
 

2.  Do you think measures are needed to make walking more convenient 
at campus? 

369 = 76.9% Yes.                                                      
111 = 23.1% No. 

 480 = 100% 
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3. Would you agree to a silent zone at a wider area around the library 
reserved for walking and bicycle riding only? 

383 = 79.79% Yes.                                                      
97 = 20.21% No. 

 480 = 100% 
 

 

4. Do you think the university should build roofed over walk ways to 
connect buildings to give protection from weather? 

377 = 78.5% Yes.                                                  
103 = 21.5% No. 

 480 = 100% 
 
 
6.5.c User Groups’ Opinion Regarding Traffic Policy 
 
The campus policy of separating parking lots according to user groups, as practiced at the 
faculty of science, is considered differently by the two main user groups. The student faction 
is almost split in half, with 48.18% supporting separation and 51.82% rejecting it. In spite of 
the fact that 80% of all questionnaires were answered by students, the large majority of 
72.46% of all other user groups supporting the idea pushes the total number of supporters to 
51.70%. On the other hand, the campus policy of restricting the use of certain vehicles 
according to user groups meets with 83.50% disapproval by all groups, with no significant 
deviation according to individual user groups. 
 
Concerning the hypothetical use of possible user fees, a similar form of agreement throughout 
all user groups can be found. A total of 14.80% of all users would welcome the introduction 
of such a fee system unconditionally, with a slight majority for the students with 14.84% 
compared to other user groups with 14.49%. A considerable majority of 57.90% of all users 
welcome a fee system under the condition that generated fees are used for traffic related 
measures only, with a small percentage deviation of 57.42% for students and 60.87% of all 
other user groups. Only 27.30% think that a fee system should not be introduced 
(27.74%/students and 24.64%/all others). These findings confirm the questionnaire of the 
preliminary paper and its analysis that a majority of about 75% of all users would be willing 
to sacrifice financial resources, if they could be used to improve the traffic situation. 
 
Concerning traffic violation, again, a large majority of 79.20% thinks that traffic law 
enforcement should be stricter at campus, with no significant deviation in opinion among the 
user groups. The introduction of fines for traffic law violation finds a somewhat smaller 
majority of 59.80% supporters. However there is a slight deviation between user groups, with 
58.64%/students and 66.67%/all others. The largest majority for any topic of the 
questionnaire, with 91.90% of all answers, was found regarding the introduction of measures 
to improve the relationship between guards and campus users through efforts in awareness 
raising and knowledge building to make users understand the guards’ role in traffic 
management better. 
 
The last question in this category concerned the introduction of traffic lights. Here, a slight 
majority of 51.64% prefers traffic police (guards) to help direct traffic, while 33.96% would 
opt for traffic lights. 14.58% would welcome a combination of both systems. The following 
questions were asked: 
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Number of 
answers and 

per cent 
distribution 

 
Worded questions and possible answers. 

1. Do you support the creation of separated parking lots according to user 
groups like: students, teachers, administration etc…? 

248 = 51.7% Yes.                                       
232 = 48.3% No. 
 480 = 100% 

 Answers according to user groups: 
Yes Students: 198/411 = 48.18% 

All other groups combined: 50/69 = 72.46% 
No Students: 213/411 = 51.82% 

All other groups combined: 19/69 = 27.54% 
  
 

2. Do you think that all types of vehicles should be allowed for all groups of 
users, or do you think some restrictions should be applied? (For example: 
Do not allow BA students of the first year to use private transportation 
on campus.) 

401 = 83.5% All should be allowed to use any vehicle they want. 
79 = 16.5% Some restrictions on vehicle use are appropriate. 

 480 = 100% 
 

3. In some other countries traffic management systems are based on the 
collection of user fees. Do you think such a fee system should be applied 
at Chiang Mai University? 

71 = 14.8% Yes, a management system should have the right to collect user fees. 
278 = 57.9% Yes, but a management system should have the right to collect user fees only, 

if the collected fees are used directly for traffic management and related 
infrastructure, only. 

131 = 27.3% No, such a system should not be used at CMU. 
 480 = 100% 

 Answers according to user groups: 
Yes, a management system should have the 
right to collect user fees. 

Students: 61/411 = 14.84% 
All other groups combined: 10/69 = 14.49% 

Yes, but a management system should 
have the right to collect user fees only, if 
the collected fees are used directly for 
traffic management and related 
infrastructure, only. 

 
Students: 236/411 = 57.42% 
All other groups combined: 42/69 = 60.87% 

No, such a system should not be used at 
CMU. 

Students: 114/411 = 27.74% 
All other groups combined: 17/69 = 24.64% 

 
 

4. What do you think? Should traffic law enforcement be stricter at 
campus?  

380 = 79.2% Yes, it should be stricter.                   
100 = 20.8% No, I do not agree. 

 
 

5. What do you think? Should traffic law enforcement introduce fines for 

Table 10: User Groups’ Opinion Regarding Traffic policy 
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traffic law violation? 
287 = 59.8% Yes, it should be stricter and introduce fines.                   
193 = 40.2% No, I do not agree. 
 480 = 100% 

 Answers according to user groups: 
Yes, it should be 
more introduce 
fines.                   

Students: 241/411 = 58.64% 
All other groups combined: 46/69 = 66.67% 

No, I do not agree. Students: 170/411 = 41.36% 
All other groups combined: 23/69 = 33.33% 

 
 

6. Do you think that university should built a better relationship between 
guards and campus users and make efforts to raise public awareness and 
knowledge concerning the guards’ role and importance in implementing 
a traffic management system? 

441 = 91.9% Yes, I agree. 
39 = 8.1% No, I do not agree. 

 480 = 100% 
 

7. Do you think the presence of police at campus to help directing traffic is 
better or would you prefer traffic lights? 

247 = 
51.46% 

Police presence to direct traffic is better. 

163 = 
33.96% 

Traffic lights to direct traffic are better than policemen. 

70 = 14.58% Both, police and traffic lights should be used to direct traffic. 
 480 = 100% 
 
 
6.5.d Cultural Aspects Regarding Traffic 
 
The first question of this category is based on many similar remarks while conducting the first 
preliminary paper, which are in essence: ‘In Thai society, a person of a higher social standing 
like for example a teacher, is somewhat expected to drive a car.’ When this topic was 
addressed in the questionnaire, a somewhat different result could be found with only 22.90% 
agreeing to the statement and the large majority of 77.0% denying it. However, a significant 
deviation according to user group could be found. Slightly more than half of the non-student 
groups agreed with the statement, expressing a conflict of opinion that is sometimes reflected 
in campus traffic policies. 
A second question concerned the enforcement probability of traffic regulations by guards, 
when dealing with violators of a different social status. Here 62.71% of all users thought that 
equal enforcement of traffic regulations throughout all social classes is not possible due to an 
inferior social status of guards in Thai society, while 37.29% would not agree to such a 
statement. There is an interesting deviation in percent distribution regarding especially 
university employees, research assistants, administrators and private personnel. Here, a total 
of 78.05% agreed to the statement. 
The following questions were asked: 
 
 
 

Number of 
answers and per 
cent distribution 

 
Worded questions and possible answers. 

Table 11: Cultural Aspects Regarding traffic 
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1. What do you think of the following statement?  In Thailand a professor 
is expected by society to drive a car and any other form of 
transportation is considered not really appropriate for his social 
position? 

110 = 22.9% Yes, a professor is expected to drive a car.                     
370 = 77.1% No, this is not true.  

 480 = 100% 
 Answers according to user groups: 

Yes, a teacher 
is expected to 
drive a car.        

Students: 110/411 = 18.25% 
All other groups combined: 35/69 = 50.72% 

No, this is not 
true. 

Students: 370/411 = 81.75% 
All other groups combined: 34/69 = 49.28% 

 
 

2. Would you agree to the following statement? In Thai society and on 
campus, guards have an inferior social position and it is difficult for 
them to enforce traffic rules with all users of the campus infrastructure 
equally strict. 

301 = 62.7% Yes, I agree.                         
179 = 37.3% No, I do not agree.           

 480 = 100% 
 Answers according to user groups: 

Yes, I agree.      Students: 252/411 = 61.31% 
Teachers: 17/28 = 60.71% 
University employees and research assistants: 21/25 = 84.00% 
Administration: 8/12 = 66.67% 
Private employees: 3/4 = 75.00% 

No, I do not 
agree. 

Students: 159/411 = 38.69% 
Teachers: 11/28 = 39.29% 
University employees and research assistants: 4/25 = 16.00% 
Administration: 4/12 = 33.33% 
Private employees: 1/4 = 25.00% 
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Chapter 7:  Summative, Critical Analysis Based on 
Triangulation 

 
The process of triangulation can be described as ‘cross-checking from different 
perspectives104’. Data employed for the analysis is therefore based on at least three 
independent sources from altogether six different data groups utilized, which are: 

1. Quantitative data from the university registration and administration  
2. The questionnaire of the preliminary paper 1105 
3. The results of the preliminary paper 2106 
4. The first questionnaire of this study. 
5. Data based on OBEA 
6. Data collected by SSI107 

 
7.1 Physical Conditions Relevant for Traffic 
 
General: 
The hilly terrain and the campus location on the slopes of Doi Suthep with its particular 
climate restrict traffic measures in two respects: 

1. Not all vehicles or modes of transportation are equally appropriate for mass 
commuting, and 

2. Unrestricted growth of motorized traffic is critical due to exhaust emission build-up 
under certain weather conditions. 

These restrictions pose a problem for campus traffic development in general. The promotion 
of non-motorized transportation such as cycling and walking could be an alternative to 
motorized traffic and stop environmental pollution and emission build-up. On the other hand, 
not all users are physically equally able to use cycling or walking as their standard form of 
commuting. These special geophysical characteristics of the campus call for the 
implementation of an efficient system of mass transportation based on environmentally 
friendly engines. 
 
The predominantly warm, subtropical climate in combination with the hilly terrain of the 
campus constitute an environmental opportunity. The recreational green-space of the 
university can support a large variety of different vegetation. Properly landscaped the campus 
could become an outstanding botanical treasure unique in Thailand, which would help to ease 
the problems of: 

1. Noise-pollution, where lush vegetation could serve as sound barrier, 
2. Air pollution, where dense, well tended vegetation could absorb a high percentage of 

motorized traffic emissions, 
3. Visual pollution, where vehicles would not dominate the landscape optically. It would 

furthermore 
4. Decrease overall average temperatures at campus wherever the greenery provides 

shade, and  
5. Improve CMU’s water balance sheet, as dense vegetation helps to slow evaporation  

of ground-moisture during the hot season. 
 
Buildings: 
The amount of buildings at the study site, with new construction at the library and the faculty 
of humanities under way, has reached a limit. If planning and construction continues 
unabated, the study site will soon have an appearance similar to the faculty of science. 

                                                           
104 Patton, Michael Quinn: ‘Qualitative Evaluation Methods’, Sage, Newbury Park, 1990 
105 “Proposal for a Land-Use Plan and Concept for One of the Study Centers of Chiang Mai University Campus” 
106 “Vehicle Parking at Chiang Mai University Campus” 
107 Summative trans-scripts of the SSI sessions can be found in the appendixes, chapter A4. 
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Densely built and populated with limited open space, this faculty was forced to restrict traffic 
on its premises in order to stop city-like noise levels due to traffic and commuting. The so-
called ‘silent-zone’ between its buildings is actually a misnomer, as it only restricts traffic 
according to social position, e.g., teachers and personnel are allowed to use the premises’ 
traffic infrastructure, while motorbike riding students are denied entry. The result is not only 
opposed by an overwhelming majority of all user groups, which are against this form of 
management, but also increase the demand in traffic space for the surrounding faculties, as no 
alternative parking is offered.  
 
Buildings at other than the faculty of science are placed within appropriate distance to each 
other and in accordance with site-planning theories offer transition areas not wider than fifty 
meters. Their close proximity would also be ideal to support a loop or green belt that would 
promote walking as means of short distance commuting. 
  
Roads: 
Some of the roads at the study site are in bad condition, but all in all, they are sufficient in 
number and extent to accommodate the current traffic volume. Traffic jams during the 
university’s rush hour mostly occur at the major traffic node C and the minor node D. Part of 
this problem is due to the building layout of the women’s dormitory B3, where the main road 
practically forms its transition area. Thus, entering and exiting students are forced to regularly 
delay traffic by crossing the road to the (wild) motorbike parking area across, or by boarding 
red busses, which have no road-shoulder to temporarily stop their vehicles other than on the 
main lane. 
Another road that poses some problems for traffic flow is opposite the main library. Here the 
traffic grain is extremely high, as the road is narrow and only allows for one traffic channel. 
Thus, commuters from the adjoining faculties and the car park create East-West/West-East 
traffic movement on foot that has to cross a South-East/East-South motorized traffic axis. To 
aggravate the problem, an entry/exit to the main car-parking area to the West of the library 
has been opened, bringing additional cross-movement to this particular stretch of road. The 
newly constructed bicycle lanes lead bicycle traffic into that narrow strip by using part of the 
pedestrian walkways. The area is the main part of the central node and offers the services of a 
few smaller shops, public telephones and an ATM booth. However, this is a problem of 
planning, e.g., designation and layout; The road itself would be sufficient with a proper layout 
of the surrounding area. 
  
Parking: 
Parking at the study site is in a serious condition of mismanagement. The number of parking 
lots offered to users is much less than 50 % of what would be needed to accommodate all 
vehicles properly. The result is widespread ‘wild’ parking, which is one of the main reasons 
for environmental destruction through traffic encroaching on human and green space. There is 
a variety of reasons for this phenomenon, some of which are: 

1. Mostly poor and inconvenient layout of existing lots, which supports the process of 
gradual encroaching on other land. 

2. A general lack of traffic discipline. 
3. A (cultural?) tendency of the users to park wherever it is not expressly prohibited108. 
4. A lack of alternatives. 
5. A lack of traffic law enforcement and others. 

This study considers parking and its degrading effect on the campus environment109 as the 
currently most pressing traffic problem at CMU. However, parking is an integral part of 
traffic, and thus, parking problems can only be solved through proper traffic management 
principles and user education (see following chapters). Improving the physical parking lot 
                                                           
108 During one of the SSI, the researcher was told by an interview partner: “Unfortunately we [the Thais] do not park, we just  
     stop our cars” 
109 Suggestions for an improved, general layout of parking lots can be found in the appendix, chapter A6. 
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will only increase the efficiency of the act of parking itself, but can hardly solve 
environmental problems created by it. 
 
7.2 Employed Means of Transportation 
 
Motorcycles: 
Motorcycles are the most common form of transportation at the study site and there is a 
variety of reasons that contribute to their widespread use: 
• They are economically affordable for almost everyone. 

Most of the users at the site are students with limited financial resources. But the ability 
to move freely and individually is very important at campus. For example, without 
individual transportation it is very often impossible to change classes within the 10-15 
minute break provided for that purpose. With individual transportation time related 
planning becomes more flexible, as classes can be chosen to attend that would otherwise 
have to be taken in another semester110.  

• Expenses for maintenance are low. 
Repair and expenses for petrol are within the personal budget of most students. However , 
an enquiry at the CMU petrol station with the attendants revealed that almost none of the 
motorbikes taking petrol there fill their tank completely. Besides social reasons like 
friendship and companionship, the need to save money might be a major reason why 
ridesharing is so common among students. 

• Riding a motorbike for commuting requires only a few skills. 
Contrary to driving a car, the most commonly used bikes employ a two-stroke or four-
stroke engine with automatic gearshift that can be handled by children (as can often be 
seen on roads in Thailand). 

• Motorbikes are highly maneuverable and relatively flexible. 
• Motorbikes require only a small amount of traffic space in form of roads. 
• Required space for parking is small. 

Despite the limited amount of parking lots at campus, finding a place to park the bike is 
relatively easy. Parked bikes in areas not designated for parking, like a footpath or along 
the road, are more easily accepted as they represent less of an obstruction as would a car 
in the same place.  

• Motorbikes are an efficient solution to the lack of a comparable transportation alternative 
on and off campus. 
The transportation alternatives offered at Chiang Mai University, the tram lines and the 
red busses, are not sufficient in number and frequency of rides to induce users to switch 
their mode of transportation. Public transportation is slow, not convenient, not well 
organized and, even at 1.50 to 3 Baht a ride, it is not cost-effective. On average, an 
ordinary motorbike will get about 180 kilometers out of 80 Baht of petrol. If we assume 
the average commuting distance per trip with 1.5 kilometers, which is about the distance 
from the front entrance of CMU to the back entrance, one ride will cost 0.66 Baht. If we 
calculate alternate use of bikes from alternate owners through ridesharing, one trip will 
cost as little as 0.33 Baht per user. The maintenance cost for the average bike is about 250 
Baht per 5000 kilometers111, or 0.05 Baht/kilometer. Added to the cost per trip, one ride 
alone will cost about 0.71 Baht and with ridesharing about 0.38 Baht. The cost will go 
down for shorter trips, while available public transportation will cost the same.  
 

Motorbike disadvantages are: 
• They are not convenient for all weather conditions. 

                                                           
110 Having no individual transportation often represents someone with almost no financial resources, while motorbike-ownership  
     represents a  user with limited resources. Thus the motorbike is a vehicle chosen out of necessity and hardly ever is it the    
     vehicle of choice. 
111 Source: Honda retailer Niti-Motor Company Limited, Huay Kaeuw Road, Chiang Mai 
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Especially during very hot or rainy weather, motorbikes provide little protection. This 
might be one of the reasons that ridesharing for student car-owners is very high, as they 
can provide dry and cool rides to their fellow students. 

• They are less safe than walking or transportation on four wheels. 
• Not properly maintained, their combustion engines create high levels of air pollution. 

The toxins emitted by badly maintained engines include NOXs, COXs, sulphur, benzene 
and dioxins, all extremely harmful for organisms and carcinogenic. 
Although emission regulations exist in Thailand, motorbike emissions are never checked. 
As regular engine inspection increases maintenance costs, many motorbike owners only 
enter a service station when it is unavoidable.  

 
Although the use of motorbike drops from 55.72% for students for off-campus commuting to 
45.99% for on-campus commuting, it is still the main form of transportation. In combination 
with the high percentage of ridesharing practiced by students (38.20% always and 39.17% 
most of the time), it becomes clear that this type of vehicle is responsible for most of the mass 
transportation at campus.  
This however is quite different, if we look at other than the student user group. Here only 
11.59% of all on-campus commuting is achieved by motorbike. This discrepancy in used 
mode of transportation between the students and the working population at campus  is an 
expression of their different needs and the probable source of conflicting views on how traffic 
management should be done. Policies in the past and current policies have not and do not 
support the motorbike as the No 1 means of mass commuting at campus, contrary to practiced 
traffic management reality.  
If we look at the facts of everyday mass commuting, we can understand the motorbikes 
importance better. An estimated 4500 students (including commuters) rely on the motorbike. 
If we consider ridesharing, this number can go up to 7200 students daily! If we estimate that 
only one third of this number has to change classrooms that cannot be reached on foot within 
15 or twenty minutes, it becomes clear that the currently 240 seats offered by the tram are in 
no way adequate for the needs of the majority of the campus population. Even if we include 
twenty red busses it would only increase the seating capacity of the public transportation to 
about 480 seats at a time. This is only a little more than 10% of what would be needed to 
actually substitute bikes, not considering ridesharing. With ridesharing the number drops to 
about 6%. Probably due to this lack of capacity, among other reasons, only 4.62% of all 
students use red busses regularly. 
 
The current regulation of not allowing resident BA degree students of the first three years (six 
semesters) to drive individual vehicles on campus is therefore a policy that is not approved by 
most users (see chapter on attitudinal environment) and probably worsens the traffic situation 
more than it easies it. According to the SSI, although the number of motorbikes present on 
campus has slightly decreased, the number of cars seems to have increased. About 45% of the 
student car users always practice ridesharing. Although a car can transport four to five people 
at a time and can take those along that are not allowed to use motorbikes, the actual need in 
traffic space has increased. It is possible to park 6 motorbikes that transport 12 people (and 
sometimes more) on the space required to park one car that transports a maximum of 5 
people. The result can be seen at campus, where efforts to create car parks have increased 
visibly after the enforcement of the no-individual-transportation-policy. Based on OBEA 
during the last 8 months at campus, we can state that more green area has been eroded and 
prepared for car parks than would be needed to park all motorbikes currently used at campus. 
The total number of 979 provided parking lots for cars as of summer 1999 (not including 
improvised areas paved with gravel), could accommodate roughly 5500 motorbikes (six 
bikes/car), while the provided 3251 motorbike parking lots would only accommodate about 
550 cars. Interpreting these numbers focusing on the actual space used up, we can state that 
that twice as much green area is currently sealed over to park cars than is to park motorbikes. 
At the same time, the space provided for cars can only transport 40% of the people that 
motorbikes parked on the same area could. 
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A reason for this harmful traffic policy might be that the very policy decision-making process 
and its implementation does involve students only marginally (see chapter on organizational 
environment) and puts interests of the minority of car-dependent commuters at an advantage. 
 
Cars: 
Cars are the second most common form of motorized transportation at campus. Compared to 
other vehicles they have advantages, which are: 
• They constitute a relatively safe form of transportation. 
• They offer all weather protection. 

Contrary to almost all other forms of transportation, cars can generate their own air-
conditioned climate. Thus, commuting in a car is convenient. 

• They have a relatively high seating capacity, when compared with motorbikes or bicycles.  
An average of four to five people can be seated in an ordinary car, if ride sharing is 
practiced. Regarding only the energy-balance and not the used up traffic space, an 
HOV car can move people almost as efficiently as motorbikes do. However, if used 
as an SOV, their energy consumption and pollution generation is very high in 
comparison.  

 
There is a range of disadvantages to a car that very often outnumbers its advantages: 
• A car requires much more traffic space in form of roads and parking lots than do bicycles 

or motorbikes.  
Accordingly, the infrastructure created for cars tends to encroach on human space 
more. This encroachment is most of the time un-orderly and destructive, especially 
when the provided infrastructure is too small. Also, during a phase of rapid economic 
development the increase in number of cars normally outgrows the expansion of 
related infrastructure. The current situation at CMU campus is an example of how a 
vehicle increase beyond infrastructure capacity can lead to degradation in human 
space through pollution and land destruction112. 

• It is difficult to always run a car as an HOV.  
But with a low or single occupancy, a car’s petrol consumption and generated 
environmental pollution is relatively high per transported person. 

• Cars are expensive. 
It is not possible for each user at university to ride a car. Even if the infrastructure 
would allow for such a scenario, the price for a car is simply too high for the majority 
of people at CMU. 

• The cost to build and maintain the infrastructure needed for a transportation system based 
on individual cars is very high. 

• Like with all vehicles using combustion engines, regular maintenance is needed to keep 
pollution in form of exhaust emission low.  

Toxins emitted by badly maintained engines include NOXs, COXs, sulphur, benzene 
and dioxins, which are extremely harmful for organisms and carcinogenic. Especially 
cheaper diesel engines emit toxic soot, which can often be seen at campus. However, 
a diesel engine is a more efficient combustion system than a four-stroke engine due to 
its high mileage yield and long life expectancy of the engine, if it is regularly 
maintained. Most diesel engines at campus are pick-up trucks or red busses, while the 
majority of ordinary passenger cars use four-stroke engines. Thailand has exhaust 
emission laws for cars, which are never enforced at university. 

 
The car plays a variety of roles for all user groups: 

                                                           
112 In this case by pushing the smaller, ‘weaker’ vehicle to the fringes of the provided infrastructure, forcing them to find new space to  
     substitute for the one taken by the bigger and physically and socially ‘stronger’ cars. 
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Although almost 23% of all students have access to a car for personal transportation, only 
about 19% use a car for their commuting to campus, e.g., 16% of student car owners choose a 
different form of transportation. This trend is much stronger for on- campus transportation. 
Here, less than 7% of all students rely on a car, or only 35% of all student car owners. This 
indicates that many cars are used by this group for ridesharing to class, carrying along other 
student car owners and those BA students that are not allowed to drive individual vehicles on 
campus.  
 
Other user groups, notably teachers, administrators and administration personnel, reduce their 
use of cars for on-campus commuting by only about 30% and at the same time practice 
almost no ridesharing. If we relate to the numbers concerning people transported and space 
used by cars in the transportation environment, as introduced in the last chapter, we can state 
the following: 
Of the 1300 non-students at the study site (including commuters) about 900 keep using their 
cars for on-campus transportation and 50% of those drive always alone and 33% drive 
sometimes and 17% always in company. If we estimate this ridesharing with an optimistic 
average of two people for each tour of those that practice ridesharing in some form or other, 
we come to a total of 1350 (900:2=450 / 450x1+450x2=1350) people transported with 900 car 
rides. At the same time, of 8700 students 7% use about 600 cars for on-campus commuting. 
Of those 600 cars 45% always and 34 % sometimes practice ridesharing, while 21% always 
drive alone. If we estimate that 79% (45%+34%) always ride with two people per car and 
21% with one person, the total number transported in 600 rides is about 1100 people and car 
users of all groups together transport 2450 people. At the same time the motorbike transports 
about 7200 people (including ridesharing), while using only about half the space for parking 
than what is needed to accommodate the cars used for on-campus commuting. 
 
The current policy of indirect promotion of car use through the ‘no-individual-vehicle-for-
BA-1-2-3-students’ policy must lead to a dead-end and further degradation of traffic and the 
environment at campus, if no viable alternative in traffic management is introduced. 
 
Walking: 
Walking is the most important form of on-campus commuter movement after motorbike use 
and before car use. Walking has only two disadvantages, which are a lack of weather 
protection and small flexibility for longer distances, but many advantages, which are: 

• Walking is a very environmentally friendly form of transportation. 
• If not practiced in heavily polluted atmosphere, it increases health and lowers social 

costs through healthier people. 
• It requires only transition areas and no space for vehicle parking. 
• Walking creates no air-pollution 
• Walking creates hardly any noise pollution. 
• Walking needs no individual financial investment. 
• Walking needs no skills. 
• Walking is the most energy efficient form of transportation (besides cycling). 
• Walking saves national resources. 
• Walking needs only a small transportation environment to take place…and others. 

 
Walking is for all people a necessity. Transition between destination building and parked 
vehicle and vice versa happens on foot. Looking at the existing walking infrastructure, there 
are only two areas where walking as a form of commuting is part of the human environment 
design and designation at campus: 

1. At the faculty of humanities and 
2. to the East of the library. 
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In all other areas at campus walking is only a means to get to a parked vehicle. Where 
sidewalks are provided,  

• they are either used as bicycle lanes, or  
• hard to access, or  
• blocked by parked vehicles, or  
• difficult to reach, e.g., by crossing motorized traffic axis’, or  
• interrupted by drive ins and exits to parking areas, or 
• too high above the pavement, or 
• not protected from weather, or 
• in bad general condition. 

 
In spite of these infrastructure flaws, walking is practiced by almost 40 % of users as a regular 
form of commuting and must be practiced in some form or other by everyone at campus to 
cross transition areas. Almost 77% think that the university should take measures to improve 
walking and almost 79% that roofed over walkways between buildings should be constructed. 
Almost 80 % think that university should introduce a silent zone for non-motorized traffic, 
only. 
 
The traffic policy of Chiang Mai University does not seem to consider walking as being part 
of its traffic management. For example, improvised parking areas paved with gravel provide 
no channel for transition by walking, and thus create a high grain of different channels of 
transportation, increasing the risk of accidents and resulting in a situation where different 
forms of traffic constantly obstruct each other. 
 
The opportunity to create a loop for walking that might induce some users to stop using their 
vehicle on their own account and thus reduce traffic at the source is not realized. As walking, 
and equally parking are not treated as an integer part of traffic, their traffic-easing potential in 
design, designation and layout improvement of the infrastructure are not realized: 

• The loop 
Non-motorized traffic infrastructure has the ability to unify the human environment with the 
natural environment due to its relatively low impact on the ecology during construction and 
utilization. This is an advantage that can be taken into consideration while designing the 
green-space or transition area between access roads and destination buildings. The closer one 
brings motorized traffic infrastructures to buildings, the more distance is put between the 
human space and the natural space or environment. By keeping such structures at a relative 
distance of 50 meters from the destination buildings, the human space is surrounded by a 
miniature green belt. By connecting individual greenbelts through a series of walkways and 
bike-lanes, it is possible to create a non-motorized alternative for transition and short distance 
commuting, e.g., walking. Such an alternative is called ‘the loop’. 

• Parking 
Space reserved for parking can be used more efficiently if there is a conceptual link in its 
design to the loop. Clearly separated traffic channels can be created, as the means of transition 
to buildings is walking, independent of the type of vehicle used to reach from a point of origin 
to the parking lot. Creating a clear, visual borderline between the space of the loop and 
parking space, and by creating distinct channels for transition, encroaching of traffic space 
onto human space can be much reduced or stopped. 
 
The current trend at CMU is to give way to traffic encroachment at the expense of walking. 
This process normally starts with wild parking, which is parking in any area that is clearly not 
designated for the purpose. As such areas are not prepared to take the repeated impact of 
heavy vehicles and the accompanying pollution, or many human individual transitions, 
vegetation and topsoil quickly deteriorate. Greenery is replaced by bare wasteland, which 
chokes the neighboring vegetation with dust, thus aggravating the process. Optically one 
might describe it as a form of ‘traffic cancer’, with the final result being the topsoil 
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completely removed and the natural self-healing process permanently interrupted. Two 
examples from many at CMU are in front of the main library and opposite the canteen of the 
faculty of humanities. In both areas, surviving trees are surrounded by a dusty wasteland that 
is exclusively used for parking. Normal policy of traffic management at campus is to accept 
the erosion and supply a surface of gravel, turning the wild parking area into an authorized, 
improvised parking lot. In some instances measures are taken to stop further encroaching by 
blocking access to lawns with old tree logs, like for example at the main library. In front of 
the women’s dormitory B3 the wasteland created by parking is currently being replanted and 
attempts are made to return this stretch of greenery to its designated purpose. However, unless 
physical barriers are erected, this study doubts the long-term effects of this measure. To solve 
those types of problems, walking and parking have to become an integrated part of the traffic 
concept as expressed in planning and design. 
 
Red busses: 
Red busses are the traditional means of mass commuting and privately owned and operated. 
By means of SSI, the study has learned that about twenty years ago, red busses were very 
efficient and always available. With the arrival of individual transportation, red busses had to 
wait longer and longer to collect enough passengers for a ride, thus decreasing the 
convenience of the system and increasing the trend towards individual motorization. 
Currently red busses hardly ever wait in front of buildings for customers, but instead cruise 
the area along the roads to find customers. Thus the main ‘bus stops’ have been relocated 
away from the buildings onto the roads, creating additional strain on the traffic flow.  
 
There are two red bus ‘depots’ in areas chosen by the drivers and not designated for the 
purpose. They are at the main centers of non-curricular activity 1 and 2 (proximity of the 
post-office and opposite the student parliament). At times they obstruct traffic considerably. 
The fact that the drivers have no depot provided for the purpose of breaks and maintenance 
reflects a lack of support from the CMU traffic management for this once very efficient form 
of public transport. As competition among the busses is tough and customers are scarce (only 
4.74% of users rely on this form of transportation), maintenance of cars is very often bad and 
the red busses are among the worst air-polluters at university. However, for some commuters, 
the red busses still provide the only viable form of mass commuting and link into Chiang Mai 
town off campus. 
 
One of the advantages of the red busses is that they are cost-free for CMU, as they are 
privately owned. However, the university does not impose any pollution control measures for 
this type of public transport. To enforce the national law on vehicle emissions on campus 
would be quite sufficient. As the red busses very often continue their rounds into the city, 
such measures would also benefit Chiang Mai as a whole and it might be possible to find 
cooperation from the local police authorities. 
 
The tram: 
Like the red busses, the tram is privately owned. The policy leading to their introduction is an 
attempt to introduce an efficient form of public transportation. Looking at the results of 
various SSI sessions, one has to ask why? The red busses can provide an efficient form of 
transportation, if they can operate under conditions with less stress on individual 
transportation. To enhance this form of public transport, it would therefore be necessary to 
create those favorable conditions, also for the tram. As it is, currently the tram is simply 
competing with the red busses for the few customers that rely on any form of public 
transportation. No new demand is created by an accompanying traffic policy. 
 
The number of available tramcars, lines and their frequency is not sufficient at all. During 
CMU rush hour about 8000 students have to commute within the study area. The tram 
provides at most 240 seats at a time for all cars combined. According to the introductory letter 
of the university president, an expansion of the system depends on acceptance by the 
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customers and at most an introduction of 6 more cars is planned within the next six to eight  
months (counting from February). An additional 6 cars would increase seating capacity to 
480, about 7% of what is needed to substitute for individual transportation during rush hour. 
During the SSI with students this study recorded two interesting comments: 

1. “…During the trial phase, while the rides on the tram were still free, people [students] 
took their girl friends on free rides over campus. That is why the tram was mostly half 
filled. But hardly anyone used them to go to class. Now that we have to pay a fee for 
the rides…well, see for your self, they are empty.” 

2. “…I wish the administration would stop ‘trying’ things and instead ‘do’ things… 
[Question researcher: “What do you mean?”]…When university has a new traffic 
idea, they always have a trial-phase on a small scale first, but students need solutions 
that work on a big scale. So if you try, do it right and try on a big scale. How can 
students change when they are offered 6 cars and three lines?” 

As a matter of fact, looking at principles on how a trial phase is properly conducted, it is 
important to create the same conditions during the trial period that will exist after the 
expansion of the program. Which means: 

• No free rides during the initial phase, or one will collect data that is not 
relevant for the implementation of the full program. 

• Besides selecting a vehicle like the tram and a target group for trial, it is 
equally imperative to select a pilot project group. In this case, for example, 
only the students of one or two dormitories and no other students. Using this 
approach,  

⇒ Seating capacity would be appropriate,  
⇒ Relevant opinion polls for adaptation could be conducted, 
⇒ People participation could give valuable insights in line 

development and 
⇒ Needed frequency of runs could be established. 

No other users should be allowed to use the trams during the trial period. This would ensure 
that gathered information could be extrapolated to relevance for the whole program. If the 
trial program is successful, it would probably have attitudinal impact on other students 
outside of the trial group that observe the convenience of the offered alternative. Not being 
allowed to use the tram, they would by themselves ask when they are provided with this 
alternative and be more willing to switch means of transportation when they are finally 
offered the opportunity to use the tram. 
 
This study predicts that because of the way the trial phase of the tram was initiated and with a 
promised development potential of only 12 cars for the target group,  

• There will be hardly any or no students switching to the tram permanently, 
• No relevant data will be gathered for alternative traffic measures, 
• The target group will learn to permanently view a tram system as insufficient, 
• There will be a permanent negative response to the ‘no-individual-vehicle-for-BA-1-

2-3-students’ policy as no real alternative is introduced simultaneously, and 
• There might be negative expectations by the target group of more restrictive measures 

at their cost. 
 
Currently, the tram takes away more space from the traffic environment than it can possibly 
create. For example, it shares the vehicle depots with the red busses in areas that are prone to 
traffic jam in the first place, especially at the women’s dormitory 3 B. Because of their size, 
the tramcars are contrary to the individual traffic management chosen by users, which is 
mostly based on small and fast motorbikes. When the tram is not well frequented and, thus, 
does not really reduces the number of vehicles on the roads, it only represent an additional 
traffic obstacle for other vehicles to overtake. 
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The cost of 1.5 Baht and 3 Baht, respectively, is no alternative for the target group students, 
with an average cost per trip of about 0.5 Baht. Would it not be possible for university to fix 
the cost at 1 Baht per trip and extend the right to place advertisement on a tramcar to the 
private tram operator? 
 
Bicycles: 
Traffic policy at CMU tries to promote the bicycle for commuting. It has done so with some 
effort and financial investment to build bike-lanes. However, those bike-lanes are in no way 
adequate to ensure a convenient and safe ride. According to the first preliminary paper, 70% 
think that the university should provide a more convenient infrastructure for cycling or 
motorbike riding, 70% think that the number of bicycle lanes is not sufficient and 74% think 
that the existing ones are not convenient. 
 
The lack of convenience is due to the very poor layout of the lanes: 

• They share traffic channels with motorized traffic, which makes them unsafe. 
• They partly occupy space designated for walking. 
• They are hard to access due to a lack of ramps. 
• They are partly constructed off the access roads (for example opposite the computer 

service center) with no transition to any building in the vicinity. 
• They are partly obstructed, for example opposite the building HB6 by a tree that 

grows right into the path and is impossible to circumnavigate without getting off the 
bike. 

• They are partly constructed on road-shoulders in areas traditionally and still used for 
motorized vehicle parking. 

The way the lanes are designed, bicycles are a form of inferior traffic, because they only run 
parallel to the infrastructure for motorized traffic without protection from then. They thus 
automatically become the ‘weaker’ traffic component. In no area is one advantage of the bike 
realized, its ability to use shortcuts through areas that are restricted for other vehicles. 
Bicycles can be faster than cars, because they can go off road! Although the CMU bicycle 
club offers reasonable bikes for rent at 1 Baht a day, many students view this not as an option 
during traffic hours and according to the SSI with the club, most bikes are used for fun rides 
in the evening hours. Another drawback seems to be that some students are afraid to rent a 
bike that is left in disrepair by the previous user and just breaks down while they are using it, 
making them responsible for the then needed repairs. 
 
