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Abstract


This project will investigate the sustainability implications of transportation systems in the Chinese city of Nanjing. As China’s urban population continues to grow along with the rapid urbanization and economic development, transportation demands are an increasing concern. The automobile industry, in particular, is rising to meet these needs by producing affordable cars at a vast rate, raising reasonable concerns about the global environmental consequences of increased vehicle emissions. Public transportation, when implemented sensibly, offers a more viable alternative. As world citizens, we feel it is vitally important to explore feasible solutions to the transportation needs of the Chinese public that are environmentally responsible. We hope, through our research, to generate concrete, practical recommendations for achieving these solutions.

Starting date, duration and location of proposed research


Starting Date: July 14, 2008

Ending Date: August 22, 2008

Duration: 6 wks

Location: Nanjing, China (fieldtrips to Shanghai, Hangzhou, Suzhou & Beijing)

We intend to conduct our research at the University of Nanjing in China, under the direction of Dr. Xiaodong Zhu, Director of the Institute for Environmental Science at the university. The project duration will be six weeks, beginning July 14, 2008 and ending August 22, 2008. We wish to travel to Nanjing, China because our research will focus on the sustainability of the Chinese transportation framework in the major population center of Nanjing. We sought to do research with Dr. Xiaodong Zhu at the University of Nanjing because we identified his projects as being of great significance in addressing the current transportation challenges faced by developing countries with rapidly expanding populations. Dr. Zhu is also working on projects in conjunction with the Chinese government and our project would therefore be in a position to have appreciable societal impact. Above all, we feel our project embodies the Harvey Mudd mission statement to “assume leadership in [our] fields with a clear understanding of the impact of [our] work on society.”

Proposed research

In our project, we plan to investigate how the Nanjing public transportation framework can be optimized to meet the needs of its growing urban population in a safe, cost-effective and environmentally sustainable way. We want to pursue this research in Nanjing specifically, because it represents a major population center of China with many modes of transport, yet is a city of manageable size. We are particularly interested in the approaches the Chinese transportation authorities are utilizing to manage the growing transportation needs of this population. The end outcome of our project will be a report containing an informed assessment of the current public transportation systems in Nanjing and recommendations to both transportation authorities and the public for improving these systems.

Our research will address the following specific areas: identification of the scope and effectiveness of the major existing modes of transportation in Nanjing, including the subway and bus systems, bicycling, personal automobiles and taxis; the cost, safety, and environmental sustainability of each mode; current regulations governing these modes; development of a simple model for public transport in a particular city area of high congestion (to be determined); and limited comparative analysis of public transportation policies and regulations between Nanjing and Los Angeles.

Both students (Benyue Liu and Tanya Lewis) will be working closely under the supervision of Dr. Xiaodong Zhu*. The Harvey Mudd College faculty liaison will be Dr. Patrick Little, Professor of Engineering Management. Benyue and Tanya will collaborate substantially on most aspects of the project, but will have some individual areas of emphasis. Benyue’s responsibilities will naturally incorporate aspects demanding familiarity with the Mandarin language, whereas Tanya will have greater responsibility for consultation with American experts/sources.

In the weeks prior to departing for China, Benyue and Tanya will conduct background reading and consultations with Professors Zhu and Little as well other HMC professors. Reading materials will be selected based on suggestions from these faculty, but will likely include: transportation economics and policy, urban planning, transportations costs and safety, environmental impact, operations research, and experimental design methods. HMC professors to be consulted may include Profs. Steinberg (environmental policy), Martonosi (operations research, experiment design), and Mashek (social psychology). In addition, Tanya will undertake to learn some basic Mandarin language prior to departure.

Upon arrival in Nanjing, students will rendezvous with Benyue’s family and meet Professor Zhu. Prof. Zhu will meet with students three times weekly to manage progress of the project. During week 1, students will become oriented with the university and city resources, and gain familiarity with Dr. Zhu’s research. Weeks 1-2 will consist of extensive literature research to acquaint students with the current scholarship in relevant areas of the project. During this period, students will also identify the city region that will be the focus of a model of public transport demand/use. In week 2, design of field studies will commence. Fieldwork will involve collection of survey data on transportation use, meetings with transportation representatives from academia and industry, and site visits to car companies and bus/subway stations. Weeks 2-4 will encompass more in-depth literature research, field studies, and weekend fieldtrips to nearby cities (Suzhou, Hangzhou, Shanghai & Beijing). During weeks 4-5, students will focus primarily on collating and analyzing field data and developing a transportation demand/use model for the selected sub-region of Nanjing. Week 6 will be devoted to determining policy recommendations for improving Nanjing’s public transportation systems and writing up the final report. During week 6 students will also refer back to their research on Los Angeles transportation policy, making comparisons with knowledge of Nanjing’s policy.