7.3 Organizational Conditions 
 
7.3.a Administrative Organization 
 
General administrative structure113: 
The major weak point in the administrative set-up is that responsibility and authority are 
separated. For example: 
The department for traffic is a subunit of the office for university welfare, which in turn is a 
unit of the president’s office. The department for university welfare is headed by a deputy 
president, who appoints some of his staff to work in the department for traffic. This staff can 
work simultaneously in a number of departments, as the deputy president is responsible for a 
variety of other departments that are subunits of the office of university welfare. The 
department for traffic appoints an assistant manager (Phu Chuai) who heads a work-unit on 
university safety, which is among other things responsible for the implementation of measures 
or policies decided on traffic. The advisory traffic committee, which consists of 
representatives of university professors from the faculties and other units and work on an 

                                                           
113 The data on the administrative structure collected via SSI was very often contradictory, especially regarding rights in  
     decision-making.  The presentation in this chapter is an approximate summary of all SSI concerning this subject. 
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honorary basis, are consulted when traffic issues are discussed in a board and the voices of the 
students and the head of the traffic work-unit are heard. The board decides on a traffic master 
plan, which after approval by the central government is implemented at the premises. The 
extent of the actual implementation depends on the president’s office. For example, the ‘no 
individual transportation for BA 1-2-3-year students’ is in effect since 1998114, but has only 
been fully implemented since the 2nd semester 1999.  
The central government has the authority to allow or deny certain policies or rights of the 
university; however, they are not responsible for the impact of their denial. For example, 
according to SSI sources university personnel does not have the right to enforce Thai traffic 
law, which creates a law vacuum at campus115 to the considerable disadvantage of traffic 
management. The authority to decide on individual measures of an approved master plan rests 
with the office for university affairs. The responsibility for their implementation rests with the 
personnel for traffic management, which has no authority on traffic management 
decisions…and so on. 
The effect of this structure is that personnel with the hands-on experience have no authority 
and thus no or only minor influence over the traffic master plan and those with the authority 
lack on-hand experience. Thus the system creates a situation where intellectual resources are 
wasted. Another handicap of this set-up is that although there are attempts to centralize traffic 
management, those with authority and those responsible for implementation have parallel 
duties to fulfill. The traffic committee for example has not fully convened in three years, due 
to the fact that it is not possible ”to find a date that suits all members equally well”. 
 

                                                           
114 Data collected via SSI contradictory, ranging from 1997 to 1999. Some sources say the policy is currently only implemented  
     for BA students of the first year, some claim otherwise. 
115 Other SSI sources claim that the president’s office can decree such a right, if it wished to. 
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available at CMU. Instead a number of 
guidelines is used for measure development in 
traffic management. (the author, August 2000) 
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The fact that master plans for traffic have to be approved by Bangkok makes a fast and 
efficient adaptation to current needs almost impossible. According to one SSI source, the plan 
guidelines implemented currently were drawn up in the year 1996. 
 
Financing and budgeting of Chiang Mai University: 
The structure applied at university stresses democracy in as far as it is based on elections and 
independence of the administrative units at university. This, however, creates smaller 
independent budgets that are allocated to each unit. Thus, sometimes funds have to be drawn 
from different sources for one overall purpose like traffic management. Traffic exists in three 
different environments simultaneously, the physical, organizational and attitudinal 
environments. Whenever administrators want to initiate a project or measures to improve the 
traffic situation including all of the three environments, they have to apply for funding from a 
variety of sources. This slows down any implementation process or even renders it 
impossible. 
 
The elective system for the office of president opens opportunities for politics and lobbying. 
In theory, everybody can become president of the university through being proposed by one 
of the eligible voters and then elected by a majority. However, the structure of administration 
gives also relative independence to the university’s budgeting and a major role to the 
president and thus the support of a candidate might very well depend on his or her influence 
with the various units at university. In almost all of the SSI conducted, the topic of financial 
kickbacks and/or bribes within the administration was addressed, although proof or names 
were never forwarded. One example on how money can be siphoned off was given as 
follows: 
A newly erected building needs air-conditioning, which is provided by the free market 
through a contract. The winner of the contract does not only have to install air-condition to 
the building, but also, for example, pave its access roads. Thus an officially granted budget 
for infrastructure measures is freed and can either be put to other uses or disappear into 
private pockets. It is not the aim of this study to follow up on such allegations or even to 
judge them and detailed quantitative data on this subject was not available to the study.  Thus 
the analysis does not assume that the current administrative structure is based on corruption as 
part of politics and lobbying. However, it keeps the user concern in mind that the 
administration puts personal benefit higher than public welfare and development. 
 
In order to avoid unnecessary problems in the process of fund allocation, the study suggests 
creating a main office for traffic management and an independent source of finances through 
applying PPP/UPP. In combination with an open book form of spending control, rumors 
regarding kickbacks and bribes could be stopped in their tracks and user confidence in the 
administration restored. 
 
7.3.b Traffic Master Plan of the University and Faculties 
 
The observed traffic measures are defined by goal and not by underlying objective and are not 
part of a whole that would indicate a master plan for land-use designation and design 
according to density. Without proper guidelines for the development of the 3Ds in traffic 
management, no traffic measure can solve problems at the roots116.  
 
7.3.c Traffic Rules and Regulations and Current Traffic Related Programs 
 
Although national traffic rules are applicable at university, there is no responsible 
enforcement agency, resulting in a ‘no rules situation’ at campus, a fact acknowledged by 

                                                           
116 See chapters A8, A9 and A11 in the appendixes. 
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almost all users. Over 90% wish for a campaign to relate to the guards and learn more about 
their role and importance in traffic management. 
This lack of exercised responsibility is one of the basic faults of campus traffic management 
as a whole. It does not only have impact on the implementation of all current and future 
measures, but also results in a lack of authority. 
For example, the current head of the student parliament has written an official letter to the 
traffic unit of the student welfare department, concerning the way traffic is split into separate 
lanes for cars and motorbikes at the entries/exits of university. Students have complained of 
near-accidents when the two channels are forced to cross whenever they turn into different 
directions. The parliament requested an end to this possible accident hazard117. In the answer, 
the students were told that as of yet no accidents have occurred and it needs to be seen, 
whether this policy would have to be changed. In other words: Let’s wait until the first 
accident really happens and then we can talk about doing something. 
This answer might be a symptom of a management structure where executing and decision-
making responsibilities are separated: The traffic unit is responsible for the implementation of 
a policy that has not been determined by it, or where the final implementation is surrendered 
to a third party, which is the private company running the guards at university exits/entries. 
Talking to the third party about this problem does not produce results, as it is responsible to 
the university administration and not to the students. The final result of the matter is that 
nothing happens until there is an accident. Then, responsibilities have to be sorted out, which 
might not be easy, because those who have the authority do not carry the responsibility and 
those who carry the responsibility do not have the authority. (See chapter on the 
organizational environment.) 
 

The current campus regulation of ‘no-individual-vehicle-for-BA-1-2-3-students’ without a 
viable alternative in transportation indirectly promotes an increased use of cars by students for 
ridesharing. It is a measure that solves the problem at the wrong end. Students are probably 
the user group that needs flexibility in transportation most, as they are the user group that has 
to change location most often. Prohibiting some members of this group from using 
motorbikes, does not reduce traffic, but leads it into new channels. The form of transportation 
they have found to be most effective and convenient in almost all respects is the motorbike. 
Thus, this regulation ignores their basic needs without offering a viable alternative.  
 

Currently the university undertakes large efforts to increase the amount of parking lots, 
mostly for cars, for example adjacent to the men’s dormitories A4 and A5. The 
implementation of such a policy is contrary to the individual-vehicle-restriction policy, which 
tries to reduce the number of vehicles at campus. The message sent to the user is: 

• If you are a student and live at campus, you must not have individual transportation 
on campus. 

• If you are a student and live at campus and have a car, exceptions might be made118. 
• If you have a car, university provides an increased number of parking lots for you. 
• So, stop using your motorbike and try to get or use a car. 

According to SSI, the number of motorbikes has slightly decreased, while the number of cars 
has actually increased. This might be due to the fact that many students living on campus now 
get a lift from those who have access to a car, as ridesharing is a common behavior among 
students. The policy of restricting the individual choice of students, but not the individual 
choice of all users who live at campus, expresses the dictum that ‘some people are more equal 
than others’. The University has to make a choice. If it employs traffic measures according to 
social strata, results will be most unsatisfactory in terms of achieved problem solution. On the 

                                                           
117 The researcher himself uses a motorbike for on- and off-campus commuting and has encountered near accidents due to this  
     situation repeatedly. The risk here is clearly with the weaker traffic members, which are motorbikes and bicycles. 
118 The researcher knows personally at least four students, who should not be allowed to have a vehicle at campus. However,  
     they have cars and use them without any restrictions. One of many possible reasons might be that guards tend to enforce a  
     policy less with some users due to their higher social class, which is expressed in their vehicle. (See Assessment, cultural  
     aspects regarding traffic.) 
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other hand, if it employs ‘democratic’ measures, the results will be satisfactory for traffic, but 
not for the next up-coming administrative election. With a dilemma like this might it not be 
better to find an approach that is not based on restrictions at all, but on standards instead119? 
 
The faculty of science has established an area that is commonly referred to as ‘silent zone’. 
According to OBEA over a few days and on different occasions120 and conversations with the 
guards, the policy implemented is that cars with stickers are allowed inside the area without 
questions and cars without stickers need to have a reason. Thus, the silent zone is a car zone 
only. The quiet of the area is achieved by stopping through-traffic. While being effective in 
this respect, this policy also enhances the preference cars are receiving in management 
measures. 
 
The current traffic related programs are based on the following goals: 

6. Organize parking at CMU 
7. Find ways to reduce the number of motorized vehicles at campus 
8. Promote bicycle use 
9. Solve the traffic safety problems 
10. Introduce an efficient system of public transportation. 

All measures initiated accordingly fall short of their objective. (See the above chapters on 
Parking, motorbikes, bicycles, roads and red-busses/trams.) This is due to the absence of 
effective guidelines and assumptions in measure development and underlying objectives. 
 
Guidelines and assumptions observed are: 

• The motorbike is responsible for the traffic problems and therefore their number at 
campus has to be reduced. 

• The car is not responsible or less responsible for traffic problems. 
• Students are more flexible than other user groups and freshmen staying at dormitories 

(compulsory) do need individual transportation during their first semesters less than 
other students. 

• Private operators should organize offered public transportation. 
• Areas of wild parking have to be integrated in the traffic infrastructure. 

 

The guiding principles involved do not reflect traffic reality at campus, which according to 
the collected data of this study is: 

• The motorbike is the most efficient of available transportation choices in regard to 
passenger capacity and needed traffic space.  

• The car is the worst choice, transporting only about 30% of all passengers, while 
using about 66% of all provided traffic space.  

• Due to their tight timetables and restricted financial means, students are probably one 
of the least flexible groups of users at campus. Especially first semester students, who 
do not as yet know campus well, are at a disadvantage in building personal 
transportation alternatives quickly. 

• Private operators depend on quick commercial success and are limited in their 
development by the potential market available to them. They are caught in a negative 
development loop, with their potential customers being too few to allow investment 
that could build a viable transportation alternative. 

• Restricting the number of vehicles at campus and simultaneously increasing the 
official parking lots, sends a contradictory message to campus users. 

                                                           
119 Standards could also help to improve some of the logic behind the current policy. The researcher was told that measures to  
     restrict especially motorbikes were taken due to the large number of motorbike accidents. If motorbikes constitute for (about)   
     80% of all vehicles  used at campus, it is normal that statistically 80% of all accidents should also involve motorbikes,  
     assuming the same accident probability for all types of vehicles. However, according to the department of traffic engineering  
     at CMU, in traffic reality the accident probability for motorbike riders is actually about four times higher than for other  
     vehicles, which proves that this kind of logic is not a valid basis for traffic management decisions. 
120 Between January and February, and June 2000  
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There are no underlying objectives that can be observed from the applied measures on a 
university-wide scale. However, the faculty of humanities and the library have to some extend 
utilized the following objectives in the development of their premises: 

• Create a user friendly and convenient infrastructure.  
• Incorporate as much greenery as possible into that infrastructure. 
• Respect environmental concerns in the development process. 

The positive results of using underlying objectives can easily be experienced at both 
premises. The faculty of humanities has a green and quiet core with traversing roofed-over 
walkways connecting buildings. The library offers a relatively quiet spot for reading and 
meetings of users between the main building, the registration office and the multi-faculty 
utility building. The extension of the library is constructed with as little damage to existing 
green as possible. 
 
7.3.d Personal Management of Commuting by Users and User Groups 
 
The personal management of commuting shows distinctive differences according to user 
groups. In the past there have been no restrictions on campus in regard to personal vehicle 
choice, which allowed each user group to develop personal transportation in accordance with 

• Their personal convenience, based on 
• Their needs, 
• Their financial and social resources, and at least to some degree 
• Their personal preference. 

Starting from mainly reliance on red busses about twenty-five years ago, the result of this 
uninhibited development of personal mode of commuting lead to two different major types of 
traffic, one based on cars and one based on motorcycles. 
 
The change was gradual and depended on the affluence of Thailand’s society. With higher 
income of some users, the extent of individual transportation increased. Only when a certain 
critical point was reached in regard to the number of customers still relying on the red-busses, 
did the trend to individual transportation turn into a wave and changed traffic at campus 
quickly and thoroughly. Red busses were not convenient anymore due to slower average 
numbers of trips per car and longer waiting periods for customers. At the time no measures 
were taken to reverse, stop, or at least guide this development and it is thus that we arrive at 
the current traffic situation at campus. But mass-commuting relying on individual 
transportation has a price, which for the university is: 

• Increased noise levels 
• Increased air pollution 
• Loss in green space in  order to accommodate individual vehicles (parking) and 

increased road construction, 
• University ‘sprawl’ (as in urban sprawl), due to planning focusing on individual 

transportation and the vehicle with the largest demand in traffic space, and 
• Loss in flexibility and mobility due to traffic jam during rush hour. 

To reverse this process and go back to public transportation from individual transportation is 
rather difficult and will take time. The individual choice of vehicle has resulted in distinct 
commuting modes and behavioral patterns. The current traffic reflects an acquired user 
behavior based on the available transportation environment in balance with user group needs, 
resources and preference, resulting in an accepted convenience for the individual. Thus, in 
order to gradually change back, traffic measures must first of all respect this convenience as 
much as possible, which a restricting-vehicles-policy does not.  
 
Instead, the reversal should focus on traffic environment and space. As the increase in 
available traffic space enabled a rapid development of individual transportation in the first 
place, now a decrease in available traffic space must slowly lower the convenience of 
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acquired traffic behavior. However, the red busses (and the tram in its current form) are no 
longer able to make up for a loss of convenience due to their reliance on market mechanisms. 
As CMU has invested in road and traffic infrastructure development in the past, it now needs 
to invest in an effective public transportation system, the costs of which can at least be partly 
recovered by charging user fees at a rate that is competitive with those of individual 
transportation. Furthermore, the use of the infrastructure at campus by individual vehicles 
should be subject to a fee, too, because it creates as much cost for the university as does a 
public transportation system. 
 
The space freed from traffic can be made available to those who do not use individual 
transportation in form of a silent zone open for a variety of curricular and non-curricular 
activities. It will help to change the currently predominant attitude towards land-use for traffic 
into a focus on non-motorized commuting. It is also important that all user groups are allowed 
to continue their chosen main form of transportation in the initial phase of change, as 
alternative traffic behavior must originate in the user himself in order to be most effective and 
lasting.  
 
However, attempts should be made to gradually separate the current main types of traffic, 
which are: 

1. Motorbike traffic 
2. Walking, and 
3. Car traffic. 

By creating separated traffic channels as much as possible, management according to type of 
traffic becomes easier and more effective. The designation of land-use can be more specific 
and open up land-areas for improved site design. The resulting relative loss in flexibility is 
made up by a gradual increase in public transportation efficiency. Users are, thus, able to 
modify their traffic behavior without loss of convenience in motorized commuting and 
rewarded by an increase in convenience for non-motorized commuting. Once the process of 
personal change has started, follow-up measures can increase desired change and stop 
undesired developments. To keep focused on the convenience for the user, it is, however, 
very important to include user participation in the development and implementation of new 
measures. 
 
 
7.4 Attitudinal Environment 
 
7.4.a Regarding Traffic and Traffic Discipline  
 
Traffic discipline: 
Traffic discipline at university is simply not enforced. Showing no discipline, like for 
example expressed in wild parking, is always rewarded with success. The users choice to 
behave anti-social reflects absence of impact awareness and the presence of a strong 
egocentric-type of personal decision-making. Users as a whole do not seem to realize the 
summative effect of many individual anti-social decisions. 
On the other hand, the large number of users who admit to their own lack of traffic discipline 
and wish for more knowledge regarding the guards and their role at campus clearly indicate 
that users themselves wish for a change. 
The problem is connected to missing leadership, as was often expressed in SSI sessions. 
Traffic education is also lacking.  
 
Another reason for the widespread misconduct in personal traffic behavior might be found in 
the ambiguity of the current traffic measures. While prohibiting some use of individual 
vehicles, an increased number in car parks is being built. The message for the majority of 
motorbike riding users conveyed is that their personal convenience and needs are neglected 
by those who control traffic management. Many students do not feel inclined to behave 
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properly only to make way for car-users, representing a social class which many might never 
be able to join. It does not seem to occur to most users, that their own behavior is a form of 
traffic control. 
During the SSI, on the researchers question why users do not speak with those who can 
change things, most answers were of the following type: 

• I just don’t have the time for that. 
• This is difficult in Thailand. 
• It won’t change a thing, anyway. 
• They do not listen to students, anyway. 

Thus the lack of traffic discipline seems at least to some degree based on resignation 
regarding organizational matters and the personally perceived significance in the whole of 
society. 
 
For the study, the problems in traffic discipline represent one of the largest obstacles in proper 
traffic management. It is imperative that users can be motivated to take part in traffic 
management and regard their personal action as a significant part of the whole. Discussion, 
education and training must thus be part of any successful management program. 
 
General infrastructure & public transportation: 
Although the general infrastructure is seen as sufficient regarding roads, other means of 
commuting are not supported well. They are considered half-hearted and not up to the needs 
of the users. Especially students would be willing to switch to public transportation if it only 
were efficient. The tram, for example, is seen as yet another example of how traffic 
alternatives should not be approached by the administration: “…They make a trial phase for 
public transportation and if it is accepted they will introduce the real thing. But unless the real 
thing is there to begin with, people will just not switch their form of transportation, because 
the alternative offered is just not adequate. So the whole thing is abandoned after a while until 
someone comes up with a new idea that starts with just another trial phase. I am so bored of 
it! …”. This kind of sentiment is supported by the fact that a large majority (of all user 
groups) would be willing to pay a user fee to improve transportation infrastructure, if the 
collected money is not used for something else. 
 
Most of the participants in SSI stated that they have never tried the tram even once, for 
mainly two reasons: 

• The tramcars do not look safe. 
• “I will not use it anyway, so why should I take a ride?”  

 
General management principles: 
The current campus policy of ‘no-individual-vehicle-for-BA-1-2-3-students’ without a viable 
alternative in transportation in combination with an increase in available car parks forms 
counterproductive traffic behavior by forcing BA students to adapt their planning to include 
car sharing instead of bicycle sharing. Cars are a much less efficient mover of masses of 
people at campus. It also indirectly teaches that a car is the higher valued vehicle of 
transportation. Regarding the limited financial means of most students, this leads to 
frustration and dissatisfaction with the current traffic management. 
According to the questionnaires and SSI,  

• Most users do not actually see any form of traffic management taking place, but  
• Consider measures as orders without regard to their needs. 
• They feel that they are not in touch with the guards and their role is too little known 

to them. 
• Many of the users regard parking lot separation according to status as not appropriate. 
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Regarding specific infrastructure measures: 
Only one infrastructure measure was specifically addressed during the SSI: the increasing loss 
of green space to an increasing number of parking lots. Even when trees were planted, like for 
example at the student parliament, the space in between was sealed over with concrete bricks. 
This desire to see more green at campus is in accordance with the questionnaire of the 
preliminary paper 1, where a majority thought that the infrastructure is sufficiently developed 
and no more traffic space is needed. 
 
7.5 Possible Indicators Provided By the Analysis and Preliminary Papers 
 
Looking at the attitudinal environment regarding traffic, a variety of physical and 
organizational changes that would represent a development for the better for most users can 
be pointed out: 

1. An increase in the number of tramcars, or the efficient presence of any other forms of 
public transportation, like for example a system of minibuses. 

2. An increase in human space and space for commuting on foot. 
3. Improved management of parking. 
4. Increased traffic law enforcement. 
5. Public relation efforts concerning traffic. 
6. Increased participation in traffic organization. 
7. An increase in green space. 
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Chapter 8: Critical Analysis of Possible PPP/UPP Measures 
at CMU 

 

The first questionnaire of this study did not only address topics needed to assess the study 
area, but also anticipated questions for this analysis and PPP in traffic management. This 
group of questions is based on results from the preliminary paper “Proposal for a Land-Use 
Plan and Concept for One of the Study Centers of Chiang Mai University Campus”. They are:  
 
1. What do you think of the following statement? If the university introduces user fees for 

the transportation infrastructure at campus, a control agency should be installed to 
guarantee that the collected fees are only used for maintenance and improvement of the 
university infrastructure. 

2. If a control agency for user fees would be established, who should be represented in it?                
3. Who should decide on how the collected user fees are used? 
4. If the university should collect user fees to create a budget for the maintenance and 

improvement of the university transportation infrastructure and the appropriate use of this 
budget is guaranteed, what would be the upper yearly fee limit you would agree to pay? 

5. Would you agree to a user fee system according to the size of vehicle engine? For 
example: a car with 2000 cc engine size would be charged a larger fee than one with a 
1400 cc engine or a motorbike with a 125 cc engine. Bicycles have no engine and would 
thus not pay. 

6. If there is a user fee system at campus, do you think visitors to the campus should also 
pay a fee to be allowed to enter campus? 

7. Do you think that in case the university should collect user fees for motorized forms of 
transportation, these fees should be used to establish some form of public transportation? 

8. What do you think? If the university does not collect user fees for motorized 
transportation, would it be appropriate to establish a zone where only environmentally 
friendly vehicles or low-emission vehicles should have right of entry? 

 
8.1 User Fees 
 

A total 72.7% of users would agree to the introduction of user fees at campus, but mostly 
under the condition that the collected fees are used directly for traffic management and related 
infrastructure, only. How these user fees should be managed was topic of the following 
questions: 
 

 
 

a

d

29
18

 48

 
Table 12: User fee management

Number of 
nswers and 
per cent 
istribution 

 
Worded questions and possible answers. 

1. What do you think of the following statement? If the university 
introduces user fees for the transportation infrastructure at campus, a 
control agency should be installed to guarantee that the collected fees 
are only used for maintenance and improvement of the university 
infrastructure. 

6 = 61.67% Yes.                                       
4 = 38.33% No. 
0 = 100% 

 Answers according to user groups: 
Yes Students: 254/411 = 61.80% 

All other groups combined: 39/69 = 56.52% 
No Students: 157/411 = 38.20% 

All other groups combined: 30/69 = 43.48% 
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2. If a control agency for user fees would be established, who should be 

represented in it?                
389/480 = 
81.04% 

Students 

262/480 = 
54.58% 

Administrators 

223/480 = 
46.46% 

University personnel and research assistants 

227/480 = 
47.29% 

Teachers 

125/480 = 
26.04% 

Representatives of the red busses 

 
The following 
groups should 
be represented: 

Answers according to user groups: 

Students Students: 349/411 = 84.92% 
Teachers: 19/28 = 67.86% 
University personnel and assistants and private employees: 17/29 = 
58.62% 
Administrators: 4/12 = 33.33% 

Administrators Students: 209/411 = 50.86% 
Teachers: 25/28 = 89.29% 
University personnel and assistants and private employees: 16/29 = 
55.17% 
Administrators: 12/12 = 100.00% 

University 
personnel and 

research 
assistants 

Students: 176/411 = 42.82% 
Teachers: 21/28 = 75.00% 
University personnel and assistants and private employees: 19/29 = 
65.52% 
Administrators: 7/12 = 58.33% 

Teachers Students: 193/411 = 49.96% 
Teachers: 19/28 = 67.86% 
University personnel and assistants and private employees: 11/29 = 
37.93% 
Administrators: 4/12 = 33.33% 

Representatives 
of the red 

busses 

Students: 102/411 = 24.82% 
Teachers: 7/28 = 25.00% 
University personnel and assistants and private employees: 11/29 = 
37.93% 
Administrators: 2/12 = 16.67% 

 
 

3. Who should decide on how the collected user fees are used? 
401/480 = 
83.54% 

Students 

279/480 = 
58.13% 

Administrators 

192/480 = 
40.00% 

University personnel and research assistants 

223/480 = 
46.46% 

Teachers 

115/480 = Representatives of the red busses 
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23.96% 
 

The following 
groups should 
be represented: 

Answers according to user groups: 

Students Students: 359/411 = 87.35% 
Teachers: 21/28 = 75.00% 
University personnel and assistants and private employees: 17/29 = 
58.62% 
Administrators: 4/12 = 33.33% 

Administrators Students: 222/411 = 54.02% 
Teachers: 23/28 = 82.14% 
University personnel and assistants and private employees: 20/29 = 
68.97% 
Administrators: 12/12 = 100.00% 

University 
personnel and 

research 
assistants 

Students: 146/411 = 35.52% 
Teachers: 22/28 = 78.57% 
University personnel and assistants and private employees: 18/29 = 
62.07% 
Administrators: 6/12 = 50.00% 

Teachers Students: 188/411 = 45.74% 
Teachers: 20/28 = 71.43% 
University personnel and assistants and private employees: 11/29 = 
37.93% 
Administrators: 4/12 = 33.33% 

Representatives 
of the red 

busses 

Students: 99/411 = 24.09% 
Teachers: 6/28 = 21.43% 
University personnel and assistants and private employees: 8/29 = 27.57% 
Administrators: 2/12 = 16.67% 

 
 
A slight majority of users of 61.67% opts for the creation of a control agency in case user fees 
should be collected. The most support to such an agency is given by the teachers with 
67.86%, followed by students with 61.80%.  The least support is given by University 
personnel and assistants and private employees with only 44.82%.  
 
In case such an agency is created the opinion towards who should be represented varies 
greatly. Almost 85% of the students think that they should be represented, while only 33% of 
the administrators would like to share the control agency with students or teachers. About half 
of the students would also like to have representatives of teachers and administrators. 90% of 
the teachers want administrators to be present, while only 68% see the need for both 
themselves and students in the agency. These numbers clearly demonstrate at least a partial 
alliance or common denominators between teachers and students. They also show that the 
administration needs distance to the students, the biggest group they administrate and 
interestingly to the teachers, one of the most important and influential groups of voters in the 
election of the administration. Viewed these numbers in the light of the current traffic policy, 
they might also indicate a political dilemma for the administration between the car-user 
teacher and the bike-user student. An open support for car-use would be welcome by the 
influential teachers and show support in elections, while an open policy in favor of the 
motorbike, e.g., students, would create a popular majority, but no support during elections.  
 
Concerning decision-making on how the fees should be used, results are very similar with a 
tendency upwards regarding the percentage points for each group. If PPP/UPP is implemented 
at university a dialogue between the user groups is needed to have each group learn from each 
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other and put one of the central PPP/UPP ideas into focus: the solving of environmental 
problems with the participation of all users groups that will be subject to impact by measures 
taken.  
 
Concerning the user fee itself, 76.87% would agree to pay one Baht per day or more. This is a 
sufficient majority to actually initiate a fee payment system at university. However, the 
support drops to only 50.42% if the fee is coupled with the size of the individual vehicle used 
and only 50.62% think that visitors should pay for entering the university premises. These 
numbers might indicate that in the second questionnaire when a PPP/UPP proposal is 
introduced to the user groups, a majority would not agree to its implementation. On the other 
hand, the idea that a higher consumption of resources results in higher cost per resource unit 
is central to PPP/UPP, as the aim is not to simply create a budget, but to distribute social costs 
fairly and evenly.  
 
In case the “fee per cc of engine” cannot be implemented and market economic forces not be 
applied, it is very important that a traffic policy based simply on a standard user fee defines 
exact outlines on how to achieve environmental improvements and by what kind of 
incentives. Otherwise the user fee will be just an additional indirect tax and the benefit only 
with those who have the most influence in using the newly created budget. 
 
The following questions were asked: 
 
 
  
Table 13: Characteristics of user fees
Number of 
answers and 

per cent 
distribution 

 
Worded questions and possible answers. 

1. If the university should collect user fees to create a budget for the 
maintenance and improvement of the university transportation 
infrastructure and the appropriate use of this budget is guaranteed, 
what would be the upper yearly fee limit you would agree to pay? 

111/480 = 
23.13% 

Less than 1 Baht/day 

189/480 = 
39.38% 

1 Baht/day 

134/480 = 
27.92% 

2 Baht/day 

46 /480 = 
9.58% 

More than 2 Baht/day 

 480 = 100% 
 

2. Would you agree to a user fee system according to the size of vehicle 
engine? For example: a car with 2000 cc engine size would be charged a 
larger fee than one with a 1400 cc engine or a motorbike with a 125 cc 
engine. Bicycles have no engine and would thus not pay. 

242/480 = 
50.42% 

I would agree. 

238/480 = 
49.58% 

I would not agree. 

480 = 100% 
 Answers according to user groups: 
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I would agree Students: 207/411 = 52.05% 
Teachers: 17/28 = 60.71% 
University personnel, private employees and research assistants: 13/29 = 
44.83% 
Administrators: 5/12 = 41.67% 

I would not 
agree 

Students: 204/411 = 49.64% 
Teachers: 11/28 = 39.29% 
University personnel, private employees and research assistants: 16/29 = 
55.17% 
Administrators: 7/12 = 58.33% 

 
 

3. If there is a user fee system at campus, do you think visitors to the 
campus should also pay a fee to be allowed to enter campus? 

243/480 = 
50.63% 

Visitors should pay. 

237/480 = 
49.38% 

Visitors should not pay. 

480 = 100% 
 Answers according to user groups: 

Visitors 
should pay. 

Students: 214/411 = 52.07% 
Teachers: 12/28 = 42.86% 
University personnel, private employees and research assistants: 13/29 = 
44.83% 
Administrators: 4/12 = 33.33% 

Visitors 
should not 

pay. 

Students: 197/411 = 47.93% 
Teachers: 16/28 = 57.14% 
University personnel, private employees and research assistants: 16/29 = 
55.17% 
Administrators: 8/12 = 66.67% 

 
The difference in majority regarding general user fees and particular ones is very interesting. 
The study interprets the data as being in line with observed traffic behavior: a clear majority 
thinks there is a lack of traffic discipline and ask for stricter measures. However, they seem to 
fail noticing, that stricter measures are not needed if each and every user behaves disciplined. 
If asked in general, a majority agrees to fees, but if the question reflects the individually 
created traffic environment, many seem to have second thoughts as to the appropriateness of 
the measure suggested. If PPP/UPP is to be implemented, the idea has to be promoted and 
made understood in order to find a majority. One way to achieve this end and a key to 
implement PPP/UPP at campus might be the wish of most users for an efficient alternative in 
commuting. A majority of 67.29% thinks that in case user fees for motorized forms of 
transportation are collected, these fees should be used to establish some form of public 
transportation. Regarding the use of the fees the following question was asked: 
 
 
 

1.  Do you think that in case the university shou
motorized forms of transportation, these fe
establish some form of public transportation? 

323/480 = 
67.29% 

Yes. 

157/480 = 
32.71% 

No. 

480 = 100% 

 
Table 14: Usage of fees

ld collect user fees for 
es should be used to 
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 Answers according to user groups: 
Yes. Students: 271/411 = 65.94% 

Teachers: 22/28 = 78.57% 
University personnel, private employees and research assistants: 21/29 = 
72.41% 
Administrators: 9/12 = 75.00% 

No. Students: 140/411 = 34.06% 
Teachers: 6/28 = 21.43% 
University personnel, private employees and research assistants: 8/29 = 
27.59% 
Administrators: 3/12 = 25.00% 

 
 
8.2 Alternative to User Fees 
 
Most users, however, would agree to some restricting traffic measures at campus, whether 
based on PPP/UPP or not. In case fees are not introduced 66.88% find the creation of a 
special traffic zone linked to pollution and engine efficiency an appropriate alternative. This 
once more shows the principal willingness of users to change the traffic situation at campus 
and adapt accordingly. Whether this potential can be utilized depends to a very high degree 
on a dialogue between all user groups and a policy encompassing all three traffic 
environments. Regarding an alternative to fees, the following question was asked: 
 
 
 

4

s 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 15: Alternative to user fee

1.  What do you think? If the university does not collect user fees for 

motorized transportation, would it be appropriate to establish a zone 
where only environmentally friendly vehicles or low-emission vehicles 
should have right of entry? 
 

321/480 = 
66.88% 

Yes, that would be appropriate. 

159/480 = 
33.12% 

No, that would not be appropriate. 

80 = 100% 
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Chapter 9: Synthesis 
 
The land-use plan proposed in this chapter only concerns the physical aspects of the traffic 
environment. Issues of public transportation, as well as the organizational and attitudinal 
environment are considered separately as part of the suggested pilot project. 
As a first step of the synthesis the result of the preceding analysis provides underlying 
objectives and guidelines for traffic management. Its aim is to suggest a master land-use plan 
that can help to implement long-term objectives in traffic management, so that the sum of all 
individual measures contributes to the whole. The second step of the synthesis is the pilot 
project, suggesting how to start the actual transformation of traffic management. It should be 
possible to implement the basic changes suggested in the master plan within a period of 3 
semesters. However, the physical adaptation of the main traffic arteries suggested here should 
take longer and be subject to a revision after the implementation of the pilot project. 
 
Some particulars of the master land-use plan proposed here should be adapted if necessary, as 
the response to the first part of its implementation, e.g., the pilot project, might suggest 
necessary changes. As the physical environment offered to users also has influence on their 
environmental perception, new opportunities or restrictions in traffic management might be a 
direct result of each implementation step. Guidelines and factors that need consideration in 
the beginning of the project might become obsolete or wrong later on.  
 
As successful traffic management depends to a very high degree on people participation, it 
has to develop parallel to and in accordance with user response from the very beginning of the 
project. Underlying objectives and guiding principles for the traffic environments are 
therefore suggested on a short-term basis together with the pilot project.  
 
Underlying objectives: 
From the analysis, the following underlying objectives for traffic management can be derived: 
1. Provide an increase in human space over traffic space. 
2. Provide a traffic environment that has less air-, noise-, and visual pollution. 
3. Decrease the number of vehicles at campus. 
4. Promote walking as the general form of short distance commuting. 
5. Implement PPP/UPP. 

 
Guiding principles: 
The following guiding principles for traffic management can be derived: 
1. Unless it creates direct contradiction to or conflicts with the underlying objectives, 

always put the user convenience within the traffic environment first. 
2. Traffic measures should consider all user groups equally. 
3. Traffic measures should give all user groups sufficient time to prepare for their impact. 
4. Utilize people participation as much as possible. 
5. Traffic measures should always have an educational effect. 
6. Always promote the environmentally more efficient form of transportation. 
 

Accordingly, the land-use master plan is based on the following approach: 
1. Create a physical environment that acknowledges current user needs, but allows 

subsequent step-by-step implementation of the underlying objectives with as little 
disturbance to user convenience as possible. 

2. Acknowledge the vehicle of choice of user groups in accordance with the guidelines, but 
simultaneously create conditions for an environmentally sounder alternative in 
transportation. 

3. Conceptually separate the three main forms of traffic (motorbike, car and walking) in 
order to achieve a higher flexibility and effectiveness in subsequent traffic measures. 
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4. Provide conditions that allow future growth of the university and an increase in users 
without compromising the results of applied traffic measures. 

 
The land-use plan uses the following means: 
1. Restrict access to some areas, but do not initially restrict the use of any particular 

vehicle. 
2. Create a silent zone to promote non-motorized commuting. 
3. Utilize all currently available space for parking, but separate them according to type of 

vehicle. 
4. Build roofed-over walkways as a first alternative for commuting. 

 
9.1 The Physical Environment: General Concept and Traffic Arteries121

 
Any change in the current system of land-use at any point at campus always has a direct 
influence on traffic flow patterns of the whole system, as can easily be seen when 
construction is going on. It is therefore necessary to start any proposal for change with a basic 
concept of how to direct traffic flow in order to keep impact at a minimum and if possible to 
solve some of the traffic problems as outlined by the answers to the questionnaire.  
 
Here in particular the fact that 83% of the participants think that traffic problems mostly occur 
during certain hours. This rush hour or peak-hour phenomenon has various reasons, two of 
which are 
• a limited carrying capacity of roads and the infrastructure in general and 
• simultaneous commuter movement during certain hours due to administrative planning. 
 
9.1.a. Road Carrying Capacity 
 
According to the questionnaire of the preliminary paper, the physical conditions and 
characteristics of the roads are one reason for traffic obstruction. Besides needed repairs, a 
traffic flow system should try  
• to avoid intersections 
• erect clearly understandable traffic signs in sufficient numbers 
• straighten roads to avoid unnecessary bends, and last but not least, 
      widen roads, especially at critical traffic nodes as described in the assessment. 

 
This paper will not recommend the installation of traffic lights, in accordance with results 
from the questionnaire and due to the costs they impose on the university and due to the 
presence of traffic police at critical hours to help direct traffic. The presence of police is 
important, especially considering the fact that 73% think that traffic problems also occur 
because of a lack of respect for traffic rules. Currently the police are directing traffic at the 
intersection next to the women’s dormitory B3. According to the traffic flow system proposed 
here, police presence should be increased by also covering the end of the main entrance lanes 
(see map 7). 
 
Road and traffic signs should be erected above the roads with clearly marked arrows giving 
directions concerning the area being approached and areas the roads are leading to. 
 
Concerning the straightening and widening of roads, this paper proposes some changes as 
shown in map 7.  

                                                           
121 The campus currently experiences a period of constant change. Some areas shown in the maps regarding the land-use master  
      plan might have changed in character during the last six months while this study was conducted. Whenever possible, the  
      maps were kept up to date. However, minor inaccuracies that might be found in some colored areas within the maps have no  
      influence on the basic concept introduced. 
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police 

police 

Map 7: Main traffic arteries 

 
 
A bypass that could be 
constructed to allow 
circumnavigation of 
the study site to the   
 west and ease traffic    
   volume that has to    
      pass women’s  
         dormitory B3.

• The three lane roads proposed for the stretch between the women’s dormitory 3 and the 
library and for the stretch running past the stadium operate on a time related basis. Two 
lanes to bring traffic into parking areas in the morning hours and after 13.30 hours two 
lanes to lead traffic out of parking areas.  
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• The three lane road proposed for the stretch parallel to the main administration and the 
post-office / bank service area has a permanent two lanes going north to south, one lane 
of which only feeds traffic into the one-way road system to the north of the target area. 

 
This paper proposes the introduction of more four-lane roads (see map 7). At densely 
populated areas road bumpers or turtles should be installed to slow down traffic, so that the 
increased carrying capacity of the roads does not result in faster driving, thus raising the noise 
pollution level. 
 
The adaptation of traffic arteries and road carrying capacity is needed to at least some extent 
in order to provide traffic channels that are adequate for the expected change in traffic flow 
after a silent zone has been fully introduced to campus (see chapter 9.1.c). 
 
9.1.b Simultaneous Commuter Movement 
 
Classes generally start between 8 and 9 o’clock in the morning and last for 1.5 to 3 hours. 
After that students and teachers very often have to change location to other classes and 
lessons. Adapting administrative course planning to avoid unnecessary change of location can 
solve this problem. However, considering the size of the university, this might not be easily 
achieved or at least take some time to implement through training and communication 
improvements between the university departments. 
 
An easier way might be to consider the different groups of students, e.g. have all Master and 
doctoral student classes start at 8 o’clock with 1.5 to 3 hours teaching periods following. The 
bachelor degree students would start at 9 o’clock with following normal teaching periods. The 
effect desired is to extend the period of “peak traffic” and have less commuters enter the 
roads at the same time. The number of Master and doctoral students is relatively small, 
accounting for about 17% of the student population at the target area. However, 17% less 
traffic during the main peak-hours would represent a significant improvement compared to 
the current situation. 
 
9.1.c Silent Zone – A Zone Free of Motorized Traffic  
 
The questionnaire of preliminary paper 1 indicates that campus users would welcome an 
increase in human space available for recreational and relaxation purposes, as well as the 
introduction of a noise and air pollution free zone. The proposed establishment of a silent 
zone in the questionnaire of this study was approved by 79.8% of participants in the following 
location:  
 
• The location 
The current center of the study site is in its layout conceived as a square adjoined by buildings 
of faculties, the library, the exhibition hall and, a little off to the West, the student registration 
offices. The land area in front of these offices is already free of through-traffic as it is part of 
the traffic calming area of the Faculty of Science. Besides those areas, the silent zone would 
include the transition zone directly West, North and East of the main library and the open 
yard of the department of geology (see map 8). 
 
• Traffic rules at the silent zone 
No traffic and parking would be allowed within the area, with the exceptions of: 

 Bicycles 
 Maintenance  
 Emergency vehicles 
 A small area to the east for parking 
 Pedestrians have right of way 



 113

 

 

Map 8: the silent zone 

Area for the suggested silent 
                        zone

• General concept and appearance 
After removal of the current parking lots, trees and greenery are integrated into an area that 
should be marked by the same surface material and is designed as a meeting spot. It offers 
sufficient open space for all kinds of activities, as well as benches, chairs, and salas. The 
silent zone is surrounded by roads with limited access, thus keeping surrounding traffic to a 
minimum. The now vacant building of the department of architecture (to the South-West of 
the plaza) could be integrated into the concept as a multi-purpose building.  
 
9.1.d Roads  

 
Introducing a silent zone to the study site will effectively cut all through traffic at the 
premises. The wider dark red roads of map 9 represent existing roads that are used as main 
traffic arteries to direct traffic from and to the area. The smaller roads in a lighter red are 
secondary roads that will be used to direct traffic to parking lots. Those secondary roads that 
are within the target area or directly adjacent will feature limited access. Limited access 
should be in effect between 6 a.m. and 6 p.m. only, as some classes are held in the later 
evening hours, students gather at the faculty student rooms and frequent the library. To park 
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closer to destination buildings during these hours will increase safety for commuters, as 
walking distances to the parked vehicle are shorter. 
 
 
 Map 9:  Proposed Roads at the study site 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                     Main traffic arteries  
                     of the target site 

 
Secondary roads 

 
 
 
 
 
9.1.e Roads With Limited Access  

 
The central silent zone can be approached directly only by roads with limited access. Right of 
use is reserved for: 
• Teachers 
• Administrative personnel 
• Maintenance personnel 
• Emergency vehicles 
• Disabled people (with special permission) 
 
The purpose of all roads shown in map 10 is to lead traffic to designated parking areas, except 
for the main road to the West, which will also be used for through traffic to other areas at 
campus. 
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Map 10: Roads with limited access 

             The silent zone 

             Roads with limited access               One-way road system 

              Main and secondary roads 

 
 

9.1.f Proposed Traffic Flow System 
 

As indicated by the pointed arrows, all roads can be used in two directions, with the exception 
of the one-way system to the North (see map 11). 
This system leads into an open traffic loop back to the target site around the “sala tham” or to 
the main university entrance/exit. 
 
The limited access road to the South-West in front of the faculty of economics will effectively 
stop ordinary through-traffic to the western (open access) secondary road. This is a necessary 
measure to protect private housing along this road from an increase in traffic, as access to the 
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Map 11: Direction of traffic flow 

            Two-directional traffic on limited    
            access roads 

            Two-directional traffic on   
             secondary roads 

             One-directional traffic at  
              one-way parking feeder 

            Two-directional traffic at main      
             traffic arteries 

main university entrance past the main library is no more possible. It is expected that a number 
of people would try to substitute for that old route by driving around the target site to the West, 
if the road in front of the faculty would be an open access road.  
 

 
 
The impact of the proposed traffic flow system is difficult to estimate without further data. 
However, by introducing a one-way road-system to the north, CMU exiting traffic is lead 
away from the major nodes A and B to accommodate an increased traffic flow from the 
direction of the women’s dormitory B3. 
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9.1.g Proposed Parking Areas 
 

• Professors, administrative personnel and disabled people 
 

 
All parking areas designated for this group of users already exist at the premises, but are 
currently mostly open to any user. They consist of properly constructed parking lots or areas 
allocated for road shoulder parking. These areas should be reserved for professors, 
administrative personnel and disabled people. 
 
To increase effectiveness of the traffic handling capabilities of a concept built around a silent 
zone (central plaza), it is important that users find a parking lot quickly and without 
unnecessary movement of vehicle. Each user of this target group should therefore be allocated 
his personal parking lot, which stays vacant if not used by its registered user. 
 

• Students’ motorbike parking 
 

Map 12: Parking for professors, administrative personnel and disabled people 

               Parking areas reserved for target group 

As the motorbike is the by far most popular mode of transportation at campus and has the 
largest number of vehicles, the area designated for parking must allow for this fact. 
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South to the main library is a major motorbike parking area, as it needs to allow for visitors to 
the library and the administration buildings. 

 
 
 
All of the area designated is already used for parking. However, in many instances this means 
“wild” parking on land that is originally intended for other, mostly recreational purposes in 
form of greenery and park-like plantings. 
 
Those areas can be transformed into proper motorbike parking lots with only minor or no 
damage to trees and shrubs, giving shade to the parked vehicles and the target site. 
 

• Students and visitor/guest122-car parking 
 
Almost all of the area designated is already used for parking. However, in many instances this 
means “wild” parking on land that is originally intended for other, mostly recreational 
purposes in form of greenery and park-like plantings. 

                                                           
122 For guests of the university, like for examples lecturers, please see ‘university and faculty reserved parking’. 

                 Student motorbike parking                 One-way parking feeder 

Map 13: Student motorbike parking 
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Those areas can be transformed into proper car parking lots with only minor or no damage to 
trees and shrubs, giving shade to the parked vehicles and the target site. 

 

 
A future car-park extension might be the area directly underneath the dam of the university 
water reservoir, which is as yet not utilized for parking, as there are no access roads. An 
estimated 300 – 400 cars can be parked there. 
Changes to the current landscape can be kept minor. Investment costs depend on drainage 
needs and more detailed research is needed here. Although the suggestion of adding parking 
lots to the campus is contrary to the result of the questionnaire, an alternative area close to the 
target site might have to be allocated in the future to allow further growth of the university. 

 
• University and faculty reserved parking, maintenance 

 
Maintenance plays an important part in the up-keep of the campus. The designated area is 
already used for this purpose, although in some places not especially reserved. By keeping the 
currently used lots for maintenance, disruption of the work routine is kept as small as 
possible. 
 

Map 14: Student and visitor-car parking 

                   Area designated for car parking of students and guests 
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Three smaller areas are proposed for university related activities of the administration and 
faculties. As all other parking lots in limited access areas are registered with their users, it is 
important to keep some areas available for commuting university personnel or special guests 
like lecturers, who sometimes have to carry equipment and need a more convenient parking 
location closer to buildings. The area here is merely acknowledges the fact of this kind of 
visitor, the actual area chosen should be decided by the faculties and could well be part of 
teachers parking. 

 

 
 

Map 15: University and faculty reserved parking, maintenance 

            Parking area reserved for   
             general university use 

           Parking area for general  
             maintenance 
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• All parking areas around plaza 

 
 

Map 16: Summary map of all parking areas 

             Parking area reserved for   
             general university use 

               Parking area for general  
               maintenance 

                Planned to be utilized for teachers and personnel 
parking

             Area designated for car-parking of students and guests 

             Student motorbike parking 

             Parking areas reserved for teachers, administration and disabled people 

             The central plaza                Main and secondary roads 

             Roads with limited access                One-way road system 
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9.1.h Proposed Walk Ways 
 

 
The purpose of the proposed roofed walkways is 

                    Proposed walkways to link buildings and parking areas 

Map 17: Proposed walkways 

• To allow weather protected transition from parking lots to buildings 
• To allow weather protected transition between buildings 
• To encourage walking as the standard means of transportation at the target site 
• Increase outdoor activities in the created silent zone by offering optimized access 
 
The roofed walkways are a cornerstone of the proposed management concept. They represent 
a major part of an improved infrastructure that allows major changes in conception and 
implementation of the current traffic policy. However, besides the walkways, the number of 
seating and relaxation spots should be increased (see concept of the silent zone).  
 
Some of the walkways are already in existence at the faculty of humanities and the central 
library. At the latter location they are currently used as parking lots for motorbikes. 
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Summary: Walk Ways and Parking Areas Around the Silent Zone 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

Map 18: Land-use concept based on the proposed traffic management system. Summary.
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9.2 The Pilot Project - PPP/UPP at Campus  
 
Before discussing detailed measures for a pilot project and accompanying changes to the 
traffic environments, it is important to define the three Ps of PPP/UPP in the context of 
university traffic management and how they are applied. 
 
Who is the Polluter? 
Every user of the campus traffic infrastructure is equally considered a polluter. This definition 
is based on ecological principles as discussed in chapter 3.2.f and does not consider non-
motorized commuting a form of pollution free transportation. 
 
What type of pollution is considered? 
There are, however, two types of pollution:  

• Naturally occurring pollution, e.g., all forms of transportation that have the user itself 
as sole energy source, like walking and bicycle riding. Pollution that occurs during 
the production of transportation accessories and tools, like shoes and bicycles, are not 
considered in this frame for PPP/UPP. 

• Artificially occurring, man-made pollution, e.g., all forms of transportation that 
utilize a secondary energy source, like motorbikes, cars, etc. and again pollution 
occurring during the production of transportation tools are not considered. 

 
What form of pollution is considered? 
There are three forms of pollution: 

• Minimal pollution, e.g., the pollution that has to occur while a transportation 
environment is installed, like roofed over walkways, parking areas and roads, and the 
pollution that has to occur while using the offered transportation environment in an 
ecologically most efficient way. 

• Excessive pollution, e.g., pollution that is in excess of the amount of natural, artificial 
and minimal pollution that actually need to occur in order to achieve efficient 
transportation. 

• Residual pollution, e.g., is a particular form of excess pollution and occurs in spite of 
minimal pollution achieved, for example, a user who damages greenery while using a 
bike or walking.  

 
Who pays? 
The Polluter is defined in accordance with the OECD recommendations: ‘…any person who 
directly or indirectly causes deterioration of the environment or establishes conditions leading 
to its deterioration, is considered polluter.’ Regarding traffic management, this would include 
commuters on foot and bicycle, as waste, e.g. pollution, is created during any act of 
transportation.  
 
How do polluters pay? 
According to the suggested forms of pollution to be considered, the study suggests two types 
of fees for economic internalization of the traffic environment (external tools): 

• A basic fee to cover natural and minimal pollution, and 
• A Pigouvian taxation fee that covers artificial, excess and residual pollution. 

 
The basic fee: 
The basic fee aims at creating an independent and reliable budget for environmental measures 
to: 

• Repair environmental damages that have occurred in the past. 
• Transform the current transportation environment in accordance with definitions of 

sustainable transportation and development. 
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• Increase traffic efficiency through improved design, designation and concepts of 
density. 

• Integrate People Participation and educational measures as a standard feature of the 
attitudinal traffic environment. 

• Sustain an independent body on traffic issues at Chiang Mai University. 
 
The Pigouvian taxation fee: 
Based on the ‘AREA’ design criteria of PPP/UPP, the Pigouvian taxation fee aims at 
modifying consumer behavior through introducing market forces to an internalized 
consumption of resources of ‘The Commons”. With a successful implementation, the budget 
created by this fee should become smaller over time. 
 
Ambient standards applied for the Pigouvian taxation fee: 
The ambient standards applied in PPP/UPP implementation are aiming to  

• Achieve sustainable transportation, 
• Achieve sustainable development, 
• Acknowledge user convenience as expressed in the personal management of 

transportation by the majority of users at campus, 
• Implement the underlying objectives of the land-use master plan, and 
• Implement technical vehicle standards. 

 
What internal PPP tools are considered? 
Besides the fee system as external tools, a variety of internal, managerial tools are applied: 
 
⇒ Least-cost End-use analysis 

This tool is applied to find a form of PPP/UPP measures that offer an optimum in 
economic internalization by considering the net-costs conditions created by the end-use of 
proposed measures. 

⇒ Systems Based Management 
This form of management works and functions from within the management system 
applied, e.g., responsibility equals authority and vice versa. Through this tool 
personnel/people with the most hands-on experience in traffic management have a 
decisive role and voice to be heard in all units concerning the actual implementation of 
management decisions. 

⇒ Learning Organization 
The learning organization requires an open-end system of management. Through PPP and 
PRA end-user experience can influence management decisions regarding traffic directly. 

⇒ Scenario Planning 
Scenario Planning requires each traffic management decision to be part of a whole in all 
three traffic environments simultaneously, the physical, organizational and attitudinal 
environment. 

⇒ Design for the Environment 
As the product managed and designed here is the resource land, any change to that 
resource or its distribution has to be in accordance with the 3 D’s of site-planning: 
Density, Design and Designation. 

 
The following forms of transportation are considered for the pilot project: 

1. Motorbikes 
2. Cars 
3. Walking and bicycles (as a form of non-motorized traffic) 
4. The tram 
5. Red busses 
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9.2.a The Physical Environment 
 

• Phase 1: The Silent Zone 
The suggested silent zone will displace a considerable amount of traffic. To avoid possible 
negative side effects, such as wild parking, the initial silent zone of the pilot project is smaller 
than the one outlined in the master plan. The aim is to reserve about as much space for non-
motorized traffic as is possible without having to create additional parking areas: 

 

Map 19: The pilot 
project silent zone 

      Current area with   
      no access for  
      motorized traffic

      Additional, new   
      area with no access  
      for motorized  
      traffic 

      Roads with limited   
      access, already in  
      use 

 

Access road within 
the silent zone 
reserved for 
tramlines only 

 
• Walkways 

According to traffic management guidelines, user convenience must be a foremost 
consideration of applied traffic measures. While the creation of an initial silent zone achieves 
underlying objectives, this measure will force users to park their vehicles in areas slightly 
further removed from destination buildings, especially the library and to some extent the 
faculty of social science. To offset for that loss in convenience, walkways should be 
constructed that are roofed over and wide enough to accommodate a regular flow of walking 
commuters. In some parts, staircases will have to be constructed, as the south-north approach 
to the library leads up a considerable slope of 15% and more. To save construction costs, 
natural and national resources the small concrete blocks now used in the square to provide a 
surface for parking vehicles can be removed and re-used for the walkway construction. To 
ensure that the silent zone is only used by pedestrians, bicycles and the tram (opposite the 
library), control points at roads with limited access have to be established between 6 a.m. and 
6 p.m.  
 

• Overall appearance of the area subject to changes due to the pilot project 
Starting simultaneously with phase 1, new guidelines in the design of the various transition 
areas should be applied: 

1. Areas not used for motorized traffic related purposes should be transformed into 
human space by erecting salas, meeting points and individual seating for walking 
commuters. 
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2. Boundaries between human and traffic space should be clearly marked by newly 
planted shrubs and plants or other visual barriers that enhance the visual quality of the 
human space. 

 

Map 20: Walkways 
and access control 

 
 
Silent zone and road 
access control points 
between 6 a.m. and 6 

p.m.

     Roofed over  
       walkways for   
       commuting to   
       and from  
       destination   
       buildings 

3. Parking lots should be designated to their 
purpose by providing an entrance only 
suitable for the type of vehicle that is 
supposed to use them. 

4. Clearly visible and understandable signs in 
Thai and English should be erected well 
within the line of vision of all types of traffic. 

5. Tram stops must be erected. 
 

• The former building for architecture 
of the fine arts department 

Directly adjacent and south of the central square is an 
empty building that until recently was occupied by 
the architectural department of the fine arts faculty. 
Complaints regarding the building range from leaking 
roofs to very hot conditions during the day. 
 
Currently the building is empty and rapidly 
degrading. The pilot project suggests transforming 
the building into an activity center for students and 
other interested parties. Many student sport activities 
could be housed here, enhanced by the opportunity to 
move outside into the silent zone when needed. Also, 
for example, the bicycle club could build a bicycle 
depot here for students to rent bikes for one Baht a 
day. Currently this club is housed at the student 
parliament, where conditions are rather crammed. 
The faculty of agriculture might be interested to sell 

Map 21: The tramline of the silent zone. 
 
                    Serviced roads of the tram 
 
                    Depots (first and last stops) 
 
                        Main serviced areas 
 
                                        Tram stops 
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its fresh milk there that is normally offered along the Suthep Road. Having a center of activity 
right next to the silent zone would enhance the process of creating more human space. 
 

• The tramline 
As observed in the analysis, the current 3 tramlines offer no advantage over the use of 
individual transportation. Operating with two cars per line, they are organized in large loops 
that take about 10-20 minutes per round trip. The pilot project suggests utilizing all six cars to 
install one line, only, supported by two depots at the end of the line. These depots are 
removed from ordinary traffic so as not to constitute a traffic obstacle while the cars are being 
parked. The round-trip distance suggested is about 2 kilometers; tram stops placed about 200 
meters apart. A tramcar should be able to finish a one-way trip in about 4 minutes123, 
including stops. The fare should be one Baht per trip (see organizational environment of this 
chapter). The line would be able to serve the men’s dormitories A1, A2, A5, A6, A7, and the 
women’s dormitory B3. Destinations access includes the faculty of economics, the library, the 
faculty of social science, the faculty of humanities and the faculty of science.  
Restricting the areas served, provide the tram with a sample group that generates useful data 
for further evaluation of development potential for this form of mass transport. Increasing 
effectiveness of runs and services will increase the number of students actually using the 
tram. People participation of the sample group will ensure that other traffic measures parallel 
to the tram are in line with user needs.  
 

• Parking 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 

Map 22: Car parking 
at the silent zone 

       

           Car parking 

       

      Motorbike parking 

        Mixed car and  
      motorbike parking 

       Total area free of  
       motorized traffic 

All areas suggested for parking are already prepared and ready for vehicle parking (from left 
to right, counter clockwise): 

1. The parking lot to the west of the faculty of economics is suggested for combined 
motorbike/car parking. Regarding its layout and design, it is one of the best parking 

                                                           
123 Times were calculated by using a motorbike at a top speed of 50 km/h plus 20 seconds for each proposed stop added. 
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lots provided at CMU. During the learning week it is hardly ever full and roughly one 
third of its capacity is permanently unused. 

2. The parking lot to the South of the faculty of economics is never more than 20% full, 
although it can easily provide parking for 200 cars. This lot is to be the main 
substitute for the loss of car parks at the silent zone and is therefore connected to the 
destination buildings with a roofed over walkway, one arm leading to the faculty of 
economics and another one past the library directly to the faculty of social science 
(see map 20). 

3. The small parking strip to the South East of and directly adjacent to the faculty of 
economics can accommodate up to two times as many motorbikes as are now 
regularly parked in front of the faculty of social science. 

4. This area between women’s dormitory B3 and the new extension building of the 
library (currently still under construction) is used for motorbike parking but hardly 
ever filled to its real capacity. It is suggested as the main motorbike parking, 
substituting for space lost due to the creation of the silent zone in front of and around 
the library, and offers exactly the same transition distance, as soon as the new 
building is finished. 

5. The motorbike parking in front of the student parliament and the multi faculty 
buildings have sufficient capacity to accept more long-time motorbike parking. This 
might happen, as the silent zone and its system of roads with limited access could 
induce more bike-users to walk to buildings close-by. 

6. The northern part of the central square should be kept open for car parking for a 
limited period of time to allow users to adapt to the silent zone more easily. Exit/entry 
of parking traffic only through one channel at the northern side of the area. 

7. The mixed parking to the north of the faculty of social science should be restricted to 
car users only, thus avoiding motorbike users that would try to find parking there as a 
substitute for the abolished bicycle parking in front of the faculty, which is now a part 
of the silent zone. 

 
• Tramline 2: Phase 2 of the pilot project 

After the first line is operational, traffic has been partly removed from the very center to its 
fringes and people participation applied to adapt the system better to user needs. Another 
underlying objective of the master plan can now be approached: reduce the number of 
vehicles at campus. This phase is initiated by the following measures: 

1. Arrange for permission to park university vehicles at Gad Cheung Doi 
2. Install the second tramline with 12 cars and 11 stops.  
3. Install 2 central red bus depots 
4. Initiate direct measures through rules and regulations to reduce the number of 

vehicles at campus. (See organizational environment of this chapter.) 
5. Continue with the construction of roofed over walkways. 

 
The huge, empty space of Gad Cheung Doi along the Rimkhlongcholprathan Road is used 
about one to three times a year for various fairs that regularly fail to attract customers. This 
market was a designated alternative to be used by street vendors after the roadside adjacent to 
the university of Suthep Road was closed down for this kind of business. However, customer 
reaction led to an increase of stalls on the other side of the street and the substitute market 
failed to reach one of its main objectives. The almost completely vacant lot is separated into 
parking lots that wait to be used.  
 
To induce users to leave their vehicle in front of university requires the well-organized 
service of tram line two. With twelve cars and partly using roads on campus now blocked to 
stop through-traffic, one roundtrip would take about 12 minutes, including stops. The fare 
onto university should be 2 Baht, the fair for cars boarded within the campus area 1 Baht to 
keep in line with the policy that transportation on campus is 1 Baht per trip. Both line 1 and 2 
pass newly reserved depots 1 and 2 (see map 23) for red busses. Here, commuters getting off 
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the lines can continue their journey by using the more flexible routing of this alternative form 
of public transport.  
 
An alternative area for parking would be available opposite the Ton Payom market along the 
Rimkhlongcholprathan Road. This study recommends considering this area for alternative 
parking outside of campus only if an agreement with the owner of Gad Cheung Doi cannot be 
negotiated. There are a variety of reasons for this recommendation: 

1. Gad Cheung Doi is ready to be used any time. 
2. There are at least three access roads to the back of the Gad Cheung Doi property, 

leading to Thanon Huaey Kaeuw and Thanon Nimanhemin, which greatly increases 
the efficiency of the area in collecting traffic without creating traffic jams at Thanon 
Rimkhlongcholprathan. 

3. The building of new parking lots on university property would mean the destruction 
of green-space without substitution. 

4. Finances needed to construct new parking lots could be spent to maybe acquiring Gad 
Cheung Doi over a period of time, instead. 

5. The lower campus of CMU with its medical and dormitory facilities is in need of 
traffic measures, as the area is very crowded with buildings. In the future, the 
university property at Rimkhlongcholprathan might be used for traffic or site-
planning measures due to its very convenient location towards lower campus. 

 

 

Map 23: 
Tramline 2 

       External car   
         park at Gad   
          Cheung  Doi

 

           Tramline 2 

        Stops of    
        tramline 2 

     2 central depots  
     for red busses 

     Central depots  
     for tramline 2 

• Tramline 3: Phase 3 of the pilot project 
With the introduction of the third line, the silent zone can be extended to its planned 
dimensions as proposed in the land-use master plan. It connects the northern area of campus 
with the silent zone and has a direct connection with line 2, so that users can easily access 
parking areas at Gad Cheung Doi. Line 3 features 12 stops, operates with the same number of 



 131

cars and should need 9 minutes to complete one round-trip, including stops. Partly utilizing 
secondary roads it can avoid two major traffic nodes and circumnavigate center 1 of non-
curricular activity. By avoiding the at times heavy traffic in the area, the line increases overall 
speed by simultaneously extending the serviced area. Two depots off traffic lanes will keep it 
separated from individual traffic as much as possible. The first depot is at the western end of 
the silent zone, the second one at the main entrance. A range of measures are needed to install 
its services: 
 
 

 

Map 24: 
Tramline 3 

    Line 3, car         
       depots 

        Stops of   
        tramline 3  

                  
     Tramline 3 

 
 
Extended silent 

zone 

1. The car parking area next to the northern side of the faculty of social science opposite the 
newly constructed building of the faculty of humanities has to be changed in a tramcar 
depot. 

2. The area at the second depot at the main entrance has to be properly prepared to 
accommodate parking vehicles. This area is already used for tolerated wild parking, so that 
no new user habits would have to be established. 
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3. If necessary, the area underneath the water reservoir can be prepared for additional 
parking. 

4. Continue with the construction of roofed over walkways. 
 
All three lines can be boarded at the silent zone. Combined they have the capacity to carry a 
maximum of 1200 passengers simultaneously in their 30 cars. During a peak traffic hour of 
45 minutes they can carry a maximum of 6840 passengers: 
• Line 1: With 4 minutes per round-trip = 11 trips x 6 cars x 40 passengers max. = 2640 

passengers. 
• Line 2: With 12 minutes per round-trip = 3.75 trips x 12 cars x 40 passengers max. = 1800 

passengers. 
• Line 3: With 9 minutes per round-trip = 5 trips x 12 cars x 40 passengers max. = 2400 

passengers. 
 
With all 3 lines installed, more extensive measures can be taken to reduce the number of 
vehicles, increase human space and promote walking:  
• The network of walkways should be completed as quickly as possible. (Suggestion for 

such a network: see master land-use plan in this chapter.)  
• The restriction of individual vehicles at campus can be increased. 
• Reserved parking areas should be firmly established. 
• Start initiating the construction of a loop, by 

o Removing unnecessary concrete cover wherever possible. 
o Unify the space of the silent zone visually by giving it a homogenous surface. 
o Increase efforts to separate the silent zone visually from other areas through hedges, 

shrubs and trees. 
o Renew and improve bicycle lanes. 
o Organize appropriate bicycle parking at the three main entrances/exits of university 

campus. 
 

• Tramline 4: Phase 4 of the pilot project 
The southern part of campus has so far been considered little because it is the area with the 
lowest traffic density at campus. The forth line, as proposed here, would represent a change 
from the pilot project to a more extended form of traffic management based on non-individual 
transportation and focusing on forms of non-motorized commuting. The silent zone can be 
extended to include an even wider area and parking for dormitories can be centralized.  
 
The fourth line would run with 14 stops and an equal number of cars. One roundtrip would 
take 15 minutes, extending the system’s seating capacity during a 45-minute peak rush hour 
to 8250 passengers (1680 + 6820). The number of tramline cars would reach a total of 44 
cars.  
Other centralized parking areas might be constructed closer to the university entrances/exits 
in order to give users as many opportunities as possible to use campus without their individual 
transportation. It might be possible to organize parking in front of university at Suthep Road. 
This area is already used for parking, but in an un-orderly fashion and parallel to the road, 
which wastes a lot of space. Suthep Road itself is wide enough and can easily accommodate a 
row of permanently constructed car parks.   
 
Adaptation of the campus road-structure according to the master plan might be another step 
after the completion of the pilot project. People participation should be constantly practiced to 
find the most convenient form of a compromise between environmental and user needs. 
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Map 25:  
Tramline 4 

       

   
Stops of tramline 4  
 
 
Depots of line 4 

     

   Tramline 4 

    Car parking along  
    Suthep Road 

 
9.2.b The Organizational Environment in Traffic Management Based 
on PPP/UPP. 
 
Administrative organization: 
To avoid problems apparent in the current structure applied in traffic management as 
described in chapters 7 and 8, the pilot project should be set up as an independent entity. This 
independence should cover the following three main aspects: 

1. Independence from all other administrative bodies at university. 
To achieve this end, as the very first step of pilot project implementation, the university 
should by decree inaugurate a ‘Traffic Management Unit’124, which is responsible for traffic 
policy, related budgets, personnel and traffic measures. This unit should be split into two 

                                                           
124 The study will further refer to this unit as TMU 
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branches, the legislative control agency and the executive branch. The control agency is 
responsible for book keeping and monitoring of traffic measure implementation. The 
executive branch is in turn responsible for the implementation of traffic measures. As both 
branches are represented in the TMU, they share authority and responsibility. 
 

2. The TMU acts as external enforcement agency 
As external PPP/UPP measures require an external enforcement agency regarding policies, 
standards and measures, no other body at university should have the right to overrule traffic 
related decisions taken by the TMU. Through including representatives of all user groups, 
policy decisions should reflect a compromise between all groups of interest and thus increase 
the probability of success. 
 

3. Independence from all other university budgets. 
The budget created through PPP/UPP implementation must be allowed to be used on traffic 
related issues, only. No other unit at university should have claims to the budget of the TMU. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Traffic Management 
Unit 

Consists of the 
following 17 voting 
members: 
• 3 Representatives of 

BA students 
• 1 Representative of 

MA students 
• 3 Representatives of 

the teachers 
• 3 Representatives of 

faculties  
• 3 Representatives of 

university personnel, 
• 3 Representatives of 

the executive branch 
of TMU, and 

• 1 Representative of the 
president’s office 

Executive 
branch 

Control agency 
(Monitoring) 

In an advisory function 
(non-voting member): 
• 1 Representative of the 

control agency 
• 1 Representative of the 

university guards, 
and 

• 1 Representative of 
privately run public 
transportation at 
university. 

Consist of employed 
personnel and are headed by 
an elected representative of 

TMU for each branch 

Figure 15: Structure of  
the proposed Chiang 

Mai University Traffic 
Management Unit 

 
 

• The number of voting members in the TMU is 17 to avoid hanging votes.  
• Representatives should be elected for a two-year term taking the limited stay of, for 

example, students at university into account. 
• All voting and non-voting members should receive an appropriate representative’s 

compensation. This compensation should be substantial enough to compensate for a 
members loss in time and additional responsibility. It should also entice members to 
regard their presence at the TMU as work with all ensuing responsibilities. 

• No member, with the exception of the representative from the executive branch, 
should be allowed to stay on for more than two consecutive terms. 

• Meetings should be held monthly. 
• Attendance to the meetings should be compulsory.  
• Secret ballots should be the main form of voting in order to avoid intimidation of 

members due to the Thai social system of peer-ship. 
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The executive branch: 
The structure of the executive branch should reflect the structure of the traffic environment at 
university. There are three main aspects, the physical, organizational and attitudinal 
environment. Accordingly, sub-units should be established with different tasks: 

1. Unit on implementing physical changes to the transportation environment. 
2. Unit on implementing traffic control measures and coordination of traffic related 

work between the independent units of the university. 
3. Unit on user education, People Participation and traffic related PR activities. 

 The work of those three units is controlled and coordinated by the executive branch’ main 
unit, which is directly responsible to the TMU.  
 
Legal set-up: 
To avoid legal problems with external bodies like the central government and internal bodies 
like the twelve independent university units, the pilot project should become an official traffic 
and research project of Chiang Mai University.  
• According to the Thai government decree from December the 23rd, 1999, under 
article 11.4, collected income or benefits of the university from other than government 
sources do not need to be forwarded to the finance ministry when used for administrative 
measures, care-taking of university property and/or maintenance measures. 
• If PPP/UPP fees are collected as ordinary student fees, they automatically become 
part of the university budget and can be legally requested for allocation by any of the twelve 
independent university units. To ensure financial independence of the TMU, it is imperative 
that all fees are collected with the express purpose to implement the traffic and research 
project of the university. 
• As one of the objectives of the project is environment management, further legal 
support might be drawn from the establishing Charta of the Thai Pollution Control 
Department, whose relevant principles all support PPP/UPP implementation and measures 
suggested in this study. These principles125 are: 

 ‘…POLLUTER PAYS PRINCIPLE. The owner or possessor of the 
pollution source is held responsible for all costs of construction and operation of their 
treatment facilities or paying service fees…’ 
 ‘…STRICT LIABILITY. The owner or possessor of the pollution source 

must be responsible for all costs or damage due to the pollution resulting from their 
operation…’ 
 ‘…LOSS OR DAMAGE TO NATIONAL RESOURCES. Those 

individuals who commit an unlaw[ful] act or omission by whatever means resulting in 
the destruction, loss or damage of natural resources owned by the state shall be liable 
to make compensation to the state, representing the total value of natural resource so 
destroyed, lost or damaged by such an unlawful act or omission.’ 
 ‘…EMISSION AND AFFLUENT STANDARDS. The emission and 

affluent standards are to be established for pollution control from […] sources in 
order to meet the ambient environmental quality standards. The standards in 
accordance with this act are the national minimum standards.’ 
 ‘…POLLUTION CONTROL AREA. Any locality that is affected by 

pollution and has potential health or economic damages, the National Environment 
Board shall designate such a locality as a pollution control area in order to receive 
priority in the budgeting process and in remedial action plans.’ 
 ‘…DECENTRALIZATION. Local officials are to be authorized as the 

pollution control officials according to this Act. The local authorities are the ones 
who are prepared and are responsible for taking action on their own […] 
environmental management plans through the annual budgeting process.’ 

                                                           
125 June the 4th, 1992 under the Royal Decree on the Organizational Division of Pollution Control Department, Ministry of  
     Science, Technology and Environment B.E. 2535 (1992), as a result of the Enhancement and Conservation of The National  
     Environment Quality Act B.E. 2535 (1992). 



 136

Financing: 
• The budget of the TMU is provided for through all collected PPP/UPP user fees on a 

yearly basis.  
• The TMU approves budget allocations for work of the executive branch. 
• Budget proposals can be made by any member of any the user groups at Chiang Mai 

University, which are students, teachers, university personnel, the administration and 
the twelve independent units of Chiang Mai University. 

 
User fees and ambient standards: 

 
1. Basic fee 

The basic fee is collected on a yearly basis from all users of campus, including private 
employees, but excluding visitors. The fee can be paid any time of the year and the amount 
collected is 1 Baht per day and person or 365 Baht per person/year.  
This fee is in accordance with the principles of the Pollution Control Department and in line 
with the PPP/UPP definition on campus traffic management. 
 
According to the university census of summer 1999 CMU had 21,413 registered students and 
approximately 10,000 employees. For all of university this would create a yearly basic TMU 
budget of approximately (31.000x365) 11.315 million Baht. However, we might consider that 
roughly one third of these users, or about 10.000 heads, are living, working and learning at 
the Suan Dok Campus of university, which would not benefit from the pilot project. Although 
many of those students and personnel at times use the upper campus facilities this study 
suggests to not include them during the initial phase of the pilot project. The remaining 
21.000 users of the upper campus would create a yearly basic TMU budget of 7.655 million 
Baht. It is important to make all users at the upper campus understand, that even though 
traffic measure implementation starts at the central study area around the library, that the fully 
introduced system will also benefit faculties located at the fringes of the upper campus within 
three semesters of the Pilot Project start. 
 

2. The ambient standard for the basic fee 
The ambient standard for the basic fee is defined as follows: 

⇒ Polluter: Every user of the upper campus of CMU is considered a polluter under the 
PPP/UPP dictum that consumption equals pollution. This standard therefore allows 
for no exemption for neither social status nor user status, e.g., residents, visitor, 
employee, etc., as every user is considered source of at least either natural, minimal 
or residual pollution. 

⇒ Objective: The objective of this standard is to achieve a system of sustainable 
transportation and development under the guidelines of economic internalization. 

 
3. The Pigouvian taxation fee and its ambient standard 

According to the purpose of this fee a variety of standards are introduced based on the 
following definitions: 

⇒ Polluter: Every user of the upper campus of CMU that uses any energy source for 
transportation other than him/herself is considered a polluter. With no exemptions 
every user of a secondary energy source for commuting is considered a source of 
artificial or excess pollution. 

⇒ Objective: The objective of this standard is to achieve a system of sustainable 
transportation and development under the guidelines of economic internalization. 

⇒ Implementation principle: AREA design criteria. 
 

Types of standard: 
 

Standard A: Walking or bike-riding commuter with no motorized vehicle registered = no fee 
Standard B: Motorized vehicle using liquefied gas or electricity = no fee 
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As motorbikes are the choice of transportation mode for the majority of campus users and 

ndard M1: Motorcycle with an engine of up to 50 cc = 0.50 Baht/cc/year 

ear 

urrently used form are the environmentally worst form of individual 

 1000 cc = 1 Baht/cc/year 
t/cc/year 

Technical standards employed with the ambient P.T. standard:

also the environmentally friendliest alternative of motorized individual transportation, they 
are assigned the lowest P.T.-Fees in 4 categories with a progressive increase according to size 
of engine: 
 Sta
 Standard M2: Motorcycle with an engine of 51 to 100 cc = 1 Baht/cc/year 
 Standard M3: Motorcycle with an engine of 101 to 150 cc = 1.50 Baht/cc/y
 Standard M4: Motorcycle with an engine of 151 cc up = 2 Baht/cc/year 
  
Cars in their c
transportation. They are therefore assigned a higher P.T.-Fee in 5 categories with a 
progressive increase according to size of engine: 
Standard C1: Car or truck with an engine of up to
 Standard C2: Car or truck with an engine of 1001 to 1400 cc = 2 Bah
 Standard C3: Car or truck with an engine of 1401 to 1800 cc = 3 Baht/cc/year 
 Standard C4: Car or truck with an engine of 1801 to 2200 cc = 4 Baht/cc/year 
 Standard C5: Car or truck with an engine of 2201 cc up = 5 Baht/cc/year 
 
  

. Th ission regulations. 

he fee payable increases with the amount of air pollution produced by the engine; the larger 

l Department and in line 

4. Visitor’s fee: 
Visitors to university that use a motorized vehicle must pay an entrance fee or otherwise the 

ehicle) motorbike: 5 Baht 

aymen his vehicle on campus for 24-hours. 