While our schedule will not be solidified until we can meet with Prof. Zhu in person, a tentative schedule is shown on the next page:



Tentative Schedule
	Date
	Agenda
	Tasks
	Notes

	7/11
	Depart for Shanghai
	
	

	7/12
	Arrive in Shanghai, travel to Nanjing
	
	

	7/14
	Meet with Prof. Zhu
	Discuss research plan; obtain library and internet access
	

	7/15
	Explore city of Nanjing
	Take notes on observations
	

	7/16-7/22
	Intensive literature research 
	Generate a literature review
	Includes researching transportation policy for Los Angeles

	7/23-7/25
	Focused lit. research; commence design of field studies
	Design surveys; arrange industry site visits and meetings with representatives from industry and academia; identify area of Nanjing to model
	Obtain contact info for academic/industry representatives in Nanjing



	7/26 (Saturday)
	Fieldtrip to Suzhou
	Compare transportation systems to Nanjing’s
	Gather schedule, fare and usage data for Suzhou Railway Station

	7/28-8/01
	Site visit(s); meetings with representatives
	Take notes; obtain statistical data from companies/organizations visited (if available)
	

	8/01
	Progress report
	Summarize project progress in report to Profs. Zhu and Little
	

	8/04-8/08
	Gather data for model
	Conduct surveys, obtain statistical data
	Surveys to be distributed in model region

	8/09-8/10

(Sat-Sun)
	Field trip to Hangzhou & Shanghai
	Hangzhou: Explore trolley bus network & bicycle use.

Shanghai: Explore bus and metro system.
	Take Jinghu Railway line between Nanjing and Shanghai. Overnight in Hangzhou

	8/11-8/15
	Use/demand model development
	Collate/analyze data and construct model
	Remote consultation with Prof. Martonosi (HMC)

	8/15-8/18
	Field trip to Beijing
	Compare transportation systems to Nanjing’s
	

	8/18-8/21
	Final report
	Summarize findings from previous weeks and determine policy recommendations
	Frequent consultation with Profs. Zhu and Little

	8/22
	Project wrap-up
	Distribute copies of final report to Profs. Zhu, Little, & Steinberg
	

	8/25
	Tanya departs for Hawaii; Benyue remains for 1 wk
	
	


Educational value


This project will provide us an excellent introduction to the field of transportation policy in the context of environmental and economic concerns. We expect to make use of our educational experiences in both technical and humanities disciplines at Harvey Mudd College to the interdisciplinary tasks of developing transportation policy. A notable benefit of this research is the opportunity to apply knowledge gained through our classes to real-world problems. We will be taking on a pro-active role in defining our project goals and methods. We will also deepen our understanding of the problem we are addressing through self-initiated learning. In the course of this project we will gain valuable research skills that include conducting literature searches, collecting survey data, modeling, and communicating results to a specific audience, namely, transportation authorities.  These skills will lay a foundation for our future research in a range of possible areas. This project will demand significant interaction and collaboration with other scholars, experts, and civilians. Benyue will be able to apply knowledge acquired in Professor Steinberg’s course in Comparative Environmental Politics to closely analyze policy decisions affecting her home city of Nanjing. Tanya will be exposed to a different culture and its attendant challenges and rewards. Both students can expect significant personal growth through the project.


Significance of research for environmental quality



By investigating the effectiveness of Nanjing’s transportation alternatives and making policy recommendations, we would be promoting more sustainable transportation solutions. Our intent is to deliver economically realistic strategies that will minimize environmental impact and maximize efficiency. A transportation system that is efficient and clean will benefit local citizens of Nanjing by improving quality of air and satisfaction of transportation experience, and the global community by reducing greenhouse gases. The insights gained in Nanjing may also prove to be applicable to other cities around the world. As students residing in the greater Los Angeles area, we have a true appreciation for sustainable transportation schemes. We intend, upon our return, to help Harvey Mudd chart a course toward more environmentally responsible uses of transport.

Feasibility

Benyue’s family lives in Nanjing, and will provide a home base for us while we are there. We will be staying at Benyue’s house for the majority of the six weeks, with the exception of brief visits to other Chinese cities. We will be in close proximity to our host institution, Nanjing University. We will have access to university resources and government statistical data through our advisor, Dr. Zhu. Dr. Zhu’s expertise is in environmental policy, and Dr. Little’s expertise is in transportation, and their guidance will be extremely helpful throughout our project. Since the primary aim of this project is to gather information and generate recommendations in the form of a final report, prior preparation combined with the six-week period in China should be sufficient time to conduct our research. The budget we are proposing covers travel to China, student stipends, basic living expenses, and some additional items such as project expenses. We feel these funds will be adequate to support us in our research.

Budget

	Item
	Cost
	Total

	Stipend
	$2400/student
	$4800

	Airfare
	$1500/student
	$3000

	Food
	$20/student/day x 42 days
	$1680

	Accommodation compensation
	$300
	$300

	Travel within China
	$450/student
	$900

	Hotels
	$600
	$600

	Project expenses
	$250
	$250

	Tourist visa (Tanya)
	$159
	$159

	Miscellaneous
	$100/student
	$200

	Faculty Advisor Stipend
	Waived by Prof. Little
	$0

	Total
	
	$11889
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*Dr. Zhu speaks English and has been a visiting scholar at Brown University and U.C. Berkeley, and currently mentors some English-speaking students at Nanjing University. 