5. Red busses and private business: 
Con n llowing policy: 

 a license and are not subject to 

ampus is strong. The study therefore 

n purchase an entry certificate based on the standard of the Pigouvian 

1 e technical standards for motorbikes are based on the national em
2. The technical standards for cars are based on the national emission regulations. 
 
T
the engine, the larger the amount of petrol burned, resulting in more exhaust emissions. 
However, size of the engine is not the only source of pollution. Maintenance is an important 
factor regarding air and noise-pollution. A motorized vehicle that has passed emission tests 
(see next chapter: ‘control measures’) should be entitled to a 50% fee reduction. The budget 
created by this fee will get smaller over time, as users will try to avoid the financial expense 
and switch to the much cheaper alternative of public transportation. 
This fee is in accordance with the principles of the Pollution Contro
with the PPP/UPP definition on campus traffic management. 
 

PPP/UPP system is not executable and everyday users would enter the university campus as 
‘visitors’. We suggest the following standards: 
 Standard VA: SOV (single occupancy v
 Standard VB: HOV (high occupancy vehicle) motorbike: 3 Baht 
 Standard VC: SOV car or truck: 25 Baht 
 Standard VD: HOV car or truck: 15 Baht 
P t of the fee should entitle the visitor to use 
 

cer ing this user group we suggest the fo
• Red busses can enter university freely after purchase of
any other fee. They can purchase a six-months license (see next chapter: ‘control measures’) 
for 200 Baht upon passing a vehicle emission test.  
The competition for public transportation at c
recommends keeping fees for the red busses relatively low, so as not to unnecessarily increase 
competition between the tram and the red busses, which provide a vital link of campus users 
into Chiang Mai town. 
• Private business ca
taxation fee on a monthly basis. 
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6. University guests: 
Gue  for example lecturers, should receive a free pass onto campus in 

7. University owned cars: 
Car university units should be charged as ordinary cars and their 

ased on an estimate of the number of vehicles during an SSI with the administration and 

ll fees combined should therefore provide an initial budget of about 14 Million Baht. 

ontrol measures:

st of the university, like
advance and for the duration of their visit. Payments should be made by the responsible 
faculty to the TMU, instead. If that is not possible, they should be able to reimburse their 
receipt for any paid entry fee. The study suggests this policy due to the Thai tradition of 
honoring guests by not creating expenses for them. 
 

s owned by one of the twelve 
fees due paid by the owning unit directly to the TMU budget. 
 
B
data from the questionnaire, at least 10,000 motorbikes and 2,000 cars should be subject to 
Pigouvian fees, not counting visitors, red busses and private business. Based on OBEA on 
average the standards M2 should be applicable for motorbikes and C3 for cars. It is difficult 
to estimate the exact amount of fees generated without exact data, however, a rough estimate 
is between 8 and 10 million Baht/year. 
 
A
However, it is expected that this figure will drop quickly with the extension and increased 
efficiency of public transportation, which is in accordance with the AREA design criteria for 
PPP/UPP measures. 
 
C  

easures are suggested to accompany the PPP/UPP implementation: 

. Registration plates: 
 should receive a registration plate to be attached to the frame of the 

 receipt upon paying the visitors fee according to the 

all entries/exits. Traffic should be directed into two channels, one 

ervices of the private sector as part of control measures on campus:

A variety of control m
 
1
Every registered vehicle
vehicle. The plates should be made of metal, as they are more difficult to copy than paper 
certificates and would successfully hinder the emergence of a gray market in permits. 
2. Temporary visitors certificate: 
Visitors should be handed a paper
suggested standards. Date and time should be noted on the receipt. Upon exit from campus 
the receipt is collected and if the permitted 24 hours are exceeded, back-payments are 
collected according to vehicle type, occupancy and number of exceeded 24 hour periods. 
3. Entry/exit control: 
Guards should control 
channel only for vehicles with a registration plate and one channel for those vehicles without 
one or a temporary permit. Thus long control queues that hinder traffic are avoided.  
 
S  

. Registration plates: 
e been paid, the user should receive a receipt about his payment. That 

 
 on campus should offer emission tests. A motorbike emission test should 

ice of private guards at the main entrances should be extended to all 
entrances. 

 
1
After PPP/UPP fees hav
receipt entitles him to a registration plate, which is provided by a private company on the 
CMU premises and is rented to the user for the amount of 50 Baht per year. Thus the plate 
remains property of the private company and any attempt to falsify or duplicate it can be 
legally pursued. 
2. Emission test:
Private companies
cost 10 Baht and a car or truck emission test 50 Baht. If the test is passed successfully, the 
vehicle owner is entitled to a 50% reduction to his P.T.-Fees. 
3. Entry/exit control:  
The currently used serv
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4. Tow-truck service: 
CMU might consider employing the permanent presence of a private tow-truck service. 

ould remove any vehicle that violates traffic 
e 

Called by the university guards, such a service c
rules and thus damages university property. Costs for the service are with the owner of th
removed vehicle. 
 
Traffic control 
Traffic control on university should be enforced by university guards. Their presence in 

hould be visibly increased.  

e following alternative, which is in line with the 

arking is not only a traffic law violation, but 

all private and university guards with megaphones 
nd whistles. Whenever users are seen in unlawful parking or other traffic behavior, guards 

ios to 
llow instant communication in situations of conflict. 

directing traffic s
Enforcement of Thai traffic law is legally difficult, as university guards do not have the legal 
right to book offenders. The study suggests th
principles of the Pollution Control Department: 
Most traffic offenses happen in connection with wild parking, e.g., parking in areas that are 
not designated for the purpose. However, wild p
also and always a destruction of land and thus university property. Wild parkers should 
therefore be officially charged with destruction of university property, which is a criminal 
offense and punishable by criminal law code. Guards at university have the right to arrest 
those offenders and confiscate the tools used in the destruction of property, e.g., the vehicles 
until the matter is passed on to the police.  
 
Additionally, the study suggests equipping 
a
can give a loud and clear warning to the offender, audible to everyone in the vicinity. This 
proposal is based on a cultural trait of Thai society, which is called ‘glua na taeg’. 
 
All private and university guards that have traffic duty should be equipped with rad
a
 
Organizational structure of the tram: 
Based on an estimate that a tram system of four lines and 44 cars with full acceptance by the 

ill attract 15,000 rides per day, the tram will  be able 

nthly cost for a fleet of 44 cars would be (44:6 x 

g that this calculation is accurate, the prospect of having the tram lines run by a 
rivate investor are rather slim as the total investment cost of (38 x 200.000) 7.6 million Baht 

e tram is owned and run by university and the gradual extension of the car fleet 
and the daily services are financed through the PPP/UPP generated funds. 

Bot y
analysis would be needed to recommend either of the two approaches. 

public and based on the proposed fees w
to generate a daily turn-over of not more than 20,000 Baht/day. An average of 30 days/month 
will thus create a budget of 600.000 Baht.  
According to SSI, the cost for 1 car is approximately 200,000 Baht and monthly maintenance 
needs 80,000 Baht for 6 cars. Thus the mo
80,000) about 587,000 Baht. However, due to the summer semester and an expected low 
occupancy during that time, the turn-over generated on a yearly basis would about just cover 
the costs. Renting advertisement space on the tram cars themselves might generate additional 
income. 
 
Assumin
p
for the fleet is unlikely to ever be recovered. This leaves two options for the organization of 
the tram: 
 

1. Th

2. The tram is operated privately and the university subsidizes each ride with a fixed 
amount of money. 

h s stems have their advantages and disadvantages, respectively. A detailed market 
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9.2.c The Attitudinal Environment and Related Measures Based on 
PPP/UPP. 
 
Training, awareness and education: 
Every new campus user of all user groups should go through a compulsory traffic training of 
at least two days, which should cover the following topics: 

1. Traffic law 
2. Role, duty and authority of traffic guards 
3. Introduction to the implemented traffic environment at campus. 
4. Commuting options at campus 
5. Environmental impact of traffic 
6. The basics of PPP/UPP and economic internalization 
7. Role, duty and responsibilities of users. 

 
To address current users at campus, university should initiate and create an activity forum for 
traffic and the environment, in form of a yearly ’traffic week’, during which the same topics 
of the new-user training are addressed, discussions of traffic related issues are encouraged and 
traffic related activities of user groups are presented to the public. 
 
People Participation: 
People Participation should take the form of a regularly held traffic forum during which 
interested users can 

1. Acquire information in which they are interested. 
2. Have an opportunity to exchange opinion with other user groups. 
3. Can in cooperation suggest traffic measures and traffic environment adaptations to 

the TMU. 
4. Address their observations and concerns regarding traffic. 

 
Traffic PR: 
The suggestions forwarded here are based on one of the conclusions of chapter 3.2.f of this 
study: ‘In order to sustain a continued sustainable development of a changed human 
environment, we need to take measures to…sustain a back-flow of financial capital… to the 
area [of PPP/UPP implementation]’. This back-flow can take various forms, but should all 
serve the same objective: make traffic and proper traffic behavior and the environment 
everyone’s concern.  
 
One of the findings of the study is that a large majority of users would like to see an 
improvement in traffic management at campus. However, most user do not seem to realize, 
that their personal behavior constitutes the best control and guarantee for such an 
improvement. To make people realize that they are part of the traffic whole, public relation 
measures should try to popularize attempts in traffic management and highlight advantages to 
the user gained by the concept of the pilot project. The study suggests to reserve 25% of the 
basic user fees, or about 1.9 million Baht, to be returned to the users in various forms of PR 
and People Participation. 
 
Many users of all groups have expressed disappointment at the lack of administrative 
leadership concerning traffic related issues. Games and fun activities with laughter and 
competition could improve this image considerably. Currently, for many users traffic at 
university is a nuisance. PR-activities should make it an issue and a popular topic. 
 
All financial matters in connection with traffic PR should be decided upon by the TMU, only. 
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1. The Doi Suthep Bicycle Circuit126. 
Many campus users do use the bicycle on a regular basis, many, however, only during 
evening hours. An implementation of the physical environment suggested by the pilot project 
would increase the traffic space available for bicycles. Its popularity should further be 
increased by an annual bicycle race for on and/or off road bikes. 
 
The course suggested for the on-road race covers 92 kilometers on good to excellent roads 
and runs from campus along the Canal Road round the Doi Suthep Range via Sameung, 
Queen Sirikit Botanical Garden and Mae Rim back to campus. The race would be demanding 
on a bike rider and cover all degrees of difficulty of on-road biking. The race could be public 
and have the following categories: 

a. Gender 
b. Age 
c. Campus users (faculties, teachers, administrators, university personnel) 
d. All contestants 

 
The prize money should be considerable, so as to initiate a race noted nationwide. The study 
suggests: 

 First prize among all contestants, one for each gender:  60.000 Baht 
 Second prize among all contestants, one for each gender:  30.000 Baht 
 Third prize among all contestants, one for each gender:  15.000 Baht 

 
 First prize among all contesting campus users, one for each gender:  30.000 Baht 
 Second prize among all contesting campus users, one for each gender:  20.000 Baht 
 Third prize among all contesting campus users, one for each gender:  10.000 Baht 

 
 First prize among all contestants 35 years and older, one for each gender:  20.000 Baht 
 Second prize among all contestants 35 years and older, one for each gender:  10.000 

Baht 
 Third prize among all contestants 35 years and older, one for each gender:  5.000 Baht 

 
The total price money for all contestants in on-road biking would come to 400.000 Baht. This 
amount is high, but its purpose is to advertise and promote the universities policy towards 
non-motorized commuting. The study considers it important that prejudice towards the 
administration concerning their measures being halfhearted is changed to the better. Prize 
money of this category would demonstrate support and respect towards user groups. It would 
also greatly unite all campus users in the new traffic policy by giving everyone an opportunity 
to cheer friends, faculty and colleagues. Students with limited financial resources could better 
their situation through participation in a non-motorized competition event. 
 
Off-road biking can be introduced in a form similar to the on-road event or even in 
combination 
 
2. X-Sports on campus 
Recently Thailand has had very remarkable international success in sports, like for example, 
skating (skate-board), roller-skating and x-biking. Public training facilities could be erected in 
the silent zone and the quality of road surfaces improved to allow for the use of these types of 
vehicle. Their impact on actual commuting might be small, but they would refocus attention 
especially of younger campus users away from motorized vehicles towards non-motorized 
vehicles. Competitions should be held on campus every semester for participants from the 
user groups on campus and once a year public competitions. 

 
                                                           
126 Prizes for the competitions suggested in this chapter are based on interviews with users: the top prizes should be high enough  
     to allow for a student to finance himself on a low budget for about one year. 
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University competitions: 
 First prize among all contestants for each type of x-sport:  20.000 Baht 
 Second prize among all contestants for each type of x-sport:  10.000 Baht 
 Third prize among all contestants for each type of x-sport:  5.000 Baht 

 
Public competition(nationwide): 

 First prize among all contestants for each type of x-sport:  40.000 Baht 
 Second prize among all contestants for each type of x-sport:  20.000 Baht 
 Third prize among all contestants for each type of x-sport:  10.000 Baht 

The total prize money for all competitions and contestants would come to 420.000 Baht.  
 
This kind of sports activity would attract not only visitors to Chiang Mai and increase the 
benefit university has on city development, but also focus public attention on the new traffic 
policy and return some of the fees directly to the user. 
 
3. Traffic related group activities of campus users: 
The university should encourage group activities of user groups that help to improve traffic at 
campus. Such activities could be: 

a. Traffic related research 
b. Traffic related activities in the physical or educational traffic environment. 
c. The physical appearance of transition areas of faculties and other university 

units. 
Support to such activities could be given in form of awards and funding for research and 
prizes for activities and best appearance. 
 
4. The E-Party: 
The E(nvironment)-Party should be a yearly event and held in the cooler season at the end of 
the second semester, immediately before or after the various sports competitions. The purpose 
of the party is very simple: give users an opportunity to celebrate their participation in 
environmental protection through their increased awareness, improved traffic behavior and 
their willingness to personally sacrifice by paying fees. 
The e-party could give people an opportunity to develop a sense of belonging to university 
under the same, shared environmental awareness and make them proud of being students of 
CMU. It introduces fun and laughter to the behavioral adaptation required of them, an aspect 
that, according to SSI, is important in Thai society. 
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Chapter 10. Critical Analysis of the Pilot Project Based on 
Questionnaire 2 

 
 
10.1 The Proposed Physical Changes 
 
Some of the relevant data from previous questionnaires: 
 
⇒ 90% of users would welcome a zone protected from noise pollution. (Preliminary paper 

1) 
⇒ 80% think that there are not enough roofed over walkways at campus. (Preliminary paper 

1) 
⇒ 76.9% think that measures are needed to make walking more convenient at campus. 

(Questionnaire 1) 
⇒ 79.8% would agree to a silent zone at a wider area around the library. (Questionnaire 1) 
⇒ 78.5% think that the university should build roofed over walkways. (Questionnaire 1) 
⇒ 77% think that there are not sufficient public chairs, benches and other seating facilities. 

(Preliminary paper 1) 
⇒ 80% think that there are not sufficient public meeting points and salas. (Preliminary paper 

1) 
⇒ 77% think that there are not sufficient public parks and resting areas close to buildings. 

(Preliminary paper 1) 
⇒ 55% think that there are not sufficient pedestrian walkways along roads. (Preliminary 

paper 1) 
 
As a large majority of users already opted for the creation of a silent zone on campus in 
previous questionnaires, this topic was addressed more specifically in regard to the use such a 
zone would have for everyday activities of users. Only 48% thought that a silent zone would 
benefit their daily activities. The only considerable deviation from this result could be 
established for the teacher and administration user group. Here, 66.7% and 58.3%, 
respectively, thought their activities would benefit from a silent zone. We at least partially 
attribute this to the fact, that many members of those groups have prior experience with the 
concept of a silent zone from their studies abroad. Comments written on the questionnaire 
answer sheets also point into this direction: 

1. “I don’t know what activities I can do there.” 
2. “I do not understand the concept of the silent zone, however if it is similar to the zone 

around the faculty of science, it should be more specific and its boundaries clearly 
marked and executed.” 

Knowledge dissemination about concepts introduced for traffic management should be 
initiated. In case the measure of a silent zone is taken, it is important to develop its physical 
appearance in accordance with user-wishes, so that the area represents an affordance in the 
users environmental perception. This could be achieved by emphasizing the creation of 
human space at the silent zone and not just empty space void of traffic. 79.7% of users would 
welcome an increase of greenery and human space at university and as was expressed in 
previous questionnaires, they would very much like to see more public chairs, benches and 
other seating facilities; more public meeting points and salas; more public parks and resting 
areas close to buildings and more pedestrian walkways along roads. 85.8% think that roofed 
over walkways would be a definite improvement for the traffic infrastructure. Two hand-
written comments on the questionnaire stated that “these walkways should blend in with the 
existing geography and not create visual pollution” and that they “are needed to make the 
human space accessible during all weather conditions”. 
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Number of 
an r 

 
Worded questions and possible answers. swers and pe

cent distribution 
1. Would you co und the main nsider the existence of a silent zone aro

library as being useful and convenient for your daily activities on 
university campus? 

180/374 = se convenience and would be useful to my daily 
48.23% 

Yes, it would increa
activities at campus.                               

1  94/374 =
51.87% 

No.                              

37  4 = 100%
 Answers according to user groups: 

Yes, it… 

ate employees and research assistants: 7/16 = 

ration: 7/12 = 58.33% 

Students: 152/325 = 46.77% 
Teachers: 14/21 = 66.67% 
University employees, priv
43.75% 
Administ

No. 

vate employees and research assistants: 9/16 = 

ration: 5/12 = 41.67% 

Students: 173/325 = 53.23% 
Teachers: 7/21 = 33.33% 
University employees, pri
56.25% 
Administ

 
 

2. Would you consider less concrete and more greenery and an increase 
in human space as an improvement to university campus? 

298/374 = 
79.68% 

Yes.                               

76/374 = 
20.32% 

No.                              

37  4 = 100%
 Answers according to user groups: 

Yes. 

vate employees and research assistants: 14/16 = 

tration: 10/12 = 83.33% 

Students: 254/325 = 78.15% 
Teachers: 21/21 = 100% 
University employees, pri
87.5% 
Adminis

No. 

rivate employees and research assistants: 2/16 = 

tration: 2/12 = 16.67% 

Students: 71/325 = 21.85% 
Teachers: 0/21 = --.--% 
University employees, p
12.5% 
Adminis

 
 

3. Would you consider a convenient weather protected system of 
walkways connecting faculty buildings as an improvement of traffic 
infrastructure at campus? 

321/374 = 
85.83% 

Yes.                               

53/374 = 
14.17% 

No.                              

37  4 = 100%

Table 16: Proposed changes to physical environment 
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 Answers according to user groups: 
Yes. 

te employees and research assistants: 15/16 = 

ration: 9/12 = 75.0% 

Students: 281/325 = 86.46% 
Teachers: 16/21 = 76.19% 
University employees, priva
93.75% 
Administ

No. 

vate employees and research assistants: 1/16 = 

tration: 3/12 = 25.0% 

Students: 44/325 = 13.54% 
Teachers: 5/21 = 23.81% 
University employees, pri
6.25% 
Adminis

 
he silent zone, the roofed over walkways and the creation of human space are measures so 

0.2 The Proposed Organizational Environment 

egarding the Polluter Pays Principle:

T
closely connected, that they cannot be separated without loss in efficiency of achieved 
objective and user acceptance. By linking them to educational measures and recreational 
activities as described in the previous chapter, the approval ratings established are sufficient 
to seriously consider the silent zone concept as a first step in traffic mitigation at CMU, while 
simultaneously respecting underlying objectives and guiding principles of the pilot project. 
 
1
 
R  

he following text was included in the questionnaire:) The Polluter Pays Principle uses fees 

ome of the relevant data from previous questionnaires:

 
(T
for traffic management. Those collected fees can only be used for traffic measures and 
management and must result in the creation of traffic alternatives for users. It requires those 
users at campus that create more pollution than others to pay a higher fee. 
 
S  

 64% of campus users would agree to an infrastructure fee-system in one form or another. 

⇒ at a university traffic management system should have the right to 

⇒ tral transportation management system is needed to regulate traffic at 

⇒ ould be installed in case CMU introduces user fees. 

⇒ 

he ffic management objectives (78.1%) and guiding 

Number of 
 

 
Worded questions and possible answers. 

 
⇒

(Preliminary paper 1) 
72.7% of users think th
collect user fees if they are used for directly for traffic management and related 
infrastructure, only. 
92% think that a cen
CMU campus. (Preliminary paper 1) 
61.67% think that a control agency sh
(Questionnaire 1) 
76.88% of users would be willing to pay at least one Baht/day as user fee to improve 
traffic at CMU. (Questionnaire 1) 

 
 approval ratings for both, suggested traT

principles (89.6%) speak for themselves. They demonstrate clearly that users generally see 
traffic as part of the environment and that its management should preserve that environment 
as much as possible in a healthy and convenient state.  
 
 
 

answers and per
cent distribution 

1. Would you ag versity traffic ree to the following objectives to uni
management? 
• Provide an increase in human space over traffic space. 

Table 17: Objectives and guidelines for traffic management
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• Provide a traffic environment that has less air-, noise-, and visual 

• alking as the general form of short distance commuting. 

pollution. 
• Decrease the number of vehicles at campus. 

Promote w
• Implement PPP/UPP. 

292/374 = 
78.07% 

s.Ye                                

82/374 = 
21.93% 

No.                              

374 = 100% 
 Answers according to user groups: 

Yes. Students: 244/325 = 75.08% 

 employees and research assistants: 16/16 = 
Teachers: 21/21 = 100% 
University employees, private
100% 
Administration: 11/12 = 91.67% 

No. s: 81/325 = 24.92% 

e employees and research assistants: 0/16 = --.--

Student
Teachers: 0/21 = --.--% 
University employees, privat
% 
Administration: 1/12 = 8.33% 

 
 

2. Would you agree to the following guiding principles for traffic 
management at campus? 

, always put the user convenience within the 

• 
• give all user groups sufficient time to 

• lways have an educational effect. 
efficient form of 

• Unless it creates direct contradiction to or conflicts with the 
underlying objectives
traffic environment first. 
Traffic measures should consider all user groups equally. 
Traffic measures should 
prepare for their impact. 

• Utilize people participation as much as possible. 
Traffic measures should a

• Always promote the environmentally more 
transportation. 

335/374 = 
89.57% 

s.Ye                                

39/374 = 
10.43% 

No.                              

374 = 100% 
 Answers according to user groups: 

Yes. Students: 286/325 = 88.0% 

te employees and research assistants: 16/16 = 
Teachers: 21/21= 100% 
University employees, priva
100% 
Administration: 12/12= 100% 

No. s: 39/325 = 12.0% 

te employees and research assistants: 0/16 = --.--

Student
Teachers: 0/21 = --.--% 
University employees, priva
% 
Administration: 0/1 2= --.--% 
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Regarding the creation of a central body for traffic management at university, 67.4% were in 
vor of a management unit that has representatives of all user groups present. On the other 

⇒ cessarily trust management decisions of a single institution, even it they 

 

Number of 
ers and per 

ent distribution 

 
Worded questions and possible answers. 

fa
hand, a clear majority of 64.7% and 61.5% did not want this body solely responsible for 
decisions on the user fee rates or traffic measures and fee usage, respectively. The result to 
this group of questions is in line with findings of the study through SSI and other interviews: 
⇒ Users think a centralized management body would improve the handling of traffic issues. 

But users also  
⇒ Want more control over final decisions regarding their traffic environment. 

Users do not ne
can send representatives. 

⇒ Users do not think that the university can actually manage traffic without negative 
impacts for the way they have organized their everyday commuting. 

⇒ Users are skeptical that traffic management at university is capable of taking more than 
rudimentary measures and approach the traffic problem wholeheartedly and on a broad 
basis. 

 

 

answ
c

1. What do you think of the following statement? University should create 
a traffic manag representatives ement unit that has an equal number of 
from all user groups, which are students, teachers, faculties, university 
personnel, administrators. 

252/374 = 
67.38% 

Yes.                               

122/374 = 
32.62% 

No.                              

374 = 100%  
 Answers according to user groups: 

Yes. Students: 218/325 = 67.08% 

yees and research assistants: 7/16 = 
Teachers: 17/21 = 80.95% 

te emploUniversity employees, priva
43.75% 
Administration: 10/12 = 83.33% 

No. 

mployees and research assistants: 9/16 = 

Students: 107/325 = 32.92% 
Teachers: 4/21 = 19.05% 

e eUniversity employees, privat
56.25% 
Administration: 2/12 = 16.67% 

 
 

2. not agree with the previous question) 
What do you think of the following statement? This traffic management 
(Please answer, even if you did 

unit should be the only body that can decide on the rate of user fees. 
132/3
35.29% 

74 = Yes.                               

242/374 = 
64.71% 

No.                              

374 = 100%  
 Answers according to user groups: 

Yes. Students: 109/325 = 33.54% 

arch assistants: 7/16 = 
Teachers: 9/21 = 42.86% 
University employees, private employees and rese

Table 18: Traffic management unit 
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43.75% 
Administration: 7/12 = 58.33% 

No. 
 12/21 = 57.14% 

mployees and research assistants: 9/16 = 

7% 

Students: 216/325 = 66.46% 
Teachers:
University employees, private e
56.25% 
Administration: 5/12 = 41.6

 
 

3. not agree with the previous question) 
What do you think of the following statement? This traffic management 
unit should be the only body that decides on how traffic user fees are 

(Please answer, even if you did 

employed at campus and what traffic measures are taken. 
144/374 = 
38.50% 

Yes.                               

230/374 = 
61.50% 

No.                              

37   4 = 100%
 Answers according to user groups: 

Yes. Students: 118/325 = 36.31% 
eachers: 12/21 = 57.14% 

yees and research assistants: 8/16 = 

% 

T
University employees, private emplo
50.0% 
Administration: 6/12 = 50.0

No. 
s: 9/21 = 42.86% 

employees and research assistants: 8/16 = 

0% 

Students: 207/325 = 63.69% 
Teacher
University employees, private 
50.0% 
Administration: 6/12 = 50.

 
 
 

egarding People Participation:
 
R  

he general belief, as found in the SSI and other interviews, that CMU does not perceive 
friendly point of view and needs more input from the 

oncerned user groups, is expressed in the large majorities of 

 traffic 

 

 
Nu

ers and per 
ent distribution 

 
Worded questions and possible answers. 

 
T
traffic and its related issues from a user 
c
⇒ 96% that think the role of user groups in traffic management should increase, and 
⇒ 84% that think CMU should organize a public forum on traffic with all user groups 

present, and 
⇒ 91.2% that think such a forum should have an opportunity to present a

management plan to the university. 

 

mber of 
answ
c

1. Do you thin
in

k that the role of user groups in traffic management should 
crease? 

359/374 = 
95

Yes.                    
.99% 

           

15/374 = 
4.01% 

                  No.            

Table 19: People participation 
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374 = 100% 
 Answers according to user groups: 

Yes. Students: 310/325 = 95.38% 
Teachers: 21/21 = 100% 
University employees, private employees and research assistants: 16/16 = 

 
100% 
Administration: 12/12 = 100%

No.  

ity employees, private employees and research assistants: 0/16 = --.--

% 

Students: 15/325 = 4.62%
Teachers: 0/21 = --.--% 
Univers
% 
Administration: 0/12 = --.--

 
 

2. you think that university should call a public forum on 
olicy regarding traffic management? 

Do 
transportation to discuss its p

314/374 = 
83.96% 

Yes.                               

60/
16.04% 

374 = No.                              

374 = 100%  
 Answers according to user groups: 

Yes. Students: 273/325 = 84.0% 
Teachers: 18/21 = 85.71% 

niversity employees, private employees and research assistants: 13/16 = 

3% 

U
81.25% 
Administration: 10/12 = 83.3

No. 

y employees, private employees and research assistants: 3/16 = 

7% 

Students: 52/325 = 16.0% 
Teachers: 3/21 = 14.29% 
Universit
18.75% 
Administration: 2/12 = 16.6

 
 

3. nswer, even if you did not agree with the previous question) 
lic forum should have the opportunity to 

propose a traffic manageme t plan worked out by all participants to the 
university? 

(Please a
Do you think that such a pub

n

341  = 
91.18% 

/374 Yes.                               

33/374 = 
8.82% 

No.                              

374 = 100%  
 Answers according to user groups: 

Yes. Students: 295/325 = 90.77% 
Teachers: 19/21 = 90.48% 
University employees, private employees and research assistants: 16/16 = 
100% 
Administration: 11/12 = 91.67% 

No. Students: 30/325 = 9.23% 
Teachers: 2/21 = 9.52% 
University employees, private employees and research assistants: 0/16 = --.--
% 
Administration: 1/12 = 8.33% 
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10.3 The Proposed Psychological Environment 
 
A selection of relevant data from previous questionnaires: 
 
⇒ 25.42% think that the tram should receive preferential support in campus infrastructure 

layout. (Questionnaire 1) 
⇒ 79.2 % think that traffic law enforcement should be stricter at campus. (Questionnaire 1) 
⇒ 59.8% think that traffic law enforcement should introduce fines. (Questionnaire 1) 
⇒ 67.29% think that in case user fees are collected, CMU should introduce some kind of 

public transportation to campus. (Questionnaire 1) 
⇒ 65% think that the current traffic problems are due to a lack of strict traffic measures. 

(Questionnaire 1) 
⇒ 73% of users think that there is a general lack of respect towards traffic rules and 

regulations. (Questionnaire 1) 
⇒ 91.9% think that university should build a better relationship between guards and campus 

users. (Questionnaire 1) 
 
A majority of 63.6% thinks that traffic management would improve, if PR activities and 
campus-user tutoring regarding the guards and their role in traffic management at campus 
were introduced, but only 45.5% think that an increase in the number of guards at campus 
would improve traffic itself at university. Users seem to perceive the current traffic problems 
as only partly originating in the admitted common lack of traffic discipline and lack of respect 
for traffic rules and regulations. To solve traffic problems at university, its management needs 
to introduce measures on a broader basis, not only focusing on the user and his/her behavior, 
but also on the type of physical traffic management that is created. 
 
In spite of the small number of only 25.4% that think the tramline should receive preferential 
support in the infrastructure lay out, a total of 48.4% of users think that an increase in lines 
and frequency of runs of the current rudimentary tram system would be an improvement to 
traffic management. A remarkable 46.3% of users would even consider such an improved 
tramline as an alternative to their currently practiced form of transportation. If this potential is 
fully realized, almost half of the current individual traffic would disappear, which would 
greatly alleviate traffic congestion during university rush hour and probably solve most of the 
current traffic problems. 
 
 
 

Number of 
answers and per 
cent distribution 

 
Worded questions and possible answers. 

1. If the university initiates PR activities and campus-user tutoring 
regarding the guards and their role in traffic management at campus, 
do you think that would be an improvement to the current traffic 
management? 

238/374 = 
63.64% 

Yes.                               

136/374 = 
36.36% 

No.                              

374 = 100%  
 Answers according to user groups: 

Yes. Students: 198/325 = 60.92% 
Teachers: 17/21 = 80.95% 
University employees, private employees and research assistants: 13/16 = 
81.25% 
Administration: 10/12 = 83.33% 

Table 20: The proposed psychological environment 
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No. Students: 127/325 = 39.08% 
Teachers: 4/21 = 19.05% 
University employees, private employees and research assistants: 3/16 = 
18.75% 
Administration: 2/1 2 = 16.67% 

 
 

2. Would you consider an increase in traffic guards to ensure a more 
strict traffic law enforcement as an improvement to traffic 
management at campus? 

170/374 = 
45.45% 

Yes.                               

204/374 = 
54.55% 

No.                              

374 = 100% 
 Answers according to user groups: 

Yes. Students: 141/325 = 43.38% 
Teachers: 13/21 = 61.9% 
University employees, private employees and research assistants: 10/16 = 
62.5% 
Administration: 6/12 = 50.0% 

No. Students: 184/325 = 56.62% 
Teachers: 8/21 = 38.10% 
University employees, private employees and research assistants: 6/16 = 
37.5% 
Administration: 6/12 = 50.00% 

 
 

3. Would you consider an increase in tramcars and lines in combination 
with a higher frequency of runs as an improvement to traffic 
management at campus? 

181/374 = 
48.40% 

Yes.                               

193/374 = 
51.60% 

No.                              

374 = 100% 
 Answers according to user groups: 

Yes. Students: 150/325 = 46.15% 
Teachers: 17/21 = 80.95% 
University employees, private employees and research assistants: 9/16 = 
56.25% 
Administration: 5/12 = 41.67% 

No. Students: 175/325 = 53.58% 
Teachers: 4/21 = 19.05% 
University employees, private employees and research assistants: 7/16 = 
43.75% 
Administration: 7/12 = 58.33% 

 
 

4. Would you consider such a tramline system as an alternative to your 
current, main form of transportation at campus? 

173/374 = 
46.26% 

Yes.                               

201/374 = No.                              
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53.74% 
374 = 100%  

 Answers according to user groups: 
Yes. Students: 142/325 = 43.69% 

Teachers: 17/21 = 80.95% 
University employees, private employees and research assistants: 10/16 = 
62.5% 
Administration: 4/12 = 33.33% 

No. Students: 183/325 = 56.31% 
Teachers: 4/21 = 19.05% 
University employees, private employees and research assistants: 6/16 = 
37.5% 
Administration: 8/12 = 66.67% 
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Chapter 11. Recommended Implementation Steps for Pilot 

 
 
The implementation steps recommended are considered according to the three traffic 
environments as described in the study, which are: 

1. The physical environment. 
2. The organizational environment, and 
3. The attitudinal environment. 

 
It is imperative for the pilot project realization that all three environments are addressed and 
adapted simultaneously. The feedback questionnaire has to at least some extent revealed 
doubt by the user groups about the administrations sincerity and competence in initiating 
necessary traffic measures. By approaching traffic mitigation on all three levels, 
organizational changes in traffic management are backed up by physical adaptations and vice 
versa. Traffic can change visually in accordance with established objectives, guiding 
principles and the following indicators for improvement according to user opinion: 
 

⇒ An increase in the number of tramcars, and thus the presence of an efficient form of 
public transportation. 

⇒ An increase in human space and space for commuting on foot. 
⇒ Improved management of parking. 
⇒ Increased traffic law enforcement. 
⇒ Public relation efforts concerning traffic. 
⇒ Increased participation in traffic organization. 
⇒ An increase in green space. 

  
As an additional feature in response to the results of the feedback questionnaire, the study 
suggests to incorporate the Internet as a tool for PR purposes and possible votes on critical 
issues in traffic management. It is very important to restore user confidence in the sincerity of 
the administration regarding mitigating measures on traffic issues. The Internet allows for an 
efficient feedback-loop with users concerning their traffic environment. Especially after CMU 
has introduced additional fees over the last terms to establish a network of computers for 
students and teachers, this measure might prove very popular.   
 
The study further recommends initiating the pilot with changes to the physical environment, 
e.g., start constructing roofed over walkways as soon as possible and before introducing 
PPP/UPP fees. This measure by itself will already improve traffic at campus considerably and 
find support of all user groups alike. 
 
It is the study’s opinion that the university administration should provide a frame for traffic 
management according to the objectives and guiding principles established in the study and 
approved by the user groups in the feedback questionnaire. Within this frame, a public forum 
should add input to the detailed planning and realization process of the pilot. The decision to 
implement PPP/UPP or not should rest with the university administration alone, but the 
details of its measures should incorporate user groups as much as possible.  
 
The study considers it equally important that traffic measures based on this study are 
implemented as a whole and that, once the process of change is initiated, the pilot in its 
complete form is finished as efficiently and as quickly as possible. Any extended period of 
discontinuation will create a complete, new set of user traffic behavior and new forms of 
personal transportation management, which might alter implementation conditions of the pilot 
to such a degree that it cannot be established successfully. 
 

Project 
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Phase 3

Step 1 

Step 3 

Step 2 

1. Introduce tramline 1 to 
the public. 
2. Prepare campus for 
tramlines 2 and 3. 
3. Extent network of 
roofed over walkways. 
4. Re-design and improve 
bicycle lanes. 

1. Introduce private sector 
services for traffic. 
2. Introduce the Pigouvian 
taxation fee and related 
standards. 
3. Establish full traffic 
control according to 
PPP/UPP.

1. Announce and initiate 
non-motorized vehicle 
competitions. 
2. Publicize results of 
phase 1 and 2 over the 
Internet. 
3. Call a second public 
forum on traffic.

Monitoring and related research Permanent traffic PR office+ 

Concerned environments:

Phase 1

Step 1 

 
1. Start organizing traffic 
management separated into 
three main environments. 
2. Introduce guards 
equipped with megaphones. 
3. Prepare the set-up of the 
TMUStep 3 

Step 2 

 
1. Initiate a CMU traffic 
week. 
2. Call a public forum on 
traffic. 
3. Distribute information 
material on traffic related 
issues on campus.

 
1. Start construction of 
roofed-over walkways. 
2. Separate concerned 
parking lots according to 
vehicle type. 
3. Establish the silent 
zone of the pilot project.

Feedback-phase 1 (monitoring) Public forum on traffic+

The physical 
environment 

The 
organizational 
environment 

The attitudinal 
environment 

Phase 2

Step 2 

Step 1 

Step 3 

1. Establish the TMU. 
2. Introduce basic user fees 
and related ambient 
standards. 
3. Lift all bans on individual 
transportation. 
4. Prepare private sector 
services for traffic.

1. Transform traffic space 
into human space based on 
land-site design principles. 
2. Build the tram-stops for 
line 1 and prepare the 
tramcar depot. 
3. Introduce road-turtles 
in critical traffic areas. 

1. Publicize results of the 
forum via the Internet. 
2. Vote on critical issues 
via the Internet. 
3. Offer financing for 
student activities and 
research related to traffic 
and the environment.

Step 1 

Step 3 

Step 2 

1. Introduce tramlines 2 
and 3 to the public. 
2. Prepare campus for 
tramline 4. 
3. Transform silent zone 
into activity area. 
4. Re-organize parking 
lots. 

 
 
…Additional measures 
according to feedback and 
research… 

1. Start organizing the E-
party.  
 
…Additional measures 
according to feedback and 
research… 
 

Phase 4

Constant monitoring and user feedback

Figure 
16: 

Implem
entation 
steps of 
the pilot 
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Appendixes 
 
A1. Excerpt of a study on traffic facts127 that led to telecommuting 
development in the United States: 
 
 

“U.S. 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 alternative 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 eliminates 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.”  

 
 
 
 
 
 
 
 

                                                           
127 Sissine, Fred, Telecommuting: 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 bicycle 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 a 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, visual "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 a 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 area-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 continuous pedestrian facilities along all major streets 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 facilities 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 areas.  
• 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 bicyclists, 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.  



 160

• 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 in other aspects of the project.  

 
Commuting Policy  
• Encourage employers to adopt flextime policies.  
• Encourage employers to have guaranteed ride home programs.  
• 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 SOVs128, 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 

• culture 
• social position (teacher, administration, student etc.) 
• traffic discipline 
• control 

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

• culture 
• social position (teacher, administration, student etc.) 
• 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.) 
• control options 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 162

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. 
 
Interview 1: 
 ในดานการบริหารภายใน ม.ช. มีจุดเดน-จุดดอย ดังตอไปนี้ คือ จุดดอยของการบริหาร และโครงสราง 
อยูที่ผูบริหาร ที่ไมแข็งพอ ไมรักความเด็ดขาดในการบริหารงาน ยกตัวอยางเชน การเก็บบัตร-แลกบัตรของยาม 
ที่ตอนแรกทํากันอยางเขมงวด แตตอมาก็เริ่มปลอยปละละเลย เปนตน ที่ไมมีความเด็ดขาด ก็เปนเพราะ
อธิการบดีมาจากการเลือกตั้ง จําเปนตองรักษามาตรฐานเสียงไว ในการเลือกอธิการบดี ขาราชการ เจาหนาที่
ตางๆ มีสิทธิ์เลือก ยกเวนแตนักศึกษา ซึ่งขั้นตอนในการเลือกอธิการบดีมี 3 ขั้นตอน คือ 
1. ใหอาจารย เจาหนาที่ทุกคน เลือกสรรอธิการบดีไดตามใจชอบ ไมมีการบังคับ สามารถที่จะเลือกใครก็ได 
2. จะมีคณะกรรมการทําการคัดเลือกผูที่ไดรับการโหวตจากอาจารย เจาหนาที่คัดเลือกผูที่ไดรับคะแนนมาก

ที่สุดและจะพิจารณาจากคุณสมบัติ 
3. เมื่อคัดเลือกแลว จะมีรายชื่อของผูที่ไดรับการคัดเลือก สงไปใหอาจารยและเจาหนาที่ตางๆลงคะแนนโหวต

อีกครั้งหนึ่ง เสร็จแลวก็จะมีสภาวิทยาลัยเปนผูคัดเลือกอยางนอย 2 ทาน 
สวนจุดเดนก็คือ ผูบริหารจะไมเขามายุงเกี่ยวกับอาจารย ทําใหอาจารยมีความเปนสวนตัว ซึ่งมีทั้งขอดี-ขอเสีย 
คือมีขอดี คือ อาจารยมีอิสระในความคิดเห็น ในการทํางานเหมือนที่มหาวิทยาลัยนเรศวร อธิการบดีเคยมี
โครงการที่จะนําอาจารยที่เปนตัวแทนจากคณะตางๆมาชวยกัน แตก็ไมเคยประสบผลสําเร็จ เพราะอาจารยที่
เปนตัวแทนมีความคิดเห็นไมตรงกัน ตอมาจึงมอบหมายใหคนคนเดียวทํา แลวคอยนํามาเสนอในคณะที่ประชุม 
เพื่อรับฟงขอเสนอแนะ ความคิดเห็น แลวจึงนําไปแกไขอีกทีหนึ่ง ที่จริงระบบของ ม.ช. ดีอยูแลว แตบุคลากรและ
บุคคลที่ไมคอยมีวินัยที่ดีเทาไร ทําอยางไรจึงจะมีบุคคลที่เขามาชวย ตองไดบุคคลที่ใจกวาง สําหรับการจราจร 
ม.ช. รับผิดชอบวางแผนทุกเมืองในภาคเหนือ แตใน ม.ช. ทําไมไดเลย มีความขัดแยง มีความคิดเห็นไมลงรอย
กันตลอด และการตั้งกฎเกณฑเกี่ยวกับการจราจรอยางใน ม.ช. ก็มีผูที่ไมเชื่อถือและไมนําไปปฏิบัติเยอะ ก็มี
ความเกี่ยวเนื่องกับผูบริหาร ในการจัดการจราจร ที่จริงควรเริ่มตั้งกฎเกณฑจัดการใหนําไปปฏิบัติตั้งแตเปดเทอม 
ไมใชเริ่มทําในตอนที่เปดเทอม เรียนหนังสือ ซึ่งไมมีประสิทธิภาพ และในการจัดตั้งคณะกรรมการที่จะดูแล
ผลประโยชนเปนความคิดเห็นที่ดี แตก็ทําไดยากมาก ในการจัดการใน ม.ช. เพราะเปนที่สาธารณะ ควบคุม
ปริมาณรถ เขา-ออก และมีการเก็บคาปรับหรือคาบริการในการใชรถ ในความคิดเห็นเกี่ยวกับคาธรรมเนียมตาม
ขนาด cc ของรถ โดยใชรถขนาดใหญก็ควรเสียมาก เนนในดานการลดมลภาวะดวย และการเก็บคาธรรมเนียม
เปนรายวัน โดยหลักการเปนส่ิงที่ดี แตตองเลือกวิธีการที่จะใช เชน ในการตรวจสอบไดงาย อาจทําปายที่สามารถ
สังเกตเห็นไดงาย จําหนายใหแกผูที่จะเขา-ออก บริเวณ ม.ช. เปนที่จําหนายไดนั้น ก็นํามาพัฒนาปรับปรุง
การจราจรใหดียิ่งขึ้น 
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 ทัศนะคติตอการจราจรโดยทั่วๆไปในสังคมไทย สังคมไทยขาดระเบียบวินัยมากๆ ขาดความรับผิดชอบ 
ที่จริงก็ควรที่จะสอนใหเด็กรักธรรมชาติ มีความเปนระเบียบวินัยใหมากขึ้น แตบางครั้งที่คนไมเคารพกฎจราจรก็
อาจเปนเพราะวา บางครั้งคนก็ไมดี ไมรูเสนทางหลัก ทางรอง 
 เกี่ยวกับทัศนะคติในการใชที่ดิน เปนอุปสรรคตอการจราจร เปนอุปสรรคตอการจอดรถ เพราะคน
สวนมากมักนํารถเขาไปใกลเปาหมายใหมากที่สุด โดยไมคํานึงถึงส่ิงอื่นๆ ไมวาจะเปนกฎจราจรหรือส่ิงกีดขวาง
ตางๆ ซึ่งส่ิงกีดขวางในบางครั้งก็มีผลดี แตบางครั้งก็อันตรายมากเกินไป 
 บริเวณของคณะที่รับผิดชอบ แตกอนบริเวณของคณะใด คณะนั้นรับผิดชอบ แบงอาณาเขตชัดเจน
แนนอน แตเดี๋ยวนี้ใหถือวาบริเวณที่ดินตางๆเปนของ ม.ช. หมด ถา ม.ช. อนุญาตก็สามารถจัดการได ม.ช. จะสง
คณะกรรมการมาดูวาจะสามารถทําไดหรือไม 
 ในการวางผังของ ม.ช. วางไมดีมาแตแรก ทําใหเกิดปญหาในการใชที่ดิน ทําใหเกิดปญหาการจราจร 
การเปลี่ยนหองเรียน ซึ่งยากแกการจัดการ ไมวาจะเปนไซเรนโซน ที่ตองการความเงียบสงบ ตองปดถนนบางสาย 
ปดใหหมด ผูใชทุกคนเทาเทียมกันหมด ไมวาจะเปนผูบริหาร อาจารย หรือแมแตนักศึกษา จะเปนการชวยลด
มลพิษทั้งทางเสียงและทางอากาศไดเปนอยางดี และจะเปนการสรางบรรยากาศที่เปนเอกลักษณแหงใหมให 
ม.ช. ไดดวย 
 
Interview 2: 
 ปญหาการบริหารและการจัดการทั่วไป โดยทั่วๆไปไมมีปญหา แตจุดดอยที่มองเห็นคือ บัตรติดรถเวลา
ตรวจรถเขา-ออก เปนการแกไขที่ไมถูกจุดของผูบริหาร เพราะวายามไมมีความเขมงวดในการตรวจรถ หละหลวม 
ไมสามารถแกปญหารถหายได เปนการสิ้นเปลืองงบประมาณ ควรแกปญหาโดยที่ยามควรเขมงวดกับการตรวจ
รถ อันทีจริงรถขาเขาไมสําคัญเทารถขาออก เพราะรถที่ไมมีบัตร ยามก็ยังคงใหเขามาได ดังนั้นรถขาออกก็
สามารถนําส่ิงของอะไรออกไปก็ไดโดยที่ยามไมเรียกตรวจ เพราะถือวารถที่เขามาไดถือวาไดรับการตรวจแลว 
 และสําหรับที่จอดรถนั้น บริเวณที่มีรถจํานวนมาก และที่จอดรถไมเพียงพอที่เห็นชัดจะเปนที่ อมช. 
เพราะไมมีที่จอดรถเพียงพอสําหรับนักศึกษาที่เขาไปทานขาว แตที่จอดรถอื่นๆ เชน โรงอาหารคณะมนุษยศาสตร
ก็มีพื้นที่การจอดรถเพียงพอ จะเห็นวาพื้นที่ที่มีการใชบริการเยอะๆเทานั้นที่จะมีปญหาเกี่ยวกับที่จอดรถไม
เพียงพอ ดังนั้นควรมีการปรับปรุงที่จอดรถใหมากขึ้น และใหรถดูมีระเบียบ 
 สวนปญหาเกี่ยวกับการจราจร มีความเห็นวาปญหาจราจรไมคอยมี จะมีรถติดก็เฉพาะชวงคาบเปลี่ยน
เวลาเรียน ซึ่งนักศึกษาตองรีบเรงในการเดินทางเพื่อเปลี่ยนที่เรียน ดังนั้นจึงเสนอวา ควรมีการปรับปรุงชั่วโมง
เรียน โดยอาจจะเปลี่ยนชั่วโมงเรียนไมใหชนกันมากนัก และที่สําคัญมันเปนปญหาเกี่ยวกับวินัยของคน เพราะ
เด็กมักฝาฝนกฎจราจร เชน ตรงบริเวณสี่แยกหนา หอ 2 หญิง และ หอ 3 หญิง รถจะติดเยอะมาก และจะไมมี
ความเปนระเบียบ อยากใหมีจราจรประจําตลอดหรือไมก็ใหมีสัญญาณไฟจราจร 
 
Interview 3: 
 เกี่ยวกับระบบบริหารและการจัดการทั่วไป จุดเดนอยูที่ การจัดใหมียามตรวจไมใหรถขางนอกเขามาใน 
ม.ช. และการจัดใหมีรถรางไวบริการนักศึกษา สําหรับการหามไมใหรถขางนอกเขามาใน ม.ช. เปนการใหสิทธิรถ
แดงใน ม.ช. ใหบริการแกลูกคาไดอยางเต็มที่ เพราะปญหาสวนใหญนักศึกษามักใชรถจากภายนอกซึ่งมีคา
โดยสารแพงกวาโดยที่นักศึกษาใหเหตุผลวารอรถแดงใน ม.ช. ไมไหว ดังนั้นการที่มีรถจากภายนอกเขามา รถ
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แดงใน ม.ช. จึงมีคูแขงรายใหมเกิดขึ้นมา และสําหรับรถรางเปนการแกปญหาดานหนึ่ง คือ การรองรับนักศึกษา
จากรถแดงที่บางทีอาจจะไมทันใจนักศึกษา แตปจจุบันเมื่อเปล่ียนยามเปนคนของเอกชน ความเครงครัดนอยลง 
มีรถจากภายนอกเขามาใน ม.ช. เยอะมากขึ้น ควรแกปญหาโดยที่อนุญาตใหรถขางนอกเขามาสงนักศึกษาใน 
ม.ช. ไดแตไมอนุญาตใหรับนักศึกษาออกนอก ม.ช.  
 สําหรับปญหาการจราจรใน ม.ช. ปญหาที่เกิดขึ้น คือ ความไมมีระเบียบวินัยในการใชรถของนักศึกษา 
จํานวนรถที่มีอยูเยอะ ขับขี่ยวดยานพาหนะโดยไมมีระเบียบ บางครั้งกอใหเกิดอุบัติเหตุ ซึ่งจุดจราจรติดขัดจะอยู
ตรงส่ีแยกหนาหอ 2 หญิง และหอ 3 หญิง ควรจะมีการติดตั้งสัญญาณไฟจราจรเพื่อลดปญหาอุบัติเหตุ 
 และปญหามลภาวะ ที่พบและคิดวามี คือ ควันจากรถที่มีเยอะมากใน ม.ช. สวนนโยบายการลดจํานวน
การใชรถของนักศึกษา โดยออกกฎใหนักศึกษาป 1 ไมใหใชรถ ถือวาเปนความไมยุติธรรม ถาจะหามควรจะหาม
ทั้งหมด เปนการแกไขไมตรงจุด ขอแนะนํา ถาหากจะหามใชรถควรหามนักศึกษาทุกชั้นปที่อยูในหอพัก ม.ช. 
ไมใหใชรถในชวงเวลาเรียน แตชวงเวลาหลังเลิกเรียนสามารถใชรถทําธุระได เพราะเปนการแบงรับแบงสูใหกับ
นักศึกษา 
 
Interview 4:   
 เ กี่ ย วกั บกา รบริ ห า รทั่ ว ๆ ไปของมหาวิ ทยาลั ย เ ชี ย ง ใหม  ถ ามอง ในแง ก า รบริ ห า รของ
มหาวิทยาลัยเชียงใหมเปนแบบ Top-down ซึ่งระบบนี้จะไมมีประชาพิจารณจากลางขั้นสูบน ถามองในระบบ
ราชการอาจบอกไดวาเปนจุดเดน แตถามองในทางปฏิบัติเปนจุดดอย การแกไขใหดีขึ้นนั้น ระบบ Top-down 
ควรมีการปรับเปล่ียนใหอยูในระดับกลางๆ คือ ฝายขางบนตองรับฟงขางลาง แตปญหาจะติดที่ฝายบริหารจะ
พรอมสํากรับการเปลี่ยนแปลงแคไหน 
 สําหรับปญหาการจราจร ทุกคณะในมหาวิทยาลัยตระหนักในปญหานี้ แตในทางปฏิบัติ ระบบของ
มหาวิทยาลัยเชียงใหมอาจไมเอื้อตอการปฏิบัติ ซึ่งทางมหาวิทยาลัยตองแกหมดทุกคณะพรอมกัน แตปญหาอยู
ที่ทุกคณะก็มีขอบเขตการปฏิบัติของตน และที่สําคัญทุกคณะขึ้นกับสวนกลาง ทําใหเกิดความคิดขึ้นมาวา ถา
กากมีการจัดตั้งคณะกรรมการเฉพาะกิจเกี่ยวกับการจราจรขึ้นในมหาวิทยาลัยเชียงใหม นาจะเปนวิธีทางในการ
แกไขปญหาไดทางหนึ่ง เพราะสามารถจัดหาทุนขึ้นมาได 
 ปญหาจราจรในมหาวิทยาลัยเชียงใหม ปญหาจราจรมีมากเกี่ยวกับจํานวนรถที่มีมากเกินไป ไมมีพื้นที่
ใหจอดรถ และปญหานี้โยงไปถึงการจัดแผนการเรียนการสอนในมหาวิทยาลัยเชียงใหมที่เปนสาเหตุใหมีปริมาณ
รถเยอะมากในชวงเวลา และเกี่ยวเนื่องกับการจัดการที่อยูอาศัยที่แออัดในมหาวิทยาลัยเชียงใหมที่ทําใหเปฯ
แหลงชุมชนแออัดแหลงหนึ่ง สําหรับการแกไข คือ ใหมีการปรับเปล่ียนระบบที่อยูอาศัยใหมใหแออัดนอยลง 
 สําหรับทางเดินเทาในมหาวิทยาลัยเชียงใหม ไมคอยสะดวกสําหรับนักศึกษา เพราะวาบางพื้นที่ก็จัดไว
ไมเอื้อสําหรับคนใช เชน ทางเดินที่เชื่อมอาคาร 5 ของคณะมนุษยศาสตรจะสังเกตวามีจํานวนผูใชเยอะมาก แต
ในขณะเดียวกันทางเดินที่เชื่อมอาคาร 6 กับตึกส่ือสารมวลชน จะมีคนใชนอยมาก เพราะวาลักษณะทางเดินเปน
แบบขั้นบันไดซึ่งทําใหเปลืองพลังงานในการเดินทาง ดังนั้นการแกปญหาในการจัดการคิดออกแบบทางเดินให
เอื้อตอผูใช จึงจะทําใหผูใชเกิดความอยากในการเดินทางโดยใชทางเดิน 
 ปญหาจราจรนอกจากเกิดจากระบบการจัดการที่ดินแลวยังเกิดจากวินัยของนักศึกษาดวย การที่จะ
ควบคุมพฤติกรรมของนักศึกษานั้นควรแกโดยการจัดสภาพแวดลอมใหไมเอื้อตอพฤติกรรมที่ทําผิดของคน 
ปญหานั้นจะอยูที่ตัวของผูบริหาร เพราะผูบริหารจะแบงออกเปน 2 กลุม กลุมหนึ่งที่มองแบบเชิงอนุรักษ และ
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กลุมที่มองแบบเศรษฐศาสตร สําหรับกลุมที่มองแบบเศรษฐศาสตรจะมองวาพื้นที่ๆหนึ่งสามารถใหประโยชน
อะไรแกมหาวิทยาลัยไดบาง แตกลุมอนุรักษก็จะมองของความสวยงามของพื้นที่มากกวาแระโยชนใชสอย ดังนั้น
การจะแกไขปญหาตองใหทุกฝายรวมมือกันในการแกไขปญหา ถึงจะประสบผลสําเร็จ 
 ทางเลือกอีกอยางหนึ่งก็คือควรสรางจิตสํานึกใหกับนักศึกษาวาเขากระทําผิดอยู ถาเปนไปไดควรมี
ระบบคะแนนวินัยสําหรับนักศึกษา คือ เมื่อนักศึกษาทําผิดกฎจราจรก็ใหนักศึกษาคนนั้นติดลบคะแนนวินัยไว ซึง
อาจจะมีระบบที่จะสามารถตรวจสอบความประพฤติไดทางใดทางหนึ่ง และเมื่อนักศึกษาทําผิดจนถึงระดับๆหนึ่ง
ก็ใหมีบทลงโทษสําหรับตัวนักศึกษาเองโดยอาจจะใหนักศึกษาคนนั้นไมมีสิทธืสอบหรืออะไรสักอยางหนึ่ง 
เพื่อที่จะใหตัวนักศึกษาคนนั้นรูสึกวามันเปนความผิดในสิ่งที่เขาทําไปและไมกลาแฏิบัตึอีกในครั้งตอไป 
เชนเดียวกับมาตรการที่ประเทศเยอรมันใชการสะสมคะแนนความผิดทางจราจรที่ถึง 20 คะแนนเมื่อไหรก็ใหคนๆ
นั้นไปทําใบขับขี่เปนรอบที่สอง หรืแในประเทศจีนที่มีการออกกฎใหผูที่กระทําผิดกฎจราจรไปเปนผูชวยจราจร
เสียเอง ซึ่งเปนพฤติกรรมที่นาละอายและคนจะไมทําผิดอีกเปนครั้งที่สอง 
 สําหรับการใชที่ดินในมหาวิทยาลัยเชียงใหม ตองเปนที่ตัวผูบริหารที่ตองปรึกษาหารือกัน และตอง
ออกแบบการใชที่ดินใหสอดคลองกับวัฒนธรรมของเราเอง และที่สําคัญถาหากจะมีกรรมการเฉพาะกิจเกี่ยวกับ
ปญหาจราจรในมหาวิทยาลัยเชียงใหม กลุมนี้ก็ตองปรึกษากับกลุมอื่นๆ เพราะวามีความเชื่อมโยงกันอยู และที่
สําคัญอยูที่วิธีคิดแบบแยกสวนของคณะผูบริหาร คือเรื่องการเรียนการสอนและปริมาณรถไมสมดุลกัน ดังนั้น
ตองแกที่ ระบบการเรียนการสอนดวย  และที สําคัญการปรับเป ล่ียนภู มิทัศน ให เอื้ อตอการจราจร
มหาวิทยาลัยเชียงใหมถือวามีความโชคดีมากในเรื่องนี้ เพราะถือวาพื้นที่มีความเหมาะสมกวาที่จะปรับเปล่ียน
หรือเปล่ียนแปลงใหดีขึ้น เชน การจดัสวนที่ใหสําหรับรถของจักรยานและสวนอื่นๆ 
 ในเรื่องมลภาวะในมหาวิทยาลัยเชียงใหม จะมีมลภาวะในเรื่องของเสียงมากและความแออัดของระบบ
จราจร ดังนั้นระบบจราจรที่อยากได คือ การของบประมาณจากมหาวิทยาลัยใหติดตั้งสัญญาณไฟจราจร 
เพราะวาผูคนเกิดการเรียนรูจากภายนอกในการใชสัญญาณไฟจราจร ดังนั้นสามารถที่จะควบคุมการจราจรใน
มหาวิทยาลัยเชียงใหมไดดีกวา 
 
Interview 5: 
 ระบบการบริหารของ ม.ช. เปนระบบแบบ Top-down ถือเปนทั้งจุดเดนและจุดดอยในขณะเดียวกัน 
คือ 
 เปนจุดเดน เปนการบริหารงานที่สามารถจะบริหารงานไดดี ถามีผูบริหารที่ดี มีวิสัยทัศนไกล นโยบายดี 
แตขณะเดียวกันก็เปนจุดดอย ถาผูนําขาดซึ่งความรูความสามารถ กอใหเกิดการกระจุกตัวของอํานาจ การคิด 
การตัดสินใจเปนเพียงแคคนกลุมเดียว ที่ประชากรสวนใหญไมไดเลือก 
 ในดานการจราจร เปนปญหามานานหลายป และแตละปก็ทวีความรุนแรงมากยิ่งขึ้น ทุกฝายมีหนาที่
และความรับผิดชอบรวมกัน เพราะตางคนตองก็ใชพื้นที่ทํากิจกรรมอยูใน ม.ช. ลดความเห็นแกตัวลง เปดตามอง
กวางถึงความเปนจริง เปดใจใหยอมรับฟงความคิดเห็นของผูอื่น แสวงหาแนวทางที่ดีที่สุด ไมวาจะเปนในเรื่อง 
ปริมาณรถ ลานจอดรถ หรือปญหาอื่นๆ เปนตน 
 เห็นดวยกับการทํา Siren Zone จะทําใหการเรียนการสอนดีขึ้น และควรจะทําหลังคาตามทางเดินเชื่อม
ตามคณะตางๆ เพราะจะสะดวกในการเคลื่อนยายเวลายายคาบเรียน เปนการลดปริมาณการใชรถในพื้นที่ไปใน
ตัว 
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 การใชที่ดินของ ม.ช. ขาดการวางแผนงานที่ดี มีการใชที่ดินไมเหมาะกับประเภท ขาดการเชื่อมโยงทั้ง
ระบบ การปรับปรุงควรจะมีการเชื่อมโยง ปรับปรุงการใชที่ดินตอนนี้ใหเกิดประโยชน รวมทั้งวางแผนมองอนาคต
วาจะเปนอยางไร ในแตละคณะ ตัวตึก ทั้งพื้นที่ควรรับจํานวนนักศึกษาไดเทาไหร ประมาณรถ อื่นๆ จึงจะมีความ
เหมาะสม 
 มลพิษ แนนอนตองมี แตมากนอยตามแตละโซนตางๆ ควรควบคุมโดยความยินยอมพรอมใจ มากกวา
การบังคับ ซึ่งจะทําใหเกิดการตอตานมากกวา ความเต็มใจนําวิธีปฏิบัติที่สามารถนําไปปฏิบัติเห็นผลงานได
ชัดเจน 
 
Interview 6: 
 ส่ิงที่พบเห็นใน ม.ช. ตั้งแตป 2539 สภาพแวดลอมในเรื่องของพื้นที่สีเขียวในเรื่อง 2 ปที่ผานมาเห็นได
ชัดวาแมจะมีการปรับปรุงภูมิทัศนใหสวยงาม ในสวนของเขตอาคารเรียนรวมคณะสังคม คณะมนุษยศาสตร โดย
มีการเพิ่มพื้นที่จอดรถใหมากขึ้น แตก็ไมใชปญหาที่ถูกจุด การจัดพื้นที่ใหเอื้อตอการจอดรถโดยการใชคอนกรีต
อาจดูสะอาดตา แตขาดความชุมช้ืน เพราะตนไมใหญตองถูกทําลาย และนําตนไมขนาดเล็กจากที่อื่นมาปลูก 
การแกปญหาในเขตนี้ที่สําคัญคือการจราจร ก็ไมใชเพียงแคการ จัดระบบการขนสงที่ดีที่สุด จะสามารถ
แกปญหาในระยะยาได ควรจะมีการประเมินถึงศักยภาพความสามารถของพื้นที่การใชสอย จํานวนนักศึกษา 
และบุคลากร ที่จะเปนตนเหตุของปญหาทั้งหมดใหอยูในจํานวนที่เหมาะสม การเพิ่มจํานวนนักศึกษาอาจเปน
การใหโอกาสกับประชาชนเพื่อใหไดเรียนใน ม.ช. แตนั่นดูเหมือนวา ม.ช. จะคลายสถานสถานศึกษาแออัด 
ดังนั้นควรททําการจํากัดจํานวนนักศึกษาที่จะเขาศึกษาในแตละปใหพอเหมาะ การจัดตารางการเรียนการสอน
เปนเรื่องที่ทําไดยากใหระบบการจราจรลงตัว อาคารหลายหลังมีการกอสรางอยางขัดตอความสวยงาม เชน 
อาคารใหมคณะมนุษยศาสตรที่มีความสูงเกินไป อาคารเรียนรวมคณะวิทยาศาสตร ที่ซึ่งในอดีตถามองจากอาง
แกวไปยังทิศตะวันออกจะไมมีอาคารโผลใหเห็น ทําใหมีความสวยงาม ทัศนอุจาดในหลายจุด อาคารของคณะ
วิศวกรรมศาสตรที่สรางขึ้นสูงเกินไป หรือแมกระทั่งการปลูกตนไมสองขางทางบริเวณหอนาฬิกาจนถึงปม PTT 
แมจะมีความสวยงาม รมร่ืน แตเสาไฟฟาที่อยูขางทาง สายไฟระโยงระยางไมสวยงาม นอกจากนี้ที่เห็นไดชัด มี
การปรับภูมิทัศนในหลายที่ บริเวณหอพักขาง อมช. อาจมองวาเปนการจัดสภาพใหสวยงาม แตเบื้องหลังแลว
ถามวาเปนการกดดันใหไมสามารถจอดรถใชหรือไม เพื่อผลักใหรถที่จะเขาไปในเขตคณะมนุษย สังคม หองสมุด 
RB ตองยายไปจอดรถที่อื่นนาจะเปนได แลวผลกระทบที่ตามมาเมื่อรถไมสามารถจอดไดก็ตองจอดในบริเวณอื่น 
แลวบริเวณไหนที่เหมาะสมก็อาจยังไมมีคําตอบ ที่เห็นปจจุบันมีการใชระบบขนสงมวลชนเพื่อหวังวาจะชวยลด
จํานวนยานพาหนะ โดยมีมาตรการรวม คือใหนักศึกษาที่พักหอพักในมหาวิทยาลัย ใหใชจักรยาน ประกอบกับ
ไมใหใชรถยนต จักรยานยนต ซึ่งก็คงคิดวานักศึกษาจะใชบริการขนสงมวลชน แตปจจุบันมีทั้งระบบการสื่อสารที่
รวดเร็ว แตการเดินทางโดยขนสงมวลชนอาจชากวายานพาหนะสวนบุคคล การแกปญหาคงไมใชที่การจัดการ
จราจรเพื่อแกปญหาเทานั้น การใหนักศึกษามีสวนรวมในการแสดงความคิดเห็นในการแกปญหายังเปนสวน
สําคัญ แตคงทําไดยากเพราะนักศึกษามีจิตสํานึกในการรับผิดชอบตอปญหาของสังคมสวนรวมนอยลงกวาใน
อดีต ม.ช. ในอดีตนักศึกษามีความเหนียวแนน(อาจเพราะมีจํานวนนอย) แตเมื่อมีจํานวนมาก แตละคนก็มี
ความเห็นตางกัน จะโทษวาคณาจารย ผูบริหาร ไมรับฟงความเห็นของนักศึกษาคงไมถูกตองนัก ในยุคที่
มหาวิทยาลัยไดเขาสูการแปรรูปไปเปนคลายกับบริษัท นักศึกษามีอํานาจมากขึ้น อาจารย, บุคลากรของ
มหาวิทยาลัยก็ตองมีคุณภาพมากขึ้น และนักศึกษากําลังจะเสียคาเลาเรียนมากขึ้น ขอนี้อาจมีผลใหขอตอรอง 
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หรืออํานาจในการมีสวนรวมมากยิ่งขึ้น ที่คาเลาเรียนมีราคาถูก การจัดการบริหาร การนําโครงการใดๆตองอาศัย
เงินงบประมาณ ซึ่งงบประมาณถูกนําไปเพื่อสรางใหมหาวิทยาลัยมีขนาดใหญโตขึ้น ในผลลัพทของจํานวน
นักศึกษา จํานวนอาคาร แตคุณภาพของมหาวิทยาลัยที่จุดจัดชั้นโดยองคกรอื่นมีแนวโนมจะลดลง ดังนั้นตนเหตุ
ก็คือ จํานวนนักศึกษาที่มากเกินไป ความออนแอขององคกรนักศึกษาที่ไมสามารถสรางจิตสํานึก และอํานาจใน
การตอรองกับผูบริหารมหาวิทยาลัยได การกอสรางโครงการ, ส่ิงตางๆ ที่ขัดกับการวงผังที่ดีของ ม.ช. ทําใหการ
ใชที่ดิน ภูมิทัศนถูกทําลายไปมาก นี่คือส่ิงที่พอจะพบเห็นในบริเวณอาคารเรียนรวม ในสวนตั้งแตหอพักหญิง
คณะศึกษาศาสตร คณะบริหารธุรกิจ คณะเกษตรศาสตร คณะอุตสาหกรรมเกษตรนั้น ภูมิทัศนโดยทั่วไปถือวา
สวยงาม และอยูในสภาพที่คลองตัวในการเดินทาง ความสวยงามไวไดอยางลงตัว 
 
Interview 7: 
 คณะบริการของ ม.ช. ก็เหมือนกับคณะรัฐบาลของไทย ตัวผูบริการก็คลายกับเปนหัวหนารัฐบาล ที่ออก
กฎหรือปฏิบัติอะไรบางครั้งก็ไมตรงกับความตองการของประชาชน ผูที่อยูอาศัยอยูใน ม.ช. ที่สวนใหญเปน
นักศึกษา เกิดการแบงแยก ขาดการมีสวนรวมในการรับรูจากคนที่อยูขางลาง ที่ไมใชระดับผูบริหาร การบริหาร
เปนแบบ Top-down  
 สําหรับคณาจารยที่อยูใน ม.ช. ควรเปดโอกาสใหสามารแสดงออกไดซึ่งความคิดเห็น เปดกวางในการ
รับรูขาวสารตางๆ รวมทั้งใหอิสระในทางความคิด เพราะบางครั้ง อาจารยก็ยังถูกระบบบริหารครอบอยู ควรเปด
โอกาสใหชุมชนขางนอกเขามารวมรับรูวา เกิดปญหาอะไรขึ้น มีการปรับปรุงแนวความคิดเกี่ยวกับประเด็นที่
กําลังเปนที่วิพากยวิจารณเปนบัญชาอยู 
 ในตอนนี้ ม.ช. เปนที่ปรึกษาของชุมชนชนบท แตถาไมเปดโอกาสใหบุคลากรใชประสิทธิภาพที่มีอยูให
เต็มที่ ก็จะไมเกิดการพัฒนา ส่ิงที่เราเรียนรู จะเปนขอมูลที่ทําใหคนขางนอกเกิดการพัฒนาที่ดีขึ้น แกปญหาโดย
ศึกษาจากสาเหตุ สืบสาวเรื่องราวไปสูผลกระทบ และนําวิธีการตางๆมาประยุกตใชใหกอเกิดประโยชนสูงสุด 
 ในการตั้งคณะกรรมการดําเนินงานแกปญหาจราจร เปนเพียงแคการชะลอปญหา ไมใชการแกปญหา
อยางแทจริง แคซื้อเวลาชั่วคราว นาจะมีกลุมคนบางกลุมที่เกิดความตระหนัก รวมแรงรวมใจในการแกไขปญหา
อยางจริงจัง 
 แนวคิดของผูบริหาร ควรที่จะมีการศึกษา ไดเรียนรู กอเกิดความเขาใจ ทําใหเรามีสิทธิ์ในการแกปญหา
ไดดีกวาผูบริหารที่ไมมีความรูขาดความเขาใจในปญหาอยางแทจริง 
 กระบวนการควบคุม ควรควบคุมโดย Social control ผานกระบวนการความเขาใจอีกขั้นตอนหนึ่งดวย 
 ในแงของการใชที่ดิน ม.ช. มีการใชที่ดินมากขึ้น มีการออกแบบสาธารณูปโภคดีขึ้นมาก ที่เห็นไดอยาง
เดนชัดก็คือ มีพื้นที่ในการจอดรถเพิ่มมากขึ้นกวาแตกอน เปนทั้งขอดีและขอเสีย ก็คือ มีการจอดรถไดงาย 
สะดวกขึ้น เพียงพอกับความตองการ แตที่เสียคือ จะตองสรางขึ้นเรื่อยๆใหเพียงพอกับปริมาณรถที่นับวันจะเพิ่ม
มากขึ้น กอใหเกิดปญหาอื่นๆตามมา 
 ควรมีการจํากัดปริมาณรถ โดยบีบใหหอกับลานจอดรถที่มีอยู ผูที่มีอํานาจในการตัดสินใจควรคุยกัน
อยางสันติวิธี หาแนวทางที่ดีที่สุดเพื่อ ม.ช. และควรจะคิดในเชิงที่สามารถปฏิบัติตามไดดวย 
 ในการใชรถราง อาจกอใหเกิดปญหาได ถามีปริมาณรถรางกับความตองการของนักศึกษาไมตรงกัน 
ควรที่จะทําการศึกษากอน แตก็นับไดวาเปนทางออกอีกแนวทางหนึ่ง ที่สามารถเลือกได ในการเลือกผูที่จะเขามา
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จัดการรถรางภายใน ม.ช. ควรใหเอกชนเขามาจัดการ ตอเมื่อระบบดีแลว ม.ช. อาจรับมาดําเนินการเอง ซึ่งจะทํา
ใหกลุมเปาหมายไมตองรับภาระหนัก 
 
Interview 8: 
ในดานการบริหารทั่วๆไป มีจุดเดน-จุดดอย การจัดการภายในบริเวณของ ม.ช. ในทางกฎหมาย Top-down 
ปฏิบัติ บุคลากร อาจารย มีอิสระทางความคิด ผูบริหารบังคับโดยตรงไมได เปนจุดเดน คือ สงเสริมความอิสระ
ทางความคิด มองขอดอยของอิสระ บังเอิญอาจารยคนไทยเลียนแบบอิสระอเมริกัน แตไมไดนําขอดีของอเมริกัน 
อะไรที่เปนความรับผิดชอบก็ไปเอามา องคกรที่สงเสริมอิสระ ไมไดนําเขามา ที่จริงนาจะสงเสริมความเปนอิสระ
ที่ไมมีกรอบ 
 ถามองในแงผูบริหาร ตองแชรความสะดวกสบายของบุคลากร อาจารย ไมสามารถบังคับได เลยไมได
มองเปาของการจัดการ ตองวัดที่ตัวของงาน ใชเวลาในการที่จะอบรมคน ถามองในแงของการบริหาร ปฏิเสธ
ไมไดเลยวา เปนหนาที่ของผูบริหาร ม.ช. หรือสํานักงานอธิการบดี หรือกองสวัสดิการ ในการแกปญหาการจราจร
ที่มีปญหา ทั้งจะยกใหเปนความรับผิดชอบของกองสวัสดิการ ก็ยังไมมีความชัดเจน ในเรื่องของความรับผิดชอบ 
นาจะเปนเรื่องของนโยบายของผูบริหาร เปนส่ิงที่เขียนเอาไววาจะแกปญหาอยางไร 
 ถาพูดถึงการทําผิดกฎ นักศึกษาดูเหมือนวาจะทําผิดกฎมากที่สุด แลวเปนหนาที่ของใครที่จะเปนผูคอย
ดูแลตักเตือน ยาม หรือวาตํารวจ ซึ่งโดยหนาที่ของยามแลวไมมีสิทธิ์ที่จะตรวจจับ ซึ่งอาจเปนสาเหตุที่ทีให
นักศึกษาขาดความเคารพเกรงใจในตัวยาม 
 ในการที่นักศึกษาควรมีสวนรวมในการรับผิดชอบนั้น ยังไมสามารถตอบไดอยางแนชัด บอกไดเพียงวา 
ทุกคนควรอยูในกฎหมายเดียวกัน เชน ในกฎจราจรของประเทศไทย ไมวานักศึกษา อาจารย หรือบุคลากรอื่นๆ 
ใชรถใชถนน ก็ตองอยูในกฎเดียวกัน ไมมีเวน ไมมีแบงแยกเปนพิเศษ ตามกฎที่วา ยกตัวอยางเชน ในวงเวียน
จะตองใหรถที่อยูในวงเวียนขับไปกอน แลวรถที่ตามหลังหรือขับจะเขาผานในเสนทางคอยตามเขาไป นั่นคือกฎที่
ทุกคนจะตองปฏิบัติตาม ถาทําผิดก็อาจจะโดนปรับไดเหมือนกัน ในบางครั้งในการทําผิดกฎจราจรอาจเกิดได
หลายสาเหตุ เชน 
1. อาจเกิดจากความไมรู ไมรูวาตองรอใหรถที่อยูในวงเวียนไปกอน เปนตน การไมรูแลวไมปฏิบัติตาม 
2. อาจรูแตไมปฏิบัติตาม  

ถึงไดออกความคิดเห็นวาควรใชกฎหมายเดียวกัน ใหทุกคนมีความรับผิดชอบเทาเทียมกันหมด ไมแบงแยก
วาใครพิเศษกวาใคร พื้นที่นี้ใชกฎมายนี้ พื้นที่นั้นใชกฎหมายนั้น 
 ในดานการขัดการทางดานพื้นที่ ที่คิดวาประสบผลสําเร็จ เชน ที่คณะมนุษย ที่ใหบุคลากรเขามาดูแล
จัดการทางดานพื้นที่ นี่ทําแลวดูดี ดูแลว work จัดการการจอดรถแลวยังจัดการกับปริมาณรถไดดวย แต
สุดทายก็ยังมีรถอยู กติกาก็ยังอยู แตก็ยังไมสอดคลองกับระบบท้ังหมดของ ม.ช. ซึ่งควรจะมีการจัดการทั้ง
ระบบ ซึ่งมหาวิทยาลัยควรที่จะเปนผูดําเนินการ อาจใหรองอธิการบดีเปนประธานตั้งคณะกรรมการขึ้นมา 
แลวดําเนินงานดวยความจริงจัง รูวาปญหาของการจราจรคืออะไร แลวจะวางแผนอยางไร แลวควรจะใหทุก
ฝายเขามามีสวนรวม ไมควรแบงแยก ไมวาตัวบุคคล หรือทางกลุมวิชาการ เปนเรื่องของการจัดการสังคม 
ใครก็ไดที่จะทําใหเกิดประโยชนสูงสุดในการแกปญหา 
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 ในการจราจร เรามีอยูแลว ไมวาจะเปน ระบบขนสง แตอาจจะเปนแบบที่ยังไมดีนัก ทําใหเปนปญหา
อยู หรือเราอาจเห็นทางแลว แตมันก็ยังมีผลกระทบทางสิ่งแวดลอมอยู หรือคนจะเขาใจปญหาจราจรตองทํา
ใหครอบคลุมทั้งรูปแบบและระบบ แลวใหความสําคัญกับปญหานั้น ชวยกันแกไข ซึ่งอาจจะทําไดสําเร็จ 
 

Interview 9: 
 ระบบบริหาร ม.ช. จุดเดนจุดดอย ปญหาการจราจรภายใน ม.ช. ในแงที่เปนปญหาภาพรวมทั้งป มี
ปญหา 2 แบบ คือ 

1. ปญหาที่ขึ้นอยูกับชวงเวลา เชน การเปดเทอมรับเด็กในแตละครั้ง เมื่อ 2 ปกอน ผูปกครองซื้อรถใหม
เพิ่ม ทําใหรถเพิ่มมากขึ้น ม.ช. ประชุมผูบริหารแตละคณะ ใหผูปกครองไมใหซื้อรถใหเด็ก จึงทําใหปนี้มีจํานวนรถ
นอยลง 

2. ปญหาทั้งป การจราจรแออัดตอนเปลี่ยนชวงเวลาเรียน กับอุบัติเหตุ มีการหมุนเวียนวิชาเรียน เชน ตอน 
9 โมงเชา 10 โมงเชา เปนตน กับคนภายนอกที่ใชเสนทางจากดานหนาไปดานหลัง 

การแกไขปญหา คือ การตรวจบัตรรถ เมื่อปที่แลวไดรับ negative impact มาก ทํา ใหรถเขามาไมสะดวก 
ในแงบวกมีนอย ดีในดานที่สามารถปองกันรถหายไดบาง 
 ระบบบริหารจริงๆขึ้นอยูกับกองสวัสดิการ รองอธิการสวัสดิการเปนผูดูแล บางครั้งตองตัดสินใจ ตอง
อาศัยที่ประชุมคณะบดี ระบบการบริหารรับผิดชอบโดยตรงและทําตามความคิดเห็นของคณะบดี 
 อาจารยสวนใหญใน ม.ช. ไมเขาใจระบบทั้งหมด คณะมนุษย คณะสังคม ขออนุญาตผานกรรมการใช
ที่ดิน อาจารยหรือแมแตคณะบดี ก็ลืม หรือไมรู สวนใหญผูบริหารทราบ คณะหนึ่งๆถาจะมีการปรับปรุง มี
หลักการวา การปรับปรุงอะไรก็ตาม ถาอยูในอาคารไมตองขออนุญาต สามารถที่จะจัดการไดเลย แต
นอกเหนือจากนั้นตองขออนุญาต 
 การตั้งหนวยงานจราจร การแกปญหาประจําวันและในระยะยาว ในระบบปจจุบัน มีการรับฟงความ
คิดเห็นภายใตกองสวัสดิการ มี ร.ป.ภ. มาตรวจ ซึ่งอาจารยทําไมได หรือไดก็ลําบาก ทําไดเพียงแคเสนอความคิด
เห็น และนําเสนอขึ้นไปใหดีกวานี้ ในระยะยาว ทําไดยาก ทั้งที่มีแนวทางวานาจะทําได ไมวาจะเปนเขตปลอด
เสียง การกีดกันไมใหรถเขากันมาแลว 7-8 ป มีการประชุม การสรางแนวคิดที่เกี่ยวพันกับการใชพื้นที่ 
งบประมาณไมครบ ทุกอยางคิด เพียงแตไมสามารถทําไดพรอมกัน ตาม พรบ. ของ ม.ช. ในการเก็บ
คาธรรมเนียม ซึ่งสามารถที่จะเปนไปไดเหมือนกัน เปนการลดความพึ่งพาจากรัฐ แตผลกระทบที่ไดจะตกอยูกับ
กลุมเปาหมาย ซึ่งเปนผูบริโภค ที่จะตองเสียคาใชจายแพงขึ้น จากการที่รัฐชวยนอยลง 
 ในการแกไขปญหาจราจร โดยสวนตัวแลว ตองสราง public transport ภายใน ม.ช. ใหดี ซึ่งถาจะใหรัฐ
รับภาระก็คงจะไมไหว งบประมาณก็คงจะไมพอ อาจดึงเอกชนใหเขามารวมลงทุน ตองมีความชัดเจน โปรงใส 
ในการบริหารการจัดการ มีการเปดรับฟงความคิดเห็นใหหลากหลาย ทําใหเกิดการยอมรับและการรับรู จะชวย
แกไขปญหาได 
 อีกทางคือ สงเสริมวินัยจราจร ที่อาจารย นักศึกษาไมคอยจะมี เพราะรูวาการควบคุม ทําไดไมเขมงวด 
เชน การล็อคกุญแจ ซึ่งยามจะไมกลาทํา เพราะอาจทําใหตัวเองลําบาก เพราะไมมีอํานาจอยางเต็มที่เหมือนกับ
ตํารวจ อีกทั้งยังมีระบบอาวุโส ที่ผูนอยมักจะเกรงใจผูใหญ เปนวัฒนธรรมที่เปนปญหา 
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 สวนการจอดรถตามตําแหนงนั้น ถาเปนอาคารใหมก็สามารถทําไดสะดวก ไมเกิดปญหา เพราะไดมี
การวางแผนงานเอาไวแตตน แตก็ตองทําความเขาใจกับบุคลากร ที่ทํางานนั้นกอน เพื่อที่จะไดไมเกิดปญหา
เกิดขึ้น 
 
Interview 10:  
ในฐานะผูบริหาร และเปนคณะกรรมการ ที่จริงมี master plan ที่จะมีการวางแผน แลวนํามาปฏิบัติในหมูของ
ผูบริหาร แตมันไมออกมาเปนวงกวาง มีขอจํากัด ทีแรกเชื่อวาเปนการประชาสัมพันธ ก็ไดนําจากรูปแบบมาใช 
ไมวา …. หนังสือพิมพ ใหสัมภาษณหนังสือที่สนใจ แตก็ไมไดผล ทั้งที่ใหขาวเปนระยะๆ จริงๆอาจเปนเพราะ
ความที่คนไทยยังไมเขาใจ ที่วาใครเปนคนทํา คนนั้นก็ตองจาย ที่ทําได คือการปลูกฝงมาตั้งแตเด็ก ไมใชเฉพาะ
แคเร่ืองการจราจร ยังเกี่ยวพันไปยังเรื่องอื่นๆ ซึ่งตองอาศัยจิตสํานึกที่มีอยู ยกตัวอยางเชน ขยะ ที่ทุกคนพยายาม
ผลักขยะไปในพื้นที่อื่น เพื่อใหพื้นที่ของตัวเองสะอาด โดยไมดูวาพื้นที่นั้นจะสกปรกหรือไม ซึ่งทําไมถูก ถาคุณมี
ขยะ ก็ตองกําจัดในบานของตัวเอง จะทําอยางไรใหคนอื่นเขาใจ 
 สวนในเรื่องของการเก็บคาธรรมเนียมที่วาจะจายใหวันละ 2-3 บาทนั้น เปนเพียงแคการกรอกใน
แบบสอบถามเทานั้น ซึ่งในการปฏิบัติจริงยังเปนอีกเรื่องหนึ่ง เพราะวาตอนนี้ยังไมเก็บเงิน แคขอใหปฏิบัติตาม
กฎใหถูกตอง ก็ยังทําไมได ยังมีการฝาฝนอยูอีก จุดหนึ่งที่ประชากรเขาใจ คือ ตองชวยกัน คือ ถารูวาผิดก็ไมควร
จะทํา แคนั้นก็เพียงพอแลว 
 คุณสุรพล เปนหัวหนาของยาม คุณสุภาพเปนผูชวย ซึ่งเขาตองทํา พอทําแลวยิ่งหนัก เพราะไมมีอะไร
รองรับเขาเลย ซึ่งตองระมัด หามบังคับ ถาใครบางคนหัวใส เอาเรื่อง เขาก็ลําบาก แลวการบังคับเราจะทําได
อยางไร การออก พรบ. ทําไมได เพราะวาเขาไมใหทํา ถาจะทําตองแก พรบ. ใหม ใหสอดคลองกับกฎหมาย
สูงสุด ซึ่งตองแกในสภาของประเทศ ซึ่งถาเจอกรณีใหญๆ ก็ตองใหตํารวจเพราะเขาเปนผูรักษากฎหมายตัวจริง 
ซึ่งมีนอยมาก 
 ที่ทําไดคือ รับฟงแลวนํามาปรับปรุง สวนในดานการตัดสินใจ ขึ้นอยูกับคณะกรรมการของมหาวิทยาลัย 
 ในการแกปญหาจราจร ไมใชวาทําไมได แตยังพยายามทําอยู วิธีการปฏิบัติเปนเรื่องๆ นาพอใจอยูใน
ระดับหนึ่ง เพียงแตบางเรื่องที่ตองอาศัยปจจัยอะไรหลายๆอยาง เชน ที่จอดรถ ถาจะจอดไมเปนที่ จะทําการ
อยางจริงจัง คือ อาจยกรถที่จอดไมเปนที่ไปเก็บไวที่หนึ่ง แลวใหเจาของไปรับคืน ซึ่งตอนนี้กําลังคิดที่จะนําระบบ
นี้มาใชดวย ซึ่งผูบริหารเองก็พยายามที่จะแกความพอใจของทุกคน ใหทุกคนมีความพอใจรวมกัน 
 เมื่อ ม.ช. จะออกนอกระบบ จะทําใหการดําเนินงานทําไดสะดวกยิ่งขึ้น อาจทําไดปตอป ไมใชคิดวันนี้ 
วางแผนไว แลวอีก 3 ปคอยมาดําเนินการ ซึ่งเรื่องบางเรื่องชาเกินไป โดยเฉพาะอยางยิ่งที่เกี่ยวกับคน เชน เรื่อง
การจราจร ที่ตามมาตรการแลวพยายามลดจํานวนยานพาหนะ แตทําไมตองสรางที่จอดรถเพิ่ม ก็เพราะขนาดลด
แลวที่จอดรถก็ยังไมพอ และจะไดลดจํานวนอุบัติเหตุ ที่เกิดจากการจอดไมเปนที่อีกดวย รวมทั้งมลพิษทางเสียง 
มลพิษทางอากาศ ที่ยังแกไมได ทําไดเพียงแคสงเสริมใหใชรถจักรยานซึ่งก็ยังไมประสบผลสําเร็จ 
 นักศึกษาถือวิธีการทางการเมืองมากเกินไป ทั้งการไดเปนนายกสโมสร ก็ไดมาจากวิธีการทางการเมือง 
ซึ่งทําใหเกิดการยึดถือมากเกินไป ทําใหเกิดปญหา การพูดไปเรื่อย ทําใหทําตัวไมสมกับเปนปญญาชน ในการ
มองวิสัยทัศน มีการปรับเปล่ียน นําการรวมความคิดของคนหลากหลาย ตองรวมกัน ทั้งนักศึกษา อาจารย และ
ผูบริหาร อยาเห็นวาไมเขากับความคิดตัวก็คัดคาน ดาวา ที่จริงควรเขามามีสวนรวมในการเพิ่มวิสัยทัศน 
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 ในการทําปายติดรถทําไมได เพราะวากําลังไมพอ ถือเปนขอดอยดวย เพราะขึ้นอยูกับการเมือง 
เกี่ยวกับการบริหาร หรือโครงสรางของ ม.ช. 
  
Interview 11: 
 ในระบบการบริหารของ  ม.ช. ในดานของจุดเดน  -  จุดดอย   เทาที่มองเห็น  เห็นจะมีแตจุดดอยที่เปน
จุดเดนที่สุด  มองการบริหารในแงที่วา  เปนการบริหารที่ไมดี  ก็เพราะวา 

1. ตัวบุคคลที่ถูกเลือกใหเขามาทําหนาที่  ถูกเลือกมาจากกลุมเดิมที่เคยครองอํานาจมากอน   เปน
เพียงการเพียงการสับเปลี่ยนกันเทานั้น  ทําใหเกิดความเสียหายเปรียบในการเปลี่ยนแปลง
ทางดานโครงสราง 

2. ประชากรสวนใหญของ  ม.ช.  ไมรูจักศักยภาพของคนที่ดํารงตําแหนงอยูในฐานะผูบริหาร 
ในการบริหารงาน  ผูบริหารมักออกคําส่ังใหบุคลากรที่อยูภายใน ม.ช. ตองปฏิบัติตาม  โดยไมออมตาม

ความคิดเห็นกอน  หรือการทําประชาพิจารณ  ไมวาจะเปนการเก็บคาเทอมมากขึ้น  การเก็บคาอะไรตอมิอะไร  
รวมทั้งคําส่ังอื่นๆ  เชน  การหามใหเด็กป 1   ที่อยูในหอพักของ ม.ช.  ใชรถจักรยายยนต  ทําใหเหลานักศึกษา
พยายามที่จะเรียกรองซึ่งสิทธิ  แตการเรียกรองและเสียงของนักศึกษายังดังไปไมถึงคณะผูบริหารสักทีหนึ่ง  ใน
การเปลี่ยนแปลงตาง ๆ  นักศึกษาควรที่จะไดรับผลประโยชนเปนอันดับแรก  เพราะวานักศึกษาเปนประชากรที่
อาศัยอยูใน ม.ช.  มากที่สุด  เมื่อเทียบกับประชากรกลุมอื่น ไมวาจะเปน คณะบริหาร  อาจารย  หรือบุคลากร
ตาง ๆ  

ในดานการจราจร  มีปญหาการจราจรมาก  ผูที่อยูอาศัยใน ม.ช.   มีวินัยที่แยมาก  และตามถนนที่มี
แยกสําคัญ ๆขาดซึ่งไฟแดงที่ควรจะมี  เพราะมีปริมาณรถมาก  สวนใหญจะเปนมอเตอร-ไซด   ใน ม.ช. ผูคนจะ
นิยมใชมอเตอรไซดกันมาก  อาจเนื่องมาจากการประยุกตใชที่ดินของ  ม.ช. มีการใชที่ดินเปลือง  ไมคุมคาในการ
ใชสอย  ทําใหผูใชไดรับประโยชนไมคุมคา  ขาดการวางแผน  การจัดการที่ดีมาตั้งแตตน  รวมไปถึงการขาดการ
เชื่อมโยงในการจัดการภายใน  ม.ช.  และภายนอก ม.ช.  ขาดการประสานงานที่มีประสิทธิภาพ 

ในการจัดโซน  การจอดรถในแตละบริเวณของ ม.ช.  เห็นดวยแตตองเปนไปอยางเทาเทียมกัน  ไมวาจะ
เปนอาจารย  หรือ  ผูบริหาร  นักศึกษา  ถาจะใหอาจารยจอดรถในที่ที่สะดวกมากกวา นักศึกษา  ก็ตองใหเหตุผล
และควรที่จะมีการพูดคุยปรับความเขาใจกันมากขึ้น  นักศึกษาอาจจะยอมรับได 

 
Interview 12: 
 เกี่ยวกับปญหาจราจร 
 ปญหาจราจรสวนใหญจะมาจากคานิยม  วัฒนธรรมของคนไทย   คือ  คนไทยรักสบาย  ดังนั้น วินัย  
จึงไมคอยจะเครงครัดเทาไหร  ปญหาใน  ม.ช.  ก็เชนกัน  วินัยของนักศึกษาหรือผูใชรถใชถนนใน ม.ช.  เองซึ่ง
ตองปรับปรุง  เปล่ียนแปลงโดยรีบดวน 
 และอีกปญหาหนึ่ง  ก็คือ  เกิดจาก  vison    ของฝายบริหารในการแกปญหาจราจร  วาเขามองปญหา
ในแงมุมไหน  ในดานไหน  และตัวผูออกกฎรณรงคเอง  ไมใหความสําคัญกับปญหาเทาที่ควร  เชน  ไมสนับสนุน
เต็มที่  ไมเปนตัวอยางที่ดีใหกับผูอื่นไดเห็น  นี่คือจุดบกพรองของการบริหารใน  มหาวิทยาลัยเชียงใหม  คือ  
ไมไดลงไปทําจัดการอยางจริงจัง   กฎ ก็คือออกมาแคนั้น  หรือทําออกมาอยางผักชีโรยหนา  ซึ่งแผนการ
แกปญหาจราจรตาง ๆ  ที่ออกมา  ไมไดถูกทําใหเปนรูปเปนรางใหเห็นอยางชัดเจนมากนัก  เพราะอํานาจอยูที่คน
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กลุมนอย  หรือคน ๆ เดียว  และที่สําคัญ  หนวยงานที่รับผิดชอนเกี่ยวกับปญหาจราจร  คนกลุมนี้  ไมใหความ
รวมมือกันหรือชวยกันแกไขปญหาอยางนี้  อยางจริงจัง  ซึ่งจริง ๆ  แลวถาหากทํากันอยางจริงจัง  ปญหาสามารถ
แกไขไดอยางแนนอน  ซึ่งตองดูใหดีวา ตรงจุดไหนคอืปญหา   และจะแกไขปญหาอยางไร  ตรงจุดไหน 
 และที่สําคัญ  คนดีที่มีความตั้งใจที่จะแกปญหาจราจรอยางจริงจัง  แตเขาไมสามารถทําตามที่ตั้งใจได
เพราะวาผูบริหาร  ไมใหการสนับสนุน  หรือ  ไมไดอยูในหนาที่ความรับผิดชอบ  ที่จะทําได  และงบประมาณไม
เพียงพอ  ไดรับมาไมเพียงพอ  เพราะเห็นวาไมใชปญหาที่สําคัญพอ 
 ปญหาคือ  คนที่รับผิดชอบ  ไมใชคนที่จะรักในดานนี้  หรือไมมีความตั้งใจในการแกปญหาอยางจริงจัง 

เกี่ยวกับรถราง  ควรมีการปรับปรุง  การใหบริการขนสงมวลชนใหกับนักศึกษา ที่ปจจุบันถูกหามไมให
ใชรถหรือเอารถมาใชใน ม.ช.  แตตองเพิ่มจํานวนรถราง  ที่มารองรับนักศึกษา  เพราะที่เปนอยูมันไมเพียงพอตอ
ความตองการของนักศึกษา  ซึ่งตองเพิ่มจํานวนรถใหเพียงพอ  จึงจะเปนที่พอใจของทั้งนักศึกษาและผูบริหาร 
 
Interview 13: 
 ในมหาวิทยาลัยเชียงใหม  ปญหาการจราจร  คือ  ที่จอดรถ  คือมีการจอดรถที่ไมเหมาะสม  ผูใชรถใน  
ม.ช.  ไมปฏิบัติตามกฎจราจร เชน  ขับรถเร็วเกินไป  หรือบริเวณหามจอด  ก็ไมสนใจ  ก็จอดไปตามความ
ตองการของตนเอง  นั่นคือ  วินัยจราจรไมดี  ซึ่งไมใชความผิดของมหาลัย  แตมหาลัยสามารถแกไขได  เพราะวา
ในประเทศไทย  การสอบเอาใบขับขี่นั้นมันงายเกินไป  ควรมีการจัดการอบรมการขับขี่จอดยานพาหนะ  และการ
สอบใบขับขี่ ควรมีความเขมงวดมากขึ้น 
 และการตรวจสอบตาง ๆ  ควรมีความเขมงวด  เพราะปกติวิสัยคน  แลวความเขมงวดก็จะสามารถ
เปล่ียนวินัยไปทีละนิด  กรณีที่มีการอบรม  ควรมีกฎ ใหจราจรหรือยานสามารถจับนักศึกษาหรือคนที่ขับรถผิด
กฎจราจรไดและคนที่ถูกจับ  ตองเขามารับการอบรม  สอบใหผาน  ไมงั้นไมใหใบขับขี่  แตตองรวมมือกับตํารวจ
ดวย 
 จุดเดนจุดดอยในการบริหารนั้น  การบริหารนั้น    จุดเดนคือ มีบุคลากรที่มํางานตรงนี้  คือ  รปภ. ที่
สามารถทํางานตรงจุดนี้ได  เชน  เขต   Silent  Zone  ก็สามารถ ปฏิบัติใหเกิดไดแตจุดออนที่ผูบริหารไมเคย
คํานึง  หรือ  อุปกรณ  คนมีแตไมเคยใชใหเกิดประโยชน 
 นโยบายที่ให น.ศ.  ที่พักในหอพัก  หามใชรถ  เปนนโยบายที่ดี  แตไมมีทีมงานที่ปฏิบัติอยางจริงจัง  คือ
ไมมีการตรวจสอบวามีใครฝาฝนกฎบาง  ซึ่งถาตรวจสอบกันจริงจัง  ก็จะสามารถลดปญหารถไดจริง ๆ 
 ปญหามลภาวะ  ก็มีเกิดขึ้นมากเปนบางจุด  เชน  4  แยกสนามวอลเลยบอล  คณะสังคมศาสตร  คณะ
มนุษย  และหอสมุด   มลภาวะทางเสียงและควัน   
 สวนเรื่องรถราง  ตั๋วเดือนนั้นเปนนโยบายที่ดีมาก  เพราะใหความสะดวกแกนักศึกษา  และประหยัด
มากดวย  แต ม.ช.จะขาดทุนหรือเปลานั้น  ตองดูอีกที 
 และการจัดตั้งกลุมหรือหนวยงานที่ใหทุกกลุมมาปรึกษา  และแนะนํานโยบายใหมดวยรี้ความจริงแลว 
มีคณะกรรมการจราจรก็เพียงพอแลว  แตก็คือคณะที่ทํา  กลัวที่จะตองทํา  ก็เลยไมคอยมากระทํา  ถาเขากลา
กระทํา  งานเดินก็ไมจําเปนตองมีกลุมอื่นอีกตอไป  ปญหาจริง ๆ คือ  ผูอํานวยการกองกิจการตองมีความคิดเห็น
ใหม ๆ  ให  แตเขาไปมองจุดเล็ก ๆ  ซึ่งไมใชปญหาในเรื่องจราจร  อยูที่วากลาทําหรือไมทํา 
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Interview 14: 
เทาที่มองเหน็ มช.ยังไมไดทําอะไรเปนรูปธรรมเทาที่ควร อยากจะเห็นพื้นที่การจอดรถ ก็ไมเหน็ 
มช. จะจัดการอะไรใหมากมายนัก 
 การแกปญหาจราจร เปนแบบผักชีโรยหนา คือ แกปญหาเฉพาะจุดโดยไมมององครวม
ทั้งหมด มช. ยังไมมีความพยายามจริงๆ ในการแกไขปญหา คลายเปนแคนโยบายของมหาลยั
เทานั้น 
 ซึ่งสวนใหญแลวจากความคิดเห็นของอาจารยทานอืน่ ทุกคนมีความเห็นดวยกับนกัศึกษา
วา มช. ควรมกีารจัดสรรการใชที่นัน้เสียใหม และกลุมที่ควรจะแกไขปญหา ก็คือกลุมผูบริหาร และ
มาตราการที่ชอบ คือ การลดจํานวนรถที่ใชของนักศึกษา เพราะนักศกึษาใน มช. พักอยูในมหาลัย 
ไมจําเปนอะไรมากมายในการใชรถ 
 จริงๆ แลว อยากใหมีการจดับริการสื่อสารมวลชนที่มีประสิทธิภาพมากกวานี ้ เพื่อรองรับ
ผูใชรถ และลดจํานวนการใชรถได แตคงมีปญหาเกี่ยวกับงบประมาณมหาวิทยาลยัดวย 
 และปญหาที่สําคัญใน มช. เกี่ยวกบัการ กค็ือ การขับข่ีรถอยางไมมีประสิทธิภาพไมเคารพ
กฎจราจร ก็คือ การขาดความมีระเบยีบวนิัยของตัวผูใชรถใชถนน ซึ่งก็คือปญหาใหญที่ทาง มช. 
จะมีมาตราการในการเสริมสรางระเบียบวนิัยใหกับนกัศกึษาอยางไร 
 สําหรับปญหาดานอื่นๆ เกี่ยวกับจราจร เนื่องจากปจจุบันนี้ จํานวนรถใน มช. มีจํานวนเพิ่มมากขึ้น ทํา
ใหปญหาเกี่ยวกับเสียงดังของเครื่องยนตดังรบกวนการเรียนการสอนและครูอาจารย เห็นดวยที่จะมีเขต silent 
zone ใน มช. เพราะจะทําใหนักศึกษามีสมาธิในการเรียนมากขึ้น แตปญหาที่สําคัญคือ การลดจํานวนรถที่มีมาก
เกินไปใน มช. ใหนอยลง และตองมีมาตรการรองรับ ผลจากการลดจํานวนรถของนักศึกษา คือ สรางระบบการ
คมนาคมขนสงมวลชนที่มีประสิทธิภาพที่เปนที่พอใจของทั้งฝายนักศึกษาและคณะผูบริหารดวย เพราะวาที่
ผานๆ มา ยังเปนการแกปญหาที่ไมตรงจุดและเปนที่พอใจของนกัศึกษามากนัก  
 
Interview 15: 

จุดดอยของการบริหาร  ม.ช.  เกี่ยวกับระบบยังไมสมบรูณ เชน บริการสาธารณ  เพิ่งจะเริ่มจริงๆ เมื่อป
นี้ ซึ่งถาเปรียบกับมหาวิทยาลัยอื่นแลว ถือวาชามาก เชน ม.เกษตรศาสตร ที่มีรถเดินทางใน ม.  2  บาท  ซึ่งมีมา
ตั้งนาน ซึ่ง  ม.ช. แลวควรจะมีรถ ที่ใหบริการ ที่สามารถ ลดปริมาณรถไดจริงๆ 
 ผูบริหารควร  control  จํานวนรถยนต กับนักศึกษา เพราะรถยนตกับพื้นที่จอดถึง 2 เทา ของรถยนต  
ควรใหนักศึกษาที่ไมมีความจําเปนจะใชรถยนตมากนัก และการกําหนดขอบเขตบริเวณจอดรถก็ไมแนนอน  
ดังนั้นจึงมีการนํารถยนตของนักศึกษามาจอดในพื้นที่ ที่จอดรถของอาจารยจํานวนมาก อาจเปนเพราะ ความ
สะดวกในการจอดรถมากกวา ที่ทําใหมีพฤติกรรมนี้เกิดขึ้นมา 
 สวนมาตราการที่จํากําหนดการใชรถ มีทั้งทางตรงและทางออม   ทางตรงคือ สถานที่จอดรถมีนิดเดียว  
ก็เปนการกําหนดจํานวนที่จอดรถแลว อยางเชน จุฬาฯ  จะกําหนดที่จอด และมีกฎ ใหจราจรมาคุม  จุฬาฯ  ให
เขาไปในมหาวิทยาลัยได  แลวแตวา มีความสามารถจอดไหม  ถามีปายสติกเกอรก็สามารถจอดได ถาไมมี  
sticker  ก็ไมมีสิทธิจอด    
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 สําหรับทางเดินก็ไมจัดใหทาง  ม.ช.  แตเปนทางเดินที่อาจไมไดใชประโยชนมากนัก ซึ่งการเชื่อมโยงยัง
ไมคอยดี เทาที่ควร ซึ่งปญหาการมองของคณะผูบริหารของคณะผูบริหาร ยังไมมองครอบคลุม เปนการมองเปน
สวนๆ มากกวา ดังนั้น การแกไขจึงไมไดผลเทาที่ควร สําหรับ แตละคณะก็ตองดูวา แตละคณะมีนโยบายของ
คณะอยางไร ในการจัดการ 
 การจัดแผนผังการเรียนใหมีการเคลื่อนยายไปเรียนของคณะนักศึกษานอยลง นาจะไดผลดีกวา อาจให
อาจารยไปสอนตามคณะเอง ใหเด็กแตละคณะสวนใหญเรียนในคณะ ใหมีการยายนอยที่สุด และถาใหมี  silent  
zone  สวนใหญ แตละคณะก็นาจะมีปญหาอยูเกือบทุกคณะ แตละคณะใหมีการยายนอยลง แตเปนเพราะเรา
ชินกับเสียง เราเลยไมคอยรูสึกเทาไหร 
 คําแนะนําสําหรับการใชรถ การที่จะใชวิธีเดินหรือปนจักรยาน นาจะทําไมคอยได เพราะมีขอจํากัด
หลายอยาง  เชน อาจารยที่เปนสายอนุรักษ บอกใหใชวิธีเดิน  ปนจักรยาน  แตก็ไมเห็นวาเขาจะปฏิบัติไดจริงสัก
คนเดียว ถาจะใหจริงๆ  แลวควรจัดใหมีระบบ ขนสงมวลชน ใหมีประสิทธิภาพ เพื่อมองรับคน  และสงเสริมการ
เดินใหมากขึ้น 
 และตองแกวินัยใหดีขึ้น อาจจะมีมาตราการตางๆขึ้นมา  เชน การลอครถ ในพื้นที่หามจอด ปญหาก็คือ
วินัยของคนที่ตองสราง 
 
Interview 16: 
 จุดเดน จุดดอยเกี่ยวกับการบริหาร สําหรับขอดี คือมีการบริหารทีไ่มมีการตัดสินใจคน
เดียวมากนะ เพราะมีการประชุมหารือกัน มีการจัดตั้งคณะกรรมการจราจรขึ้นมา มีการรับฟง
ความคิดเหน็ แตสําหรับจุดดอยคือ ในทางปฏิบัติแลว ไมคอยไดปฏิบัติกันอยางจริงจงัมากนกั 
นโยบายเลยไมคอยเดิน 
 สําหรับปญหางบประมาณ การจัดตั้ง หนวยงานจราจร นาจะมาจากเงนิรายไดของมหา
ลัยมากกวาเงนิงบประมาณแผนดิน สําหรับใหเปนหนวยงานอิสระ อาจจะเปนผลดี เพราะมี
ผูรับผิดชอบโดยตรง แตคอนขางยุงยากในการหาคนพารับผิดขอบงานตรงจุดนี ้ และการจัดสรร
งบประมาณ มันมีอยูหลายสวนถาสมมุติมหาลัยเสนอตอรัฐบาล ถารัฐบาลเห็นดวย ก็มีมี
งบประมาณ ถารัฐบาลไมเหน็ดวยทางมหาลัยก็ตองหางบจากที่อ่ืน   
 และกรรมการจราจรจะเปนบรรดาอาจารยจากคณะตางๆ และปญหาที่สําคัญคือ เมื่อมี
การประชุมอาจารยหนวยงานจราจร อาจารยมักจะไมมากัน เพราะเห็นวางานอื่นสําคัญกวาหรอื
ติดธุระอื่นที่คดิวาสําคัญกวา จงึเปนปญหาเกีย่วกับนโยบายไมเดนิ เพราะอาจารยไมมีความ
ตระหนักในเรือ่งนี้ดี จึงเปนปญหาสําหรับ ผูบริหารในการเลือกคนเขามาทํางานอยูตรงจุดนี้วามี
หลักเกณฑในการคัดเลือกยงัไง และมหาวิทยาลัยอาจจไุมไดแสดงออกถึงการสนบัสนุนเต็มที่ ให
ความสาํคัญกบังานี้ ดงันัน้ บรรดาอาจารยเหลานัน้จึงไมเหน็หรือตระหนกัดีพอ 
  สําหรับหอสมุดที่กําลังสรางตึกใหม ก็มีการสรางที่จอดรถรองรับ คือใตถุนตึกและถาหากตองสรางที่
จอดรถเพิ่ม ก็ติดตอกองสวัสดิการ และแบบตึก พอสมุดเปนผูออกแบบแลวขึ้นกองสวัสดิการวาวางฝาเหมาะสม
หรือไม 
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 เกี่ยวกับปญหาจราจร ใน ม.ช. นั้นมีอยูแนนอน ซึ่งตองติดตอขอมูลกับกองสวัสดิการหรือสภาอาจารย 
สวนใหญโครงการตางๆ ที่เสนอนั้น เมื่อนํามาปฏิบัติอาจปฏิบัติไดไมเต็มที่หรือนํามาไมปฏิบัติอยางจริงจัง ซึ่งทั้ง
อาจารยและนักศึกษาควรตระหนักและรวมกับปฏิบัติตามวินัยอยางจริงจัง ซึ่งถาใหควบคุมเปนการทํางานที่
คอนขางยากตองสรางวินัยใหเกิดขึ้น ในหมูอาจารยและนักศึกษา ควรมีบทลงโทษบาง มหาวิทยาลัยควรออก
กฎระเบียบลงโทษ เพื่อสรางความไมสะดวกแกผูกระทําผิด 
 สําหรับการตรวจรถ ยามเอกชนนาจะมีประสิทธิภาพมากกวายามมหาลัย เพราะเขาตองทํางานแขงกับ
การไดรับคําติชม จากมหาวิทยาลัย ดังนั้นความจริงจังกับงานจึงมีมากกวา 
 ปญหาที่สําคัญที่สุดสําหรับการจราจรคือ คนไมมีวินัยจราจร ไมมีวินัยในตนเอง ชอบฝาฝนกฎเอา
ความสบายของตนเขาวามากวา เพราะเปนวัฒนธรรม ความมักงายของคน ซึ่งคอนขางมีเยอะมาก  
 สําหรับนโยบายสรางทางเดินเทาแลวมีหลังคากันแดดกันฝนได จะมีประโยชนทําใหคนใชกันมากขึ้น 
แตดูเหมือนจะขัดกับธรรมชาติ ขัดน้ํา เพราะมันบดบังความสวยงามทางธรรมชาติ แตไมใหรถมาจอดหรือมายุง
ดวยเห็นดวยอยางยิ่งควรกาํหนดจุด silent zone เปนอยางยิ่งและกําหนดจุดใหรถจอดตามสถานที่ใชงานทํางาน
ของแตละสถานที่ 
 
Interview 17: 
 ปญหาจราจรมีจํานวนรถเยอะมาก เชน ชวงเปลี่ยนเวลาเรียน เชน 8 โมงเชา มีทั้งรถยนต มอเตอร ซึ่ง
สวนใหญจะเปนของนักศึกษาทั้งนั้น 
 และสําหรับนโยบายที่ทางมหาลัยหามไมใหนักศึกษาป 1 ใชรถ มองได 2 ดานคือ ผูบริหารตองการ
แกไขปญหา อยากจัดการปญหาตางๆ ใหมีประสิทธิภาพ บรรเทาปญหาการจราจร แตถามองโดยตัวนักศึกษา
แลว นักศึกษาจําเปนตองใชรถ ถามหาลัยไมสามารถจัดการระบบขนสงมวลชนเพื่อที่จะรองรับ นักศึกษาใน
หอพักบริเวณมหาลัยทั้งหมดได ก็ไมนาที่จะใหมีกฎระเบียบนี้ออกมา ซึ่งนโยบายนี้เปนการแกปญหาที่ปลายเหตุ 
เปนการแกไขยังไมถูกจุด ถาจะใหแกปญหาที่ตนเหตุจริงๆ ทางมหาลัยตองจักใหมีระบบการขนสงมวลชนที่มี
ประสิทธิภาพจริงๆ มารองรับนักศึกษา และตองรณรงคใหนักศึกษาตระหนักในทางสิ่งแวดลอม และปลูก
จิตสํานึกที่ดีในการแกไขปญหารวมกัน นาจะดีกวาการแกไขปญหาเฉพาะหนาที่ไมถูกจุดเทาที่ควร อาจจะขอ
ความเห็นจากนักศึกษาวากฎระเบียบที่มหาลัยออกมา บรรดานักศึกษามีความคิดเห็นอยางไรบางกับกฎเหลานี้ 
และเสนอความคิดเห็นวาอยากใหมาลัยออกกฎมาในทางทิศใด เสนอรายชื่อนําสูมหาวิทยาลัยและนําเขาสูสภา
นักศึกษาทั้ง  16  คณะ 
 การแกไขปญหาที่ตนเหตุ คําแนะนําคือ อยากใหมีขนสงมวลชนที่ดีเพื่อรองรับนักศึกษา เพราะรถแดงที่
มีไมเพียงพอสําหรับจํานวนนักศึกษาและรถรางที่มหาวิทยาลัยจัดให จะเปนทั้งเอกชน ดังนั้นคิดวาอัตราคา
โดยสารรถรางแลว มันยังคงแพงสําหรับนักศึกษาผูใช ซึ่งปญหาอาจมาจากความไมพรอมและความหวาดกลัววา
คาโดยสารที่เก็บจะไมคุมหรือขาดทุน ซึ่งยังลังเลวาจะเก็บเปนเทอมจะดีกวาเก็บเปนรายวันดี เพราะถาดูแลวการ
เก็บเปนเทอมจะถูกกวามาก ดังนั้นมหาลัยควรมีมาตรการอื่นๆ ที่จะแกไขปญหา ณ จุดนี้ใหได   
   
Interview 18: 
 เนื่องจากมหาวิทยาลัยเชียงใหม ตั้งอยูบนเนินเขาและมีภูเขากั้นบางสวน ทําใหการหมุนเวียนและการ
ถายเทของอากาศมีคอนขางจํากัดซึ่งเปนปจจัยทางธรรมชาติ โดยจะมีลมพัดเฉพาะในเวลาเชาเทานั้น ซึ่งในเวลา
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กลางวันลมจะนิ่งประกอบกับพื้นที่ที่เปนเนินเขาสูงต่ําทําใหการระบายมลพิษที่เกิดขึ้นในมหาวิทยาลัยเปนปญหา
หนักยิ่งขึ้น 
 การจราจรและการคมนาคมภายในมหาวิทยาลัย เนื่องจากสภาพพื้นที่ที่เปนเนินเขาของมหาวิทยาลัย
เอง ทําใหการขับขี่ยวดยานพาหนะตองมีการแรงเครื่องยนตเกือบตลอดเวลา ซึ่งก็หมายถึงการปลดปลอยมลพิษ
ออกมาตลอดเวลาเชนกัน ซึ่งเครื่องมือที่ทําใหเกิดมลพิษไดแก 

1. รถจักรยานยนต 2 จังหวะ ปลอยสารไฮโดรคารบอนสูง 
2. รถยนตสองแถว จะปลอยสารซัลเฟอรไดออกไซต 
3. รถยนต จะปลอยสาร nox 
4. รถจักรยานยนต  4 จังหวะ จะปลอยควันขาว 

จากสาเหตุทั้งหมด จะเห็นวา รถจักรยานยนต  สรางปญหาดานมลพิษมากที่สุด เนื่องจากนักศึกษา
สวนมากไดใชเปนพาหนะในการเดินทางเพื่อยายหองเรียนที่อยูตางคณะกันและอยูไกล  ซึ่งตัวนักศึกษาเองก็ถูก
จํากัดในเรื่องการเวลาชวงเปลี่ยนคาบเรียน และจักรยานยนตเปนพาหนะที่สะดวกที่สุด 

จากสาเหตุดังกลาว ทางมหาวิทยาลัยยังไมไดรณรงคสรางความเขาใจใหกับผูขับขี่ ในเรื่องของสาเหตุ 
และไมมีแผนในการแกไขปญหาทั้งในดานการจํากัดจํานวน ประเภทและขนาดของยานพาหนะ  

การแกไขปญหาดังกลาวนาจะมีการปรับโครงสรางการเรียนการสอน โดยเฉพาะการลดปญหาการ
เดินทางของนักศึกษาในชวงเวลาดังกลาว   โดยการใชระบบทีวีวงจรปด และอินเตอรเนต ตามหองเรียนทุกคณะ   
และทางอาจารยผูสอนก็จัดผูชวยสอนประจําหองเรียนตามวิชาที่สอน ซึ่งจะชวยลดปญหาดานมลพิษ ทรัพยสิน 
และเงิน ที่ตองสูญเสียไปกับการเดินทาง และถาจะใหอาจารยผูสอนยายมาสอน จะตองแกที่โครงสรางและการ
จัดการ ซึ่งจะยุงยากกวาวิธีการดังกลาว สวนรถรางเปนการแกปญหาเกา ๆ ซึ่งก็ยังไมสมารถแกปญหาได
ประกอบกับราคาคาโดยสารแพงรตลอดจนใชเวลาในการเดินทางนาน และอาจจะเปนสาเหตุใหนักศึกษาเขา
เรียนไมทันดวย 

เกี่ยวกับการตัดสินใจของมหาวิทยาลัยเชียงใหมกับพระราชบัญญัติโครงสราง เพื่อบรรเทาปญหา
การจราจร เปนการมองที่การบริการและเปนเพียงเครื่องมือของสังคมไมไดแกไขปญหาดานสิ่งแวดลอมอยาง
จริงจัง เนื่องจากนักวิชาการ ก็ใชเครื่องมือตามหลักวิชาการเพื่อเสนอแนวทาง แตสังคมไทยยังไมเขมแข็งพอที่จะ
สามรถคิดเองไดเหมือนสังคมตะวันตก แตพรอมที่จะยอมรับและปฏิบัติตามมากกวา 

สวนการเปล่ียนแปลงไปสู Trible P คอนขางที่จะลําบากเนื่องผูมีอํานาจจะพยายามเอาเปรียบอยูเสมอ 
ตางคนตางฉวยโอกาสไมยอมลงทุน เนื่องจากชุมชนหรือประชาชนไมไดเปนผูควบคุม แตอํานาจควบคุมทั้งหมด
มาจากรัฐบาล แตแนวทางแกไขในเบื้องตน คือตองทํากฎหมายใหเขมแข็งกอน แลวคอยเสนอทางเลือกใหมที่ดี
เพื่อแลกเปลี่ยนกับการเปลี่ยนแปลง เชน  สรางความสะดวกสบายในพื้นที่  เปนตน 

สุดทายก็ยังขอยืนยันวาการแกไขปญหาสงแวดลอมในมหาวิทยาลัยเชียงใหมใหไดผล ตองปรับ
โครงสรางการเรียนการสอนของมหาวิทยาลัย ใหความรู และสรางสามัญสํานึกเพื่อใหทุกคนนําไปปฏิบัติอยาง
ถูกตอง 
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A5. Excerpts of preliminary paper 1, “Proposal for a Land-Use Plan 
and Concept for One of the Study Centers of Chiang Mai University 
Campus”. 
 
A5.1 Opinion of target groups concerning traffic at the study site 
 
The questionnaire was conducted between the 1st of September 1999 and the 1st 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 

7. Teachers  7 % 
8. Administration 0.5 % 
9. BA students  71 % 
10. MA students 20 % 
11. University personnel 1 % 
12. Personnel from the private sector 1 % 

- Regarding personal transportation to and from university campus, the following 
percent distribution was found: 

1. 23 % commute by car 
2. 50 % commute by motorbike 
3. 4 % commute by bicycle 
4. 17 % share transportation to commute and 59 % 

of this group do not own a vehicle for 
transportation. 

5. 8% commute by red bus 
- Regarding traffic problems, the following percentage was found on a 4-level scale: 

1. 45 % thought the university is experiencing 
many traffic problems. 

2. 50 % thought the problems were on an 
intermediate level. 

3. 5% thought there were few problems concerning 
traffic at university. 
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- 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 
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: 
 
1. What do you think about the number of vehicles at the university premises? Are there 
A. not enough 
B. few 
C. sufficient 
D. many 
E. too many 
vehicles at the premises. 
 
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% 
too 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 
c. It is 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 
hours 

160 83% 

It is a serious obstacle 20 10% 
sum 193 98% 
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4. During your movement around campus, what type of transportation do you normally use? 
(more than one answer possible) 

a. By foot 
b. By bicycle 
c. By motorbike 
d. By car 
e. By public transport 
 
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 194) 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 
c. The issues of choice and transportation are not related to each 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 
transportation are not related 
to each other 

49 25% 

sum 191 98% 
 
 
6. Are you satisfied with the general conditions for your personal transportation at the 

campus? 
a. I am satisfied 
b. I am 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: 
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Answer Number of answers Percent of all answers 
No, that is not necessary 14 7% 
Yes, that is needed 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 
c. 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-
time hours 

43 22% 

Appropriate only during 
night-time hours 

3 2% 

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? 

a. Yes 
b. 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. 
 
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 
condition that the fees 
generated… 

80 41% 

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% 
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sum 194 100% 
 
 
11. Do you think that the traffic problems at university are due to a lack of strong and strict 

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. I agree 
b. I agree strongly 
c. I do not agree 
 
The answers were given as follows: 
Answer Number of answers Percent of all answers 
Yes 99 51% 
I agree strongly 36 19% 
I 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: 
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Answer Number of answers Percent of all answers 
Yes, it is appropriate 54 28% 
No, it is not appropriate 138 71% 
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 enough 
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 
roads 

16 8% 

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 needed 
c. It is 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 
made to allow skating 

37 19% 

Skating as a mode of 
transportation is not needed 

92 47% 

It is not necessary, but it 
would be a good thing to 
have 

64 33% 

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. Meeting points and salas 
a. sufficient 
b. not sufficient 
17.c. Public parks and resting areas close to buildings 
a. sufficient 
b. not sufficient 
17.d. Pedestrian walkways along roads 
a. sufficient 
b. not sufficient 
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17.e. Roofed over walkways that offer weather protection 
a. sufficient 
b. not sufficient 
 
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 77% 
sum 192 100% 
 
The answers were given as follows: 
Answer Number of answers Percent of all answers 
17.b.  Meeting points 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 
c. too many 
 
The answers were given as follows:  
Answer Number of answers Percent of all answers 
Enough 36 19% 
Not enough 144 74% 
Too many  14 7% 
Sum 194 100% 
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19. What do you think should happen in order to solve the traffic problem, build more 

parking lots or restrict the number of vehicles at the campus? 
a. build more parking lots 
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 
vehicles 

108 56% 

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? 
a. Yes, they favor transportation by car 
b. No, I do not think so 
 
The answers were given as follows: 
Answer Number of answers Percent of all answers 
Yes, they favor 
transportation by car 

55 28% 

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 41 21% 
not sufficient 146 75% 
there are already too many 4 2% 
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bike lanes 
sum 191 99% 
 
 
23. Dou you think that the bike lanes at campus are convenient? 
a. convenient 
b. not convenient 
c. not convenient, but usable 
 
The answers were given as follows: 
Answer Number of answers Percent of all answers 
convenient 20 10% 
not convenient 144 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. 
c. 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 
people to use motorized 
vehicles for transportation 

119 61% 

The roads are narrow and in 
bad condition 

96 49% 

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

92 47% 

The increasing amount of 
vehicles at campus 

123 63% 

The network of streets is not 
good 

79 41% 

Construction activities 
currently under way 

54 28% 

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

possible) 
a. Roads are narrow 
b. Roads are in bad condition 
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c. There are too many bends 
d. There are many intersections 
e. The roads lack traffic lights 
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 98 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 
signs 

86 44% 

 
 
26. How would you characterize the conditions of the parking lots at campus?  
a. very good 
b. good 
c. usable 
d. not good 
e. unusable 
 
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? 
a. very little 
b. little 
c. medium 
d. a lot 
e. too much 
 
The answers were given as follows: 
Answer Number of answers Percent of all answers 
very little 1 1% 
Little 15 8% 
Medium 121 62% 
A lot 47 24% 
Too much 8 4% 
sum 193 99% 
 
 
28. Do you think the campus should offer a zone protected from noise pollution? 
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a. Yes 
b. Not necessary 
c. Yes, if the public infrastructure is ready to support one 
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 
infrastructure is ready to 
support one 

80 41% 

sum 194 100% 
 
 
29. How would you characterize air pollution due to motorized traffic at the campus? 
a. very little 
b. little 
c. medium 
d. a lot 
e. too much 
 
The answers were given as follows: 
Answer Number of answers Percent of all answers 
very little 5 3% 
little 55 28% 
medium 108 56% 
a lot 22 11% 
too much 3 2% 
sum 193 100% 
 
 
30. Do you think the campus should offer a zone protected from air pollution 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. all 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% 
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vehicles 84 43% 
all equally 58 30% 
 
 
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)129 
 
32.a Due to the number of vehicles, 
a. Campus is degrading 
b. Campus is not degrading 
c. It is degrading, but only during certain hours 
d. It is 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 
during certain hours 

66 34% 

It is degrading, but only at 
certain spots 

27 14% 

 
 
32.b Due to noise pollution, 
a.    Campus is degrading 
b.    Campus is not degrading 
c. It is degrading, but only during certain hours 
d. It is 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 
during certain hours 

71 37% 

It is degrading, but only at 
certain spots 

17 9% 

 
 

32.c Due to air pollution, 
a.  Campus is degrading 
b.   Campus is not degrading 
c. It is degrading, but only during certain hours 
d. It is 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 
during certain hours 

47 24% 

                                                           
129 A detailed list of the areas and times of when and where pollution occurs as indicated by the participants of the questionnaire 
is given in the attachments. 
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It is degrading, but only at 
certain spots 

28 14% 

 
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. 

 
1. เมื่อพูดถึงจํานวนรถใน ม.ช. แลว  นับไดวามีจํานวนมาก ทั้งรถยนตและรถจักยานยนต  โดยเฉพาะรถยนต

จะเห็นไดที่จอดเกลื่อนไปหมด  สวนรถจักรยานยนตจะเยอะในตอนที่เปล่ียนคาบ  ลําบาก  เวลาเย็น ๆ 
มักจะขับรถเร็ว  แซงซายขวา  อาจเกิดอุบัติเหตุไดงาย  โดยเฉพาะบริเวณแยกตาง ๆ อีกอยาง สภาพถนน
แคบมาก  รถยนตวิ่นครอมเลน  รถจักรยานยนตก็ซิกแซกซายขวาร่ําไป 

2. รถตดิแคชวงเปลี่ยน ชม. เรียน 
3. รถติดชวงเวลาเรงดวน  อากาศเสียจากควันรถ 
4. ในเวลาเปลี่ยนชั่วโมงเรียน  จะมีการจราจรคับคั่งและในเวลาปกติปญหาจะนอย 
5. ติดเปนบางชวงเวลา  และก็ติดไมนานมาก 
6. เพราะถาไมใชชั่วโมงเรงดวน  (ระหวางชั่วโมงเรียน)  การใชรถใชถนนก็คลองตัวดี 
7. มีรถเยอะก็จริงแตไมถึงกับทําใหการจราจรติดขัดมาก 
8. รถติดบางในชวงเวลาเปลี่ยนตึกเรียน  หรือเวลามีงานใน ม.ช. รถไมไดติดบอย ๆ หรือ ติดตลอดทั้งวัน 
9. จะสังเกตไดวาการจราจรจะติดขัดมาก ๆ เฉพาะชวงชั่วโมงเรงดวนหรือชวงเปลี่ยนคาบเรียน ไมใช

ตลอดเวลา 
10. ในชั่วโมงเปลี่ยนหองเรียนมีการจราจรติดขัดมาก 
11. เพราะเวลาเปลี่ยนคาบเรียนหรือมีกิจกรรมรถจะติดมาก และอากาศใน ม.ช. ก็แออัด  รถจักรยานยนตและ

รถยนตจอดตามถนนหรือหนาอาคารเต็มไปหมด 
12. เพราะติดกันเปนแคบางเวลา  &  บางสถานที่เทานั้น  และยังเปนแคชวงเวลาสั้น ๆ 
13. หากเปนเวลาปกติรถใน ม.ช.  ก็วิ่งแบบปกติ จะมีปญหาก็เฉพาะชั่วโมงเปลี่ยนคาบเรียน 
14. รถมาก  ไมมีมาตรการที่ดีพอ 
15. ถึงแมปญหาจราจรจะมีใหพบเห็นอยูบาง  เชน รถติด  เสียงดัง  ฝุนควัน  แตนักศึกษา ม.ช. สวนใหญก็ยังไม

คิดวาเปนความเดือดรอนจนถึงกับทนไมได  จะเห็นไดวาไมมีนักศึกษาออกมาเรียกรองใหมีการแกไขในเรื่อง
นี้แตอยางใด  นั่นอาจจะเปนความดูดายของพวกนักศึกษาเอง แตคิดวาถาจะพูดวาตอนนี้ถึงจุดวิกฤติแลว ก็
คงจะเกินจริงไปบาง 

16. เนื่องจากรถติดมากเวลาเปลี่ยนคาบเรียน 
17. มีจํานวนรถมาก  และความไมเปนระเบียบ  ไมมีมารยาทในการขับขี่รถ  ของ น.ศ. เอง 
18. เนื่องจากมีปริมาณของยานพาหนะเพิ่มมากขึ้นเรื่อย ๆ และการปฏิบัติตามกฎจราจรหยอนเกินไป 
19. เพราะไมเคยไดนึกถึงจริง ๆ ไมเคยขับรถเองเลยไมทราบ ไมกลาที่จะตอบสงเดช 



 190

20. ความจริงแลวถาเทียบกับปญหาจราจรขางนอก  (ในเมือง) ปญหาอาจจะดูนอยกวา แตเนื่องจากถนนใน 
ม.ช. มีลักษณะที่ไมเหมาะกับการใชรถในปริมาณมาก ๆ 

21. ก็ยังพอขับขี่ได  แตตอไปไมแน 
22. เพราะการจราจรของ มอ ยังไมอยูถึงขั้นวิกฤต 
23. ยังสามารถจัดการแกไขได 
24. รถมีมากเกินถนนที่จะรองรับ,    การขับขี่ยวดยานยังขาดระเบียบวินัย 
25. 1)  เครื่องหมายจราจรยังไมเปนแบบสากล  2)  บุคลากรยังไมใชกฎจราจร   3)  ยังไมมีการจัดการบริเวณที่

แทจริง 
26. เพราะไมมีการจัดระบบจราจรที่ดี หากจัดระบบดี ๆ แลวก็จะลดปญหาลงไดมาก 
27. ยังพอเยียวยา  แตตองมีการจักระบบที่ดีมารองรับ 
28. ปญหาเรื่องการเขาออกไมพอยังมีปญหาการใชรถ  อนุญาตเอารถมาเปนตน 
29. รถติด 
30. มีระบบขนสงมวลชนที่ย่ําแย  ไรประสิทธิภาพ 
31. 1)  ระบบไมมี     2)  จอดรถไมดี 
32. ความไมมีระเบียบในการใชรถใชถนนของชุมชน ม.ช. เชน  ผูขับขี่มอเตอรไซด สวนใหญไมรูกฎจราจร  และ

ไมมีใบขับขี่  ฯลฯ 
33. แคจะเขา – ออก  ก็เปนปญหาแลว 
34. ระบบตรวจบัตรเขาออกที่ไรประสิทธิภาพ  เพิ่มปญหาการจราจรอยางมาก 
35. เพราะวา  การเก็บบัตรหรือตรวจบัตรกอนเขา  ม.  บางครั้งทําใหรถติดหนาประตูไมนามองเลย 
36. เพราะ การดักรถที่ไมมีบัตร  ทําใหรถติดไปถึงหนา  มอ  ลาชามาก 
37. เพราะนอกจะทําใหเกิดการติดขัดทางการสัญจรแลว  ยังไมเห็นประโยชนที่ชัดเจนจากระบบเลย  ทั้งดาน

ความปลอดภัยหรือการลดมลภาวะ 
38. เพราะมีอุบัติเหตุเกิดขึ้นบอยมาก  โดยเฉพาะบริเวณทางแยกถนนที่มียวดยานพาหนะตาง ๆ  คับ  
39. คั่ง  เชน  ส่ีแยกสนามวอลเลย    อุบัติเหตุจากรถเมลแดง 
40.  ความกวางขวางของผิวการจราจรแคบ  จํานวนรถยนตถามีมากเกินไปและจอดรถไมเปนระเบียบ  ทั้งๆ  ที่

จอดรถบริเวณหนาสหกรณมีบริเวณกวาง  แตกลับมีผูใชบริการนอยและสวนมากมาจอดบริเวณหนา
หอสมุด  หรือบริเวณใกลกับอาคารเรียน  ทําใหเสียพื้นผิวการจราจรและทําใหการจราจรติดขัดในบางเวลา 

41. ขับขี่ยานพาหนะไมเปนระเบียบไมเคารพกฎจราจร  ทําโครงการบัตรเขา  ไรสาระไมไดแกปญหาการจราจร
ใหดีขึ้นเลย  รถรับสงใน  มอ.  มีไมเพียงพอกบัความตองการและโกง  ราคาเกินไป 

42. มีปญหามากมายยากแกการสาธยาย  เพราะปญหาที่เปนปญหาลูกโซ 
43. หากจัดที่จอดรถ  และการเดินรถดี ๆ  การจราจรไมวุนวายเวลาเปลี่ยนคาบเรียน 
44. รถติดส่ีแยกวัดใจชวงระหวางคาบตอคาบ  ติดเยอะมากที่จอดไมเพียงพอ  ไมมีสามัญสํานึกในการขับขี่   

อยากจอดตรงไหนก็จอด 
45. ชั่วโมงเลิกเรียนตอนเที่ยงวันและบายส่ีโมงครึ่ง  รถยนต  รถจักรยานยนต  ตามถนนสายตาง ๆ  ใน มช.  มี

รถวิ่งมากมาย 
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46. ถนนไมพอกับจํานวนรถยนตที่วิ่งเพิ่มขึ้น  มีการจอดรถขางถนนมากเกินไปทั้งที่ถนนนั้นก็แคบขึ้นเปน  ลงหุบ
ฯ  

47. หาที่จอดรถยาก   มีการจอดรถบนไหลทางทําใหกีดขวางการจราจร 
48. รถเยอะมาก  ไฟจราจรไมมี  เกิดอุบัติเหตุบอยครั้ง  ผูขับขี่ไมมีระเบียบวินัย 
49. เพราะจํานวนรถมาก และขับขี่กันอยางไมมีระเบียบ 
50. ไมมีความสะดวกสําหรับผูที่ไมมียานพาหนะ  เชน  ชั่วโมงเรงดวนในการไปเรียน  บริการรถเมลแดงก็ไม

เพียงพอ  บางครั้งก็มีปญหาในการ เขา – ออก  นอก  มช.  เพราะไมไดมีบริการตลอดเวลา  สวนบางครั้งถา
ใชมอเตอรไซค  ก็ติดปญหาตองหยุดรับบัตร  เขาออกกอน  เสียเวลามาก  

51. มองปญหาไปที่วา  ศักยภาพทางพื้นที่ในการรองรับการจราจรของ มช.  ยังมีอีกและจํานวนยานพาหนะยัง
ควบคุมได  ถาทําอยางจริงจัง  แตปญหาอยูที่ระบบวาจะจัดการอยางไรใหเกิดความสอดคลองระหวางพื้นที่
และการใชยานพาหนะ 

52. จากการที่ผูบริหาร  มช.  ไดนําระบบเขา – ออก  มช.  โดยที่จะตองติดสติกเกอรเขา  มช.  ทุกคน  ทําความ
ยุงยากใหกับนักศึกษาทําใหเสียเวลา 

53. จํานวนรถในมหาวิทยาลัยมีมาก  การจัดระบบขนสงมวลชน ไมสะดวก  (คนนอกก็ไมรูเบอร  รถแดงขาง
นอกเขามาสงผูโดยสารไมได 

54. เห็นไดจาก  มหาวิทยาลัยไดพยายามเขาใจปญหาโดยวิธีการตางๆ  มากมาย  แตก็ไมไดผล  และไมไดทําให
ปญหาลดลง 

55. ระบบจราจรไมดีเทาไร 
56. จะเขามาใน  มหาวิทยาลัย  เนื่องจากตองตรวจบัตร 
57. รถติดตรงประตูที่ตรวจบัตร  เกิดความลาชา  แตการจราจรภายใน  จะมีปญหาแคชวงเปลี่ยนสถานที่เรียน 
58. ขาดจิตสํานึก  ของเรื่องวินัยการขับรถ  การตรวจบัตร เขา – ออก 
59. เนื่องจากใน  มช.  มีผูใชยานพาหนะเปนจํานวนมากบางครั้งจะตองมีบัตรเขา  มช.  ได  แตก็มิไดมีความ

เขมงวด  ยิ่งตรงสี่แยกตรงหอ  3  ถาไมมีตํารวจจราจร  จะตองสัญจรลําบากมาก 
60. ระบบตรวจรถผานเขาออกยังไมมีคุณภาพ 
61. ตอนเชารถติดมาก 
62. มียานพาหนะมากจนเกินไป  การบริการรถโดยสาร  ขสมช.  ยังไมดี 
63. รถแดงมีนอย 
64. ถาเปนแบบเดิม  คือ  ไมมีการตรวจตามประตูตาง ๆ  แตแบบใหม  ไมเห็นดวย  เพราะทําใหการจราจร

ติดขัด 
65. เพราะจากการเดินทางไป – กลับ  หอพัก  ตอนชวงเชาและชวงเย็นรถจะติดมาก  โดยเฉพาะหนามอ  -  หลัง

มอที่มีการแลกบัตรและสี่แยกวัดใจ 
66. รถเยอะชวงเชาเวลาไปเรียนและชวงเปลี่ยนคาบเรียน  ส่ีแยกวัดใจตรงหอ  3  หญิงอันตรายมาก นาจะมีไฟ

จราจร 
67. การจราจรคับคั่ง  วุนวาย  ในชั่วโมงเรงดวน 
68. ปญหาจราจรของ  มช.  เกิดเพียงบางชวงเวลาเทานั้น  โดยมากมักจะเปนตอนเปลี่ยนเวลาเรียน 
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69. รถชอบติดตามสี่แยก  สามแยก  หรือทางแยกตาง ๆ  ระหวางที่เดินทางไปเรียนโดยเฉพาะชวงเปลี่ยนชั่วโมง
เรียน 

70. จะมีปญหาเฉพาะใน  ชั่วโมงเรงดวน  ชวงเปลี่ยนคาบเรียน 
71. มีการจราจรติดขัดหนาหอพักหญิง 3  ในเวลาเรงดวน 
72. เพราะมีจํานวนพาหนะมาก  แตวาไมคอยติดขัด  ยกเวนบางชวงเทานั้น  เชน  ชวงที่มีการจัดสอบ  Ent’ 
73. ตอนเชา  ตอนเที่ยง  และประมาณ  4  โมงเยน็รถติดมาก  โดยเฉพาะหนาหอ  3  หญิง  ตรงสี่แยก  นาจะมี

การติดตั้ง  สัญญาณไฟจราจร 
74. ไมเกิดปญหามากนักจากที่ผมเคยเจอ 
75. ความเดือดรอนไมมากหรอก  เรามองอนาคตที่เสียหายกอน  ความจริงการแกไขปญหาตองมีแตไมตองตื่น

ตระหนก  และมัดมือชกเกินไป 
76. ก็ไมรูจะเอาอะไรเปนไมบรรทัดวัด  นอกจากความรูสึกอัตตวิสัย  เลยตอนกลางๆ  ไปกอน 
77. เพราะไมคอยมีรถพลุกพลานเทาที่ควร 
78. เพราะมีรถรามากแตไมติดขัดมากนักการจราจรสะดวกดี 
79. มีการใชจักรยานยนต  มากกวา  การใชรถยนตซึ่งทําใหสะดวกรับการเดินทางภายใน  มช. 
80. บางครั้งก็เกิดปญหามากบางครั้งก็นอยไมเสมอไป 
81. ตรวจจราจรติดขัดเวลาเปล่ียนคาบเรียนเทานั้น 
82. จะมีการจราจรติดขัดในชวงเวลาเรงดวนเทานั้น 
83. จราจรติดขัดยามเปลี่ยนวิชาเรียน  เดินทางไมสะดวก 
84. จากการที่มีมาตราการตรวจการเขาออกของรถตามประตูตาง ๆ ของ ม.ช.  ทําใหรถที่ยังไมมี สติ๊กเกอรตอง

นําบัตรใหยาม  แตละคันทําใหตองเสียเวลาในการตอคิว  รถจะติดกันอยูที่ประตูทางเขา  และภายใน  มช.  
ในชวงเชาและชวงเย็น จะมีรถวิ่งไปมาจํานวนมาก ถาไมมีตํารวจจราจรมาจัดระเบียบการไปก็คงจะมี
ปญหามากเหมือนกัน 

85. รถเยอะ  ตรวจบัตรวุนวาย 
86. ผูออกกฎคํานึงแตผลในวงแคบ  นาจะมีการทดสอบใชกอน  โดยตัวผูออกกฎเปนคนเริ่มในการนาํกฎมาใช  

ไมนาจะมีอภิสิทธิ์ในการใชที่จอดรถหรือการใชรถที่มีเครื่องยนต 
87. การแลกบัตรผานประตู เปนการยุงยากเรื่องมาก  เสียเวลา  เปนการแกปญหาที่ปลายเหตุ  สวนมากรถ น.ศ.  

หายเพราะ  น.ศ.  ไมล็อคกุญแจ  และจอดไวในที่เปล่ียว  ระดับมหาวิทยาลัยเปนปญญาชนไมใช  3  ลอ  
ทุกคนมีการศึกษาบางวันลืมเอาบัตรมาแลก แตเขามหาวิทยาลัยไมได ทั้ง ๆ ที่จะมาเรียน  มันโงหรือมันบา
กันแน 

88. เปรียบเทียบกับเมื่อ  2 ปกอน  ชวงเปลี่ยนชั่วโมงเรียน จะมีรถติดมาก นารําคาญ  ปจจุบันดูแลวเหมือนจะ
ลดลง เพราะการบังคับ น.ศ. ป 1-2  ที่อยูหอใน  แตระบบขนสงของ ม.ช. ยังไมสามารถบริการนักศึกษา
เหลานี้ไดพอเพียง  ที่จะทําใหการเดินทางสะดวกสบาย เพราะรถแดงมาไมสมํ่าเสมอ  บางครั้งก็ปฏิเสธที่จะ
ไปสงเฉยเลย 

89. เมื่อจะออกไปนอก  ม.ช.  หารถไปไดยาก  และถาหาไดก็ไมคอยไปสงหรือถาไปก็เก็บคาบริการแพงมาก 
90. เวลาจะไปไหนลําบาก  หารถเขา  ม. ยากมาก 
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91. โดยเฉพาะชวงชั่วโมงเรงดวน  (ชวงที่เปล่ียนคาบเรียน  จะมีปญหามาก) 
92. ในชวงเปลี่ยนคาบเรียนมีการจราจรติดขัดในบางแยก 
93. ปจจุบันมีจํานวนรถที่วิ่งใน มอชอ แหงนี้มากเกินโดยเฉพาะชวงเวลาเปลี่ยนคาบเรียนรถจะติดมาก 
94. รถติดมาก  เดินทางลําบาก ที่จอดรถไมเพียงพอ  ลาชาในชวงเปลี่ยนคาบเรียน เขา ม.ช. ตองรอคิวรถที่ตอง

แลกบัตร  ทําใหเกิดปญหาการจราจรติดขัด 
95. การจราจรใน ม.ช. จะมีปญหาเฉพาะชวงที่เปล่ียนตึกเรียนเทานั้น  นอกนั้นก็ไมเห็นมีอะไรเลย 
96. เวลาเรียนรถจะติดมากโดยเฉพาะชวงเปลี่ยนชั่วโมงเรียน  และที่จอดรถไมพอกับปริมาณรถ 
97. เพราะรถจะติดเฉพาะชวงเวลาเปลี่ยนคาบเรียน  แตชวงอื่นรถไมติดเลย ยิ่งวันเสาร – อาทิตย แทบจะไมมีรถ

บนถนน 
98. เพราะในเวลาคับขันจะประสบปญหาจราจร (เวลากอนเขาเรียนและเวลาเปลี่ยนคาบเรียน) และปญหาที่

จอดรถ  (บางที่การจอดรถใหเปนระเบียบมากกวานี้ก็จะไมเปนปญหาเรื่องการจราจร) รถแดงมักจะมีปญหา
เร่ืองความเปนระเบียบในการจอดรับ – สงผูโดยสาร 

99. ชวงเชาและเย็นมีรถติดอยูสูงมากควรที่จะแกไข 
100. คิดเปรียบเทียบกับการจราจรภายนอก ม.ช. หมายถึงในตัวเมืองเชียงใหม รถติดเฉพาะชวงเปลี่ยน ชม. เรียน 
101. เนื่องจากการนํารถมาใชกันมากทําใหเกิดความวุนวายในชวงที่มีการเรียน  ประกอบกับการขับรถที่ไมถูกกฎ 
102. เพราะรถยนตกับมอเตอรไซดมีจํานวนเยอะมาก  ทําใหเกดิจราจรติดขัดในชวงเวลาเปลี่ยนชั่วโมงเรียนและ

อุบัติเหตุในมหาวิทยาลัยก็เกิดขึ้นบอยครั้ง 
103. ในชวงเวลาเรงรีบ รถจะคับคั่งในบริเวณเดียว เชน ตามจุดที่มีอาคารเรียน หรือคณะตาง ๆ 
104. เพราะนักศึกษาไมมีระเบียบในการขับรถ และมีจํานวนรถมากกวาสถานที่จอดรถ 
105. ก็เกิดปญหารถติด 
106. เพราะการจราจรติดขัดไมคอยสะดวก  สัญญาณไฟจราจรไมมี  ทําใหเกิดอุบัติเหตุบอยครั้ง 
107. ปริมาณยานพาหนะมากเกินไป 
108. เพระมี น.ศ. จํานวนมากนํารถมาใช แตบางคนก็ไมเอามาใชการเดินบางก็มี 
109. รถติดทุกเชา  8 โมง  และ  4  โมงเย็น 
110. รถติด 
111. มีปริมาณรถมอเตอรไซดมาก แมจะมีการจํากัดการใช  ที่จอดรถไมเพียงพอ มลพิษทางเสียง  ความวุนวาย

ในการสัญจร  ขับรถไมมีมารยาท 
112. เพราะนักศึกษานํารถมาใชมากขึ้น  ทําใหเกิดการจราจรติดขัด 
113. มีรถมาก 
114. จํานวนยานพาหนะมากเกินไป  สถานที่จอดรถไมเพียงพอ เกิดมลภาวะทางเสียงมาก 
115. มีจํานวนนักศึกษาเพิ่มขึ้น 
116. ปญหายังไมมากนัก เพราะใน ม.ช. ยังมีพื้นที่กวางขวาง แตการจัดการในเรื่องการจราจรยังไมเปนระบบดี

พอ  เชน  วินัยการจอดรถ  การขับขี่ยวดยานพาหนะ 
117. เพราะจํานวนนักศึกษาที่ใชรถยนต เปนยานพาหนะเยอะมาก 
118. มียานพาหนะมากพื้นที่นอย, จํากัด  ที่จอดรถยนตไมเพียงพอ  รถติดบางเปนชวง ๆ 
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119. จํานวนรถมากเกินไป  พื้นที่รองรับมีจํานวนนอย 
120. ปริมาณรถยนตเพิ่มมากขึ้น  และผูขับขี่ไมปฏิบตัิตามกฎจราจร 
121. ก็ขี่อยูทุกวัน 
122. รถก็ไมติดมากเทาไหร  ถนนก็เพียงพอ 
123. เพราะการจราจรยังสามารถเคลื่อนที่ไดอยู 
124. การจราจรไมติดขัดมากนัก  บางคนอาจมีความจําเปนที่ตองใชรถ 
125. 1)  สังเกตจากกระแสในการพูดถึงปญหาจราจรใน ม.ช. เชน การรองเรียน  การตอตาน  การสรางมอบ  

เกี่ยวกับเรื่องของการจราจรมีเพียงสวนนอย 
2) สังเกตจากสายตาพบวาการจราจรใน ม.ช. ยังคลองตัว 

126. เดินทางสะดวกสบายดี  เพราะปกติจะใชเสนทางที่ไมใชถนนสายหลัก 
127. เพราะไมคิดวารถที่ใชใน ม.ช. จะมากขึ้น  เพราะ เมื่อป  4  จบไป  ป  1 ก็ขึ้นมาแทนวนเวียนอยูเร่ือง ๆ ถารถ

จะติดก็ตอน เชา กับ เย็น เทานั้น  แตก็ติดไมมาก  เพราะก็มีจราจรมาโบกใหความสะดวก 
128. ก็  ม.ช.  ปดเมืองนี่  รถเลยติดหนามอและทุกประตู 
129. เห็นจากสภาพการจราจรติดขัด 
130. การจราจรที่ติดขัดในชั่วโมงเรงดวน  และการที่   parking  lot  หายากมาก 
131. เพราะมีกฎตาง ๆ  มากยิ่งทําใหเกิดปญหาจราจรมากขึ้น 
132. เพราะวาที่อื่นมันก็ติดเหมือนกัน  และเขามีวิธีที่ดีโดยดูที่พื้นที่และความเห็นคนกอน 
133. เนื่องจากการแกไขปญหาของมหาวิทยาลัยไมไดผลเทาที่ควร 
134. สถานที่จอดรถแนน  การจอดรถไมเปนระเบียบ  ผูบริหารมหาวิทยาลัยไมสนใจแกปญหาอยางจริงใจ 
135. ทีแรกปญหาการจราจรอยูแลว  พอยิ่งมีการตรวจบัตรเขาออกยิ่งยาก  ชักชาเสียเวลา  แกปญหาอะไรไมได

ซักอยางเลย 
136. การจราจรของ ม.ช. เร่ิมติดมากขึ้นตั้งแตมีการตรวจบัตรเขาออก   (เสียเวลาอยูตรงประตูเขาออก)  แตก็ยัง

ไมถึงกับติดขัดมาก  ปญหาจะเกี่ยวกับที่จอดรถมากกวา 
137. การจัดระบบการจราจรไมเปนระเบียบ  ที่สําคัญวิธีการในการควบคุมจํานวนรถที่ใชอยูปจจุบันก็มีปญหา

ยุงยากมาก  ควรทบทวนหลักการนี้ใหมอีกครั้ง  เพราะเปนปญหากับหลาย ๆ  ฝาย 
138. เพราะที่เคยเห็น  มันหนักกวานี้  แคนี้อะ  เล็กนอย 
139. พิจารณาความรุนแรงของปญหา 
140. ไมรูสึกวามีปญหาอะไร 
141. เปนเชนนี้มาหลายปแลวไมไดมีความแตกตางจาก  5-6 ปกอนเทาไรนัก 
142. คณะเกิดขึ้น  จํานวนคนเพิ่มขึ้น  เพื่อความสะดวกสบาย 
143. มีจํานวนรถมาก 
144. ปญหาที่พบสวนใหญเปนปญหาที่เกิดจากตัวผูใชรถเอง  ซึ่งสามารถแกไขไดไมยาก  เชน  การไมเคารพกฎ

จราจร  และปญหาสวนใหญเกิดในเวลาเรงดวน 
145. นักศึกษาใชพาหนะสวนตัวมากขึ้นทําใหรถติดมากขึ้น 
146. รถมีเยอะขึ้น  และมีอุบัติเหตุเกิดขึ้นบอยมาก 
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147. รถเยอะ  บางครั้งเกิดอุบัติเหตุบนทองถนน  ควันพิษมากมาย  รถติดกันยาวเยียด  แลวอยางนี้ไมใชปญหา
จราจรเหรอ 

148. มีรถเยอะในชวงเวลาเรงดวน  สถานที่จอดรถบางทีไมเพียงพอเกิดอุบัติเหตุบอย  ไมมีระบบจราจรที่ดีพอ 
149. เพราะวาทุกวันนี้รถเยอะมาก  และรถก็ติด  (โดยเฉพาะตอนเปลี่ยนคาบเรียน) 
150. ปานกลางนี้ผมไมไดหมายความวา  ไมใชปญหาไหนเพราะจากที่ผมเคยชินกับการจราจรในเมืองหลวง  

(กทม)  ผมไมอยากใหเปนเชนนั้น  รถวิ่งกันสับสนวุนวายไมมีระเบียบในการขับรถ 
151. ก็เพราะมันมีปญหา  ตอนเชารถติดใน  ม.ช.  รถเยอะเกินไป  ที่จอดรถไมเพียงพอแตตอนนี้ก็เร่ิมดีขึ้น 
152. ในชั่วโมงเรงดวน  เปล่ียนชั่วโมง  รถเยอะมากๆ  วุนวาย  สับสน 
153. ปกติเวลาขับรถใน  ม. ชวงเปลี่ยนคาบวิชา  ที่ไปกันไมเปนระเบียบอยากขับไปยังไงก็ขับ  เอาใตตัวเองวา  

แลวชวงนี้ยังมีการปดถนนตรวจบัตรอีก ทําใหคนใชรถใชถนนยิ่งเกิดอาการไมพอใจกันเขาไปอีกตอหนึ่ง 
154. จะเจอชวงเปลี่ยน  ช.ม.  เรียน  เลยคิดวาปญหาสวนใหญเกิดจากชวงนั้น  ไมไดเกิด all  day 
155. เวลากลางวันรถเยอะ 
156. ในชั่วโมงเรงรีบ  จะมียานพาหนะ  จํานวนมากติดขัดบนทองถนน  และฝุนควัน  ก็มีมากเชนกัน 
157. จะมีปญหาในเฉพาะบางชวงเวลาเชนเวลาเรงดวน  ตามวันสําคัญ เชน  การจัดนิทรรศการตาง ๆ 
158. ปริมาณรถทุกประเภทที่เขา – ออก ใน  ม.ช. มีมาก  การคมนาคมภายในไมดี  สภาพตาง ๆ  ไมสนับสนุนให

เดิน  เชน  อาคารอยูหางจากประตูเขา  สภาพพื้นที่ไมสามารถที่จะใชจักรยานไดสะดวก  จึงมีการใชรถยนต 
+ จักรยานยนต  เปนจํานวนมาก  โดยเฉพาะชั่วโมงที่มีการเรียนการสอนตรงกันในแตละคณะ 

159. ในบางเวลา  บางเสนทางการจราจร  จะพบวามีปญหาการจราจรมาก  โดยเฉพาะชวงเชา  เย็น  เปล่ียนวิชา  
แตนอกเหนือจากนั้น ก็  O.K. 

160. ปญหามีอยูชวงเวลาสั้นมาก 
161. รถยังไมติดมากนัก  การเดินทางยังสะดวกสบายอยู  จะติดเฉพาะในชวงเปลี่ยนเวลา 
162. เพราะวาจะมีปญหาการจราจรในบางชวงเวลาและในบางบริเวณที่มีการจราจรหนาแนนเทานั้น  ถาหากเรา

แกปญหาที่ถูกสถานที่และจุดที่เกิดปญหาก็จะชวยแกไขได 
163. กับปญหาการจราจรใน ม.ช.  จะมีปญหาคับคั่ง  แออัด  เพยีงชั่วโมงเรงดวน  ระหวางเปลี่ยนชั่วโมงเรียน

และชั่วโมงตอนเย็น ๆ  ที่เลิกงานแลวเทานั้น  ผมคิดวายังไมมีปญหามาก 
164. สวนใหญปญหาจราจรจะเกิดขึ้นในบางชวงเฉพาะ  เวลาที่มีการเรียนการสอน  และคิดวาปญหาจราจร

สามารถแกไขได 
165. ปญหาจราจรที่เกิดขึ้นใน  ม.ช.  จะมีเพียงเฉพาะบางจุด  เชน  ในบริเวณ  silent  zone  และตามแยกสําคัญ 

ๆ  เทานั้น  และอาจจะเกิดจากการเปลี่ยนชั่วโมงเรียนและสถานที่เรียนของนักศึกษา 
166. เนื่องจากชวงที่จะมีรถหนาแนนก็เฉพาะชั่วโมงเรงดวนเทานั้น  และรถก็ติดอยูประมาณ  1-2  นาที  สวน

ใหญก็สามารถเคลียไปได  มีปญหาในชวงแรกของการตรวจบัตร เขา – ออก  ม.ช. ใหม ๆ  1-3  อาทิตยแรก
เทานั้น 

167. การใชเวลาในการเดินทางจากสถานที่หนึ่งไปยังอีกสถานที่หนึ่งยังใชเวลานอย  รถไมคอยติดตลอดเวลา  จะ
ติดเฉพาะชวงเวลาที่มีการเปลี่ยนสถานที่เรียนของนักศึกษา 
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168. ขาพเจาคิดวาปญหาจราจรใน  ม.ช.  จะเกิดเฉพาะในชวงเปลี่ยนชั่วโมงเรียนเทานั้น  สวนชวงอื่น ๆ  ไมมี
ปญหา 

169. เพราะจะมีปญหาในบางเวลาเทานั้น  เชน  ตอนเชา  09.00  หรือตอน  16.00 – 16.30 น. 
170. รถติดชวงเปลี่ยนชั่วโมง 
171. เพราะแมวาปริมาณยานพาหนะภายในมหาวิทยาลัยจะเพิ่มจํานวนขึ้นมาก  แตก็ยังอยูในเกณฑที่จะ

สามารถควบคุมไดอีกทั้งสวนใหญชวงเวลาที่เปนปญหามกัอยูในชวงเปลี่ยนคาบเรียนเทานั้น 
172. จํานวนรถเริ่มมีมาก  และไมมีการจัดระบบการจราจรที่เหมาะสม  รวมทั้งขาดความมีระเบียบในการใชรถใช

ถนน 
173. เพราะจราจรใน  ม.ช.  ยังไมถึงขั้น  มีก็เพียงแตการจัดการและระบบจราจร  ไมดีพอ. 
174. ไมมีที่จอดรถ  จํานวนรถมากขึ้นเกิดอุบัติเหตุบอยครั้ง  ผูขับขี่ไมมีระเบียบวินัย 
175. ขนสงภายในไมพรอม ไมเพียงพอ  ตอบสนองความตองการนกัศึกษาที่ถูกหามใชรถ  (ป  1-2)  ไดไมด 
 
A5.3 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? 
 
1. การแกปญหาไมตรงจุด ทําไมไมทํารถเมลรับสงตามหอตามคณะที่สะดวก และมีตลอดเวลา ราคาถูก  
2. ถนนเปนเนิน 
3. พื้นที่ที่สามารถนํามาเปนที่จอดรถได แตกลับไมไดใชงาน 
4. การเดินหรือใชจักรยานจะชามาก ไปเรียนไมทัน 
5. ไมมีระบบการขนสงที่มีประสิทธิภาพ 
6. ผูบริหารไมเอาใจใส 
7. ถนนมีเนินเยอะ ทําใหมีความยากลําบาก ทําใหมีความยากลําบากในการใชจกัรยาน 
8. การไมปฏิบัติตามกฏจราจร 
9. ควรมีการติดตั้งไฟเขียวแดงบริเวณสี่แยก 
10. มารยาทในการใชถนน 
11. เพราะยามที่ตรวจบัตรเขาออก อยางอื่นดีหมด 
12. บริเวณกวาง จําเปนตองใชรถจักรยานยนต 
13. การจัดเวลาเรียนของทางมหาวิทยาลัย และการรวมตัวของกลุมอาคารเรียน และการที่ตองเดินทางไปเรียน

ไกลระหวางชั่วโมงเรียน 
14. การจัดระบบการจอดรถภายใน วินัยในการใชยานพาหนะ 
15. การแตงกายของนักศึกษาหญิงเปนอุปสรรคตอการใชจักรยาน, รวมทั้งสภาพแวดลอมบริเวณถนนตอน

กลางคืนอันตราย ไมเอื้ออํารวยตอการใชจักรยาน 
16. ถนนเปนเนิน ถาใชรถจักรยานลําบากในการขับขี่ 
17. มารยาทในการขับขี่ยวดยาน พาหนะของผูใชรถใชถนนแย 
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18. การที่นศ. เปล่ียนคาบเรียนพรอมกัน (อาจารยแตละคณะควรนัดแนะกัน ปลอยคาบเรียนตางกันสัก 5-10 
นาที 

19. ระยะทางในการเดินทางเรียนไกลกันมาก 
20. การตรวจบัตรเขา-ออก เปนเสมือนการปดมหาลัย 
21. ไมปฏิบัติตามกฎจราจร 
22. สภาพภูมิประเทศของภาคเหนือบีบใหตองใชยานพาหนะที่คิดวากอใหเกิดปญหาจราจรเชนทุกวัน 
23. มีเนินสูงชัน ไมเอื้ออํานวยตอการใชสเก็ต 
24. สภาพถนนที่ขึ้นลงเนิน 
25. ขาดระบบขนสงมวลชนที่ดี 
26. ฝุนเยอะไมเปดไฟตรงทางแยก 
27. เต็มไปดวยเนิน 
28. คานิยมในการใชรถยนต 
29. นักศึกษาไมเคารพกฎจราจร เห็นไดจากการจอดรถในที่หามจอดทําใหการจราจรติดขัด 
30. พฤติกรรมของนักศึกษา 
31. ไมมีระบบการขนสงมวลชนที่มีประสิทธิภาพ 
32. ไมปฏิบัติตามกฎจราจร 
33. สะดวกสบาย ไมตองเดินทางไปเรียนไกล 
34. การจัดระบบการจราจร (บัตรเขา-ออก) ทําใหรถติดโดยไมจําเปน  
35. ที่จอดรถมีไมเพียงพอในบางที่ เชน RB5 คณะมนุษยดาน HB6 รวมทั้งคนมักงายในการจอดรถไมเปนที่ 
36. ตึกเรีนอยูหางกันมาก 
37. เครื่องแบบนศ. หญิงไมเอื้อตอการปนจักรยานขึ้นเขา 
38. การกอสรางทําใหมีฝุนเยอะมาก 
39. ไมมีกฎจราจรรองรับ 
40. การขาดระเบียบวินัยของผูขับขี่เปนสําคัญ 
41. จัดระบบการจราจรใหมหมด 
42. นศ. และคนทั่วไปไมเคารพกฎจราจร เชนการจอดรถครอมไมเปนระเบียบ, การฝาฝนกฎจราจร 
43. ระบบขนสงมวลชนไมพอ ทําใหนศ. หันมาใชรถสวนตัว 
44. เสนทางไมเหมาะกับการใชัจักรยาน 
45. ทางเดินระหวางตึกไมเพียงพอ ทําใหยากแกการเดิน เพราะตองเดินออม 
46. ตามสี่แยกที่มีรถผานเยอะ นาจะไมไฟสัญญาณจราจร, ทางชัน 
47. มีเนินมากยากตอการใชรถจักรยาน 
48. แคบในบางจุด ในบริเวณที่มีการจราจรคับคั่ง 
49. เปนเนินสูง 
50. ไมมีมาตรการเด็ดขาดเขามาใช 
51. สัญญาณไฟจราจรยังไมเปนมาตรฐานสากล 
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52. ไมมีการจัดระบบการจราจรที่ดี 
53. ผูใชยานพาหนะไมมีกฏระเบียบ 
54. การจัดระบบ 
55. เจาหนาที่ไมปฏิบัติงาน 
56. เนินเยอะไป 
57. ฝุนเยอะมีโคลนเลอะบนถนน 
58. ถนนเปนเนินสูงชั้น 
59. ถนนภายในมช. ไมปลอดภัยตอผูใชยานพาหนะ 
60. ถนนลาดชั้น เปนเนินไมสะดวก 
61. ไมควรมีการแลกบัตรผานประตู 
62. ควรติดตั้งสัญญาณไฟจราจรตามสี่แยก 
63. ไมมีไฟตามถนน 
64. ทางเปนเนินไมสะดวกตอการใชจักรยาน 
65. ถนนเปเนิน 
66. พื้นที่เปนเนินสูงชัน 
67. เนินขึ้นสูงตามที่ตางๆ ซึ่งจะหลีกเลี่ยง และแกปญหาตรงนี้ยาก เพราะสภพาภูมิประเทศ เปนแบบนี้อยูแลว

ถาจะปรับสภาพภูมิประเทศจะยิ่งเปลืองงบประมาณ 
68. สภาพถนนไมเหมาะแกการใชจักรยาน 
69. มีเนินเยอะ 
70. ทางเดินเทาไมเพียงพอ 
71. ส่ีแยกและบริเวณอมช. 
72. มีการจอดรถกีดขวางการจราจร 
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A.6 Excerpts from the 2nd Preliminary Paper: ‘Vehicle Parking at 
Chiang Mai University Campus.’ 

 
This paper developed a parking site lay out concept based on site-planning principles 
(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 
consists of two phases, entering the lot and leaving the premises and/or entering the premises 
and leaving the parking lot. To provide an efficient frame for both types of commuting it is 
important to guarantee easy entry and exit of both vehicles and their owners. This fact should 
be reflected in the lay out of the transition area, the chosen system of rights-of ways and in the 
streets and ways design. Clearly separated channels that allow people to move out of the 
parking traffic’s way clearly establishes a spatial preference of designation within the parking 
site. 
 

 
 

The situational factor time is considered by introducing a uniform structure in form of 
repetitive units. This will enable users to confirm the availability of free parking lots faster by 
allowing a once established process of environment assessment to be valid for all areas of the 
site. Adaptation is only needed for the circumstantial factor of the amount of parked vehicles 
while the user approaches. Repetitive units limit the information that needs to be scanned and 
processed, and thus restrict the environment load, keeps the degree of immediately relevant 
visual access high and the complexity low. 
 
An easy repetitive process of environment assessment can be greatly enhanced by adapting 
the physical appearance of the parking area to factors of cognitive mapping. Paths are already 
introduced as part of the system of circulation, edges in form of repetitive units. Districts can 

Entry 

Exit

Road

Road

parking 

parking 

pedestrians vehicles 
Figure A 1:  A proposed system of 
circulation for parking sites. 
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be introduced by utilizing greenery and nodes with the help of pedestrian crosswalks and 
maybe road turtles. In addition, the structures introduced under point one and two need to be 
clearly defined by boundaries. These boundaries should also provide a physical barrier to 
cross into neighboring areas, when those areas have a different designation. As an additional 
feature some smaller areas are suggested for commuter orientation. Whenever people move in 
groups, meet friends, or are using the vicinity while giving only limited attention to their 
commuting, they might stop for a short while to contemplate or talk. If areas are provided for 
this purpose and are located directly near the paths, this behavior is less likely to disturb 
traffic flow. Ideal for this purpose are “dead corners”, which cannot be used for parking as 
vehicles would obstruct each other. 
 

 
 
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 

Figure A2: 
 
Idealized lay 
out for sites 
used for 
parking and 
designated 
linkage with 
neighboring 
areas. 

Road
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               Bicycle parking 
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               Car parking                               
 
               Commuter collecting/orientation area 
 
               Pedestrian crossing 
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we organize the land-use pattern, e.g. how we organize differently designated units, should 
follow this objective. For example, using trees or shrubs to distinguish individual parking lots 
will waste space and is not in accordance with the underlying objective. However, if we 
organize parking in a recreational area, it might be advisable to use this method over gaining 
additional space, as the shrubs or trees will help to preserve the underlying objective, which is 
to provide space for and an atmosphere of recreation. A well-designed parking site would 
probably use clear, white markings to establish smaller units. With visually clearly 
established areas it is then possible to designate more than one purpose to the site, like in our 
example above, use the space reserved for parking to establish travel corridors in form of 
planned, designated linkages across access roads to other independently functioning transition 
areas. Well-designed shared paths or corridors over a large area can save space and encourage 
to walking as means of transportation, thus reducing vehicle movement (‘The Loop’). This 
factor is especially important if an area has less available parking space than is demanded by 
the number of present vehicles. 

 
One reason for the occurrence of wild parking can be the users attitude towards common 
land-area, e.g. area not designated to the use of any specific user group. At university it is 
mostly those areas that are slowly transformed into permanent wild parking areas. In most 
locations no clear boundaries are established between areas reserved for parking and areas 
reserved, here, for recreation in form of park or greenery. It is easy to encroach on such land 
if a vehicle can roll onto it easily. 
Another reason is that the area of “The Commons” at university campus is hardly ever 
perceived per se. The potential for recreation and relaxation between classes in form of, for 
example, a pleasant walk is only very rudimentary realized close to the library and at the 
faculty of humanities. Many students are staying at university dormitories. If they could be 
enticed to walk or bike-ride to their classes, the acute problem of parking lot shortages would 
be somewhat eased. Students from outside might move their vehicles less frequently and 

Map A3: A network 
of roofed over walk 
ways (brown). 
 

The area in yellow is 
the central area of the 

study site. 
 
Areas in shaded gray 
are currently used areas 
for parking. 
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change classes on foot whenever possible. Less traffic would in turn increase the atmosphere 
of quiet and learning at university, which might have people realize the recreational value of 
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, preceding page: a suggestion on how areas could be linked.) 
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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 to 
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 
 
A.  Ecological definition 
 
Nature sustains life forms through an allocation of usable resources (see figure A1) for 
maintenance and growth. The allocation is always part of a system of organization that is 
particular to each life form and its structure of resource consumption is directly incorporated 
into the overall distribution pattern of presently available resources for all other existing 
forms of life. A few fundamental laws that apply equally to all members of the ecology, 
independently of size or rate of consumption, regulate the utilization of resources: 

1. Matter cannot be created or destroyed. (law of matter conservation) 
2. In all physical and chemical changes, energy is neither created nor destroyed, but 

may be converted from one form to another. (First law of energy)  
3. Whenever energy is changed from one form to another, some of the useful energy 

is always degraded to lower quality, more dispersed, less useful energy. (Second 
law of energy) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Solar and earth capital 
consists of the life 
support resources and 
processes provided by 
the sun and the planet for 
use by other species and 
us. These two forms of 
capital support and 
sustain all life and all 
economies on the earth. 

Solar and earth capital 
exist in a closed 
system, so that any 
change in its condition 
will always  effect the 
whole and thus the 
availability of 
resources  to the system 

Figure A5: Solar and earth capital: a closed system. 
Source: G. Tyler Miller Jr., “Environmental Science”, page 53, 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 length 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 
rate of energy 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 environment130. Thus the ecology gives 
living creatures a framework within which life can or cannot exist in the predefined environs. 
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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)131: 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 livin
conditions of its members. 

mans are different from other life forms in that they have the biggest brains (ratio of 
brain/body weight) and hands. This enables humans to access available resources at a ra
unprecedented in nature. While this practice is not destroying nature, it changes nature an
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 resourc
than needed to sustain the species. It is therefore important to consider the closed syste
character of planet earth in a definition of sustainability for humans: 

A system of human organization that takes no more potentially renewable resourc
from the natural world than can be replenished naturally [while] not overloading th
capacity of the environment to cleanse and renew itself by natural process. (Sustainable
living132) 

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 environment133. The advancement of 
economic theory and its concept of environment have greatly increased the rate with which
resources are introduced into the production cycle. The theory of economics is based on t
                                                           

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

 compare: Pepper, David. Modern Environmentalism: An Introduction. London & New York: Routledge 

130

131

132 Definition from the Glossary of G. Tyler Miller Jr., “Environmental Science”, 1997, ITP publishing 
133 “Taking action” , edited by Adam Rogers, Publication of the UNEP, chapter 2 : “The Global Economy” 
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movement of resources in a man made environment and represents the conceptual frame of 
human environmental perception and attitude. Thus economical theory creates a human 
environment perception that is apart from nature: the economy.  
While the ecology takes all other living beings and their access to available resources into 
account, the economy only describes and regulates human resource consumption or 
production. The foremost purpose of economy is to increase human capacity to provide goods 
and services for people’s final use134. For any economic system of organization it is necessary 
to constantly provide a surplus of (economic) capital in order not to go bankrupt. A market 
economic sustainability concept only takes the rate or efficiency of resource consumption or 
production into account when it has an impact on its net (economic) capital gain. It is, thus, 
outside of the ecological sustainability concept, a fact that has far-reaching consequences for 
concepts in economic development, as discussed in the following chapters. Sustainability in a 
pure market economy can therefore be described as: 
 
A system of resource-flow management based on economic principles that uses available 
resources and (economic) capital to produce sufficient capital gain for its own 
maintenance and / or growth. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D. Environmental society definition 

                                                           
134 G. Tyler Miller Jr., “Environmental Science”, pp. 170, 1997, ITP publishing  

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., 
“Environmental Science”, page 169, 

1997, ITP publishing 
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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 are three basic elements of human societies that are employed in managing our 
relationship with nature. These are: 
a. Science135 and Technology136 
b. Production137 and Economics138 

c. Politics139 
 
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 society140.  
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.  
 

                                                           
135 We assume … “Science” from Webster’s New World Dictionary, 1985: “…systemized knowledge derived from 
observation, study,   
   etc.…” 
136 We assume … “Technology” from Webster’s New World Dictionary, 1985: “…the science of the practical or industrial  
    arts…applied science…” 
137 We 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…” 
139 We assume … “politics” from Webster’s New World Dictionary, 1985: “…the science of government… the factional 
scheming for  
    power…” 
140 …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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Ideally, 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 natural141 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 sustainable living. Both principles are 
generally viewed as contradicting each other and many public mass-protests and 
organizations such as “Greenpeace” are a direct result142. On the other hand, new ideas such 
as the “new ecology143”gain importance in describing the human-nature relationship based on 
the understanding “…[that] concepts of adaptation in human environment relations (…) 
require reformulation…144”. It is even suggested that the supply of natural resources can be 
infinite145. 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.146

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                           
141 …by inducing environmental change… 
142 compare: Pepper, David. Modern Environmentalism: An Introduction. Especially chapter 1, “Defining Environmentalism” 
and chapter 4, “Modern Roots of Ecocentrism”, London & New York: Routledge 
143 “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. 
144 Karl S. Zimmerer: Human Geography and the “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. 
145 “The Ultimate Resource”, Julian L. Simmon. 1981. Princeton University Press. 
146Compare: “Agenda 21” (Rio Conference 1992) or “Our Common Future” (World Commission on Environment and 
Development, Oxford University Press, 1987) 
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A8. 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. (Work147) 
 
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 “knows” that moving around always costs energy, energy 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 artificial 
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 organization 
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  

• Intent 
• 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 

                                                           
147 G. Tyler Miller Jr., “Environmental 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 economic 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.148 We can therefore define transportation in a pure market economy as: 
 
The moving of physical resources149 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 transportation150, 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  
• cultural preferences,  
• population attitude towards the environment 
• population behavior within the environment 
• (available) technical know-how 
• (available) knowledge of population 
• (available) capital resources 
• political resources and 
• the geo-physical conditions of the (natural) environment determine their quantitative 

implementation and sustainability in actual land used for transportation. 
 
 

                                                           
148 See: Sustainable Development. Exploring the contradictions. Michael Redclift. Routledge, 1987. Especially: Energy 
efficiency study of  
    agricultural methods, pp. 22. 
149 Knowledge resources are not addressed here. However, because physical movement of human capital is often aimed at 
reaching a  
    knowledge pool, such resources are an important aspect of transportation. (See definition of sustainable transportation and 
chapter 7b,  
    telecommuting) 
150 Energy Wise Options for State and Local Government, Michael Totten and Nita Settina, 1998, at:  
    http://www.solstice.crest.org/efficiency/energywise_options/ch2-1.html  
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Density 
 
Human land area151 requirements in transportation involve the concept of density, or the 
intensity of activity (work, movement) and resource-flow occurring per unit ground area152. 
Density is a decisive factor for the 
• Mode of transportation employed in an area 
• The effectiveness of those employed modes and 
• 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 areas, 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 
transportation153. 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 area154. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
151 … , which is here considered an artificial environment created by tool. (the author) 
152 Site Planning, Kevin Lynch. Massachusetts Institute of Technology, Cambridge, Massachusetts 1962. 
153 The Study of Urban Geography, Harold Carter, Routledge, 1988 
154 International Bicycle Fund, “Bicycle and Pedestrian Friendly Planning and Land-Use Code, David Mozer, 1998, at:  
    http://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 definition 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”155, 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 by156 
employing:  

• Least Cost Planning157 (LCP) and/or 
• Environmental Accounting158 

From this perspective congestion, accidents, air and noise pollution and health-risks and 
social impacts have to be included in the cost of transportation159.  
 
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 from one point in space to another through a 
man-made environment 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 energy 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 
resources than needed to sustain the species and thus are not bound by optimum efficiency 

                                                           
155 Hardin Garret: “The Tragedy of The Commons”, Science, vol. 162, 1243-48 
156 See also: Apply the “Polluter Pays” Principle, tip of the months, “Global Futures”, 1997, at: http://www.globalff.org/Tip of 
the Month/0298-feb/february.htm  
157 ‘Accounting for the Environment’, Rob Gray, 1994, Marcus Wiener Publishers 
158 ‘Accounting for the Environment’, Rob Gray, 1994, Marcus Wiener Publishers 
159 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 billion ECU. ( in the year 2000 equivalent to 
approximately 10 trillion Baht) Source at: http://europa.eu.int/en/comm/dg07/press/ip951433.htm 
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Figure A7: Human energy-use in ecological terms. 
 Source: G. Tyler Miller Jr., “Environmental Science”, page 59, 1997, ITP publishing 

ecologically, but only economically. The preceding graph shows how most human economic 
societies are based on maximizing the rates of energy and matter flow, thereby rapidly 
converting the worlds high quality matter and energy resources into waste, pollution, and low-
quality heat. Viewing economic systems not as ecology-independent entities, but as artificial 
sub-systems of the ecology, we can describe their impact on an ecological basis, as is shown 
in figure A7. 
 
Some of the energy used in the human economic system is renewable, but the largest portion 
used in transportation, 
fuels, is non-renewable 
resources. Conflicts 
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 
doing so create waste 
that further reduces the 
sustainability of ecological systems. On the other hand, alternative modes of energy use and 
transportation are very often not feasible socially and economically.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A8: The economy as an ecological sub-system. 
Source: G. Tyler Miller Jr., “Environmental Science”, page 169, 1997, ITP publishing 
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Currently, humanity uses seven160 major different modes of transportation: 
1. Walking 
2. Riding (bicycles or animals) 
3. Motorcycles 
4. Cars, trucks or  

      busses 
5. Railroads 
6. Ships 
7. Air-planes 

Walking and riding are the
the costs of the bicy
renewable resources, but is 
 
All other form
electricity, hydrogen, or for
only these types of vehicl
economy and society. This
by looking at the energy
following graph A9 sh
USA: the lower the energy
transportation would need
example above, this would be the Intercity
transportation it is not possible to solve the efficiency conflict by simply discarding those 
forms of transportation that consume more fossil fuels. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

e vehicle of 
transportation ce. The items 

 used to support 

                                                          

Figure A9: Energy consumption per passenger 
mile. 

Source: Source: G. Tyler Miller Jr., “Environmental Science”, 
page 59, 1997, ITP publishing 

 
160 The electronic media, being one form of (data)-transportation, are not addressed here, as they represent forms of transportation 
for  mental  
    resources. 

Transportation does not only consist of the direct energy consumption of th
. It also consists of a man made environment in which it takes pla

we transport need to be considered, as they themselves can represent energy

 most energy efficient forms of transportation, even if we consider 
cle production. The process of transportation itself does not consume non-

slow and can transport only a limited amount of resources.  

s of transportation use fossil fuels, with a marginal percentage depending on 
 example, wind-power or alcohol as renewable energy source. But 

es can carry resources in sufficient numbers to maintain our global 
 carrying capacity/energy efficiency conflict can be partially solved 

 ratio of each mode of transportation individually. For example, the 
ows the energy use of various types of domestic transportation in the 

 use the greater the efficiency. Energy-wise, sustainable 
 to promote modes that are the most energy efficient. In our 

 bus. However, to arrive at a sustainable system of 
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other systems of organization. The list on the following page shows aspects of transportation 
that play a major part in its net-efficiency and thus sustainability. 
 
 
 
 
• The item(s) to be transported  
 
 
 
 
• The function transportation  
      has to perform  
 
 
 
 
 
• The available resources to  
      create the transportation  
      environment 
 
 
 
 
 
 
• The available
      vehicles for transportation 
 
 
 
 
 
• The conceptual charact
      of the per
      environment and the 
 
 
 
 
• Input/output r
      (transportation efficiency
      of 
      environment. 
 
 
 
 
 
 
 
 
 

 modes or  

eristics 
ceived transportation  

atio  
) 

the established transportation 

Figure A10: Aspects of the transportation environment that need to be considered to 
determine its net-sufficiency and level of sustainability. 

• Forms of energy used:  
 Renewable resource or 
 nonrenewable resource 

• Forms of waste created (energy
• Social environment impact
• Ecological environm

cost) 
• Economic environment impact (econo

 cost) 
 (social cost) 

ent impact (ecological 

mical 
cost)

• Density 
• Designation 
• Design 

• Walking 
• Riding 
• Motorbikes 
• Cars, trucks, busses, etc. 
• Trains 
• Boats and ships 
• Air-planes

• Cultural preferences in ground area 
• Population attitude towards the environment 
• Population behavior within the environment 
• (available) technical know-how 
• (available) knowledge of population 
• (available) capital resources 
• Political resources 
• Geo-physical conditions 

• Intent 
• Purpose 
• Extent 

• Mostly humans 
• Mostly resources 
• Humans and resources 



 216

If, for example, a commuter uses an energy efficient mode of transportation, like a bicycle, to 
get to work, according to the energy equation a sustainable form of transport is used. 
However, if the transportation environment is heavily air-polluted, the physical exercise of 
the bike-ride increases the body-intake of pollutants, which can cause illness. This in turn 
increases the potential energy demand of society, as it needs to provide medical care to the 

tation is not necessarily achieved by linking it 
only to the act of transportation itself. The creation of the transportation environment is a non-
linear, open process. It is therefore possible to approach sustainability implementation on 
different levels and in different areas of the system simultaneously. The aspects of the 
transportation environment shown in figure A10 represent no linear order and need to be 
linked to build cross-references in order to find the most appropriate tool for implementation.  
 
Furthermore, each single person tends to create his/her own “personal transportation 
environment” from a variety of transportation choices in an already created transportation 
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 etc. This personal perception of 
transportation efficiency can be very different from ecological, social or economic 
perceptions in general and they need to be considered. There is no such thing as the “ideal 
vehicle or mode for sustainable transportation” per se. What can be created, though, is the 
ideal frame for a variety of alternative sustainable choices in transportation. In figure A11 we 
give an example of a conceptual approach on how to obtain a sustainable transportation frame 
based on ecological principles. 
 

 

Implementation & 
 

Feedback 
Ecologically, economically and socially 
sustainable transportation environment 

Efficiency of economic 
and social transportation 

environment 

Cost of economic and 
social transportation 

environment 

Efficiency of ecological 
and social transportation 

environment 

Cost of ecological and 
social transportation 

environment 

Figure A11:  A sustainable transportation frame 
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• The items to be transported 
• The function  transportation has to 

perform 
• The available resources to create 

the transportation environment  
• The available modes or vehicles for 

transportation 

• The conceptual characteristics of 
the perceived transportation 
environment 

• Input/output ratio (transportation 
efficiency) of the established 
transportation environment 

Monitoring & 
Adaptation 

commuter. The costs for this care can easily offset potential energy saved through using the 
bicycle for commuting. Sustainable transpor
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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 theory of emotion161

 
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.  

 
 
 

Figure A12: Ordering affective appraisals along the arousal and 
pleasure dimensions. Russel & Lanius, 1984. 

of arousal or 
non-arousal. 

Dimension 
of 

dominance 
or 

submission. 

 
The 

dimension of 
dominance is 

especially 
dependent on  

personal 
knowledge 
and social 

position of an 
individual. 

Dimension 

Dimension 
of pleasure 

or 
displeasure. 

 
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

                                                           
161 “The Ambient Environment”, 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 

• Pleasure/displeasure 
• Arousal/non-arousal and 
• 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 1984162. 
 
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  
• Complexity. 

These aspects and the relative 
importance that is assigned to them 
by any individual are dependent on 
the emotional conditions of a person 
(“beauty is in the eye of the 
beholder”) and physical variables 
within an environment. The more 
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 it163. The environmental 
load and the emotional state of a 
person are the two decisive factors 
on which individual environmental 
perception is based, the process of 
which is described by the Gestalt 
theory. 
 
 
                                                           
162 Russel,J.A. & Lanius, U.F. (1984). Adaptation level and the effective appraisal of environments. Journal of environmental 
Psychology, 4, 119-135. 
163 Mehrabian, A. (1976). Public places and private spaces. New York: Basic Books. 

Figure A13: 
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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 A13 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 perception164.  
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 perc
 
The environmental perception can diff y 
stated above it is based on a comb  
environment load, with their rela  
Gestalt theory. How a person actually co y 
subjective but also objective me  
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• Objective physical conditions,  
• Individual diff
• Situational factors, like time factors or control 
• Social conditions, like affection, gro

                                                           
164 see: 

• BRUNSWIK, E. (1956), Perception  
Angeles: UCLA Press. 

• GIBSON, J.J. (1997). An ecological appr
165 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  

and the representative design of psychological experiments. Berkley and Los

oach to visual perception. Boston: Houghton Mufflin 
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                  Pre-cognitive stage                                   Cognitive stage   

Figure A14: The process of environmental perception 
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• Cultural factors, like human environment lay-out and design and  
• Range of stimulation, which can be outside or inside an optimum as perceived by an 

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

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

 

 
 
Their difference is one of purpose. While being in the pre-cognitive stage, a person organizes 
and filters information given on a physical or ambient basis according to individual 
perception. Whenever one of those sets of information is changed, the environmental 
cognition that results is changed, too, and a different set of data is chosen for consideration. In 
the cognitive stage, the selected data is evaluated for possible behavior and a mode is chosen 
in order to implement a purpose, resulting in  
action. Both stages combined are what is called environmental perception, the term, thus, 
including information selection and evaluation. Figure A14, above, shows their relationship to 
each other: 
 
After an individual has chosen a behavioral mode according to his environmental perception, 
the environment can be perceived as either being within an optimal range of stimulation or  
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Feedback-loop of coping
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Figure A15: Feedback-loops in environmental perception

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
is called homeostasis, which means that the desired input (purpose) equals the actual output. 
In this case, we can describe 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 selected behavioral mode is identical with the 
expected result. Repeated homeostatic conditions quickly build a routinely behavior, 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 
resulting perception can be arousal and/or stress and/or overload and/or reactance. Action 
under these conditions is called coping, e.g. trying to bridge the discrepancy between what a 
person wants to do and the limited choice a perceived environment allows it to implement 
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 self-esteem, skill development and others. 
A repeated process of successful coping with the same situations 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, 
again with possible aftereffects and/or cumulative effects, like mental disorders, learned 
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Figure1 A17: The process of spatial cognition that results in the 
mental drawing of a cognitive map. 
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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 
 different maps as there are participants. These differences can be explained in s
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The cognitive maps that 
we make are the basis 
for our decision on the 
type of action that we 
take in a physical 
environment, as they are 
a mental representation 
or image of how we 
perceive and judge the 
concerned environment. They consist of our 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  
• 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  
• chapter 5, “Visual Form”, of: “Site Planning”. Kevin Lynch, M.I.T. Press, 1969  
• “An Image of the City”. Kevin Lynch, M.I.T. Press, 1962 



 223

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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What comes to represent the path, edge, district, node or landmark, depends on the person 
creating the cognitive map, e.g. his environmental perception and personal characteristics as 
we have introduced in the preceding chapters. Figure A18 demonstrates the spatial 
relationship between the five universal components of all cognitive maps. 
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A11. Land-use and site planning167

             
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: 

• Classes of activity, which is the site represented in types 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: 

 
• Access, and 
• Rights-of-way 
 

Access simply defines how a 
system of circulation can be entered 
and exited. It is the prerequisite of 
usefulness of any block of space. 
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 
bumpers with a pedestrian crosswalk 
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 
design according to  

                                                           
167 Sources see:  
• Kevin Lynch, “Image of the city”, 1960, Cambridge, MA: M.I.T. Press. And ‘Site Planning”, 1969, MA: M.I.T. Press. 
• David Engwicht, “towards an Eco-City”, 1992, published by Envirobook, NY. 
• “Managing 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. 
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The pattern of channels that a system of organization offers. There are three basic types, 
which are: 
• The grid pattern 
• The radial system, and 
• The linear system 

 
Grids in general are useful where flows are shifting 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 according 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 a loss in flexibility. 
 
With a system of circulation that emplo
becomes significant. Interchange occu
example in most areas pedestrians are p
with channels of other modes of trans
 
The last factor is the capacity of the existing 
effects of channels, alignment, grain and interchange that are e
 
Visual form 
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those characteristics of vision into a site: 
 
Ground form 
Any form of a ground area carries a 
The first clue to the purpose of the considered 
basic form, where all objects within should be c
to each other. Clearly
 
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 Commons168” 
 
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 

                                                           
168 Hardin Garret: “The Tragedy of The Commons”, 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 
• It 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 5S'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; 2nd 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) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


