
1. Low Carbon Cities Studies

Lecturers : 
Hiroki Tanikawa (tanikawa@nagoya-u.jp)
Toshiaki Ichinose
Shobhakar Dhakal

Course Objective(s) : 
To learn policies and plans and technological and institutional measures to realize low 
carbon cities with a view to integrating climate change mitigation in urban development. 
To have a concrete idea of planning a low carbon city, actual policy plan for establishing 
low carbon city will be reviewed in the class. Students are supposed to have taken (be 
taking) a lecture Environmental Systems Analysis and Planning.

Evaluation : 
Questions and answers in class (50%) and reports (50%)

Course Schedule : 
1. Global Climatic System 
2. Mechanisms of Global Warming 
3. Climatic Change and Human History 
4. Economy, Energy and Environment 
5. Urban Environmental Management and Planning
6. Human Activities and Energy in Cities
7. Urban Forms, Land Use and Energy
8. Transportation and Energy
9. Urban Squares, Buildings and Energy
10. Urban Heat Island Phenomena
11. Lifestyles and Energy 
12. Urban Environmental Simulators

Textbook : 
To be decided

Reference : 
To be decided

Message from Lecturer : 
After the dawn of the twenty-first century the theme that rapidly came to the fore was 
the redesign and equipping of cities in order to make “low-carbon society” a reality. 

Through the twentieth century, the world’s urban population increased fourteen-fold, 
from 220 million to 2.8 billion. The concentration of population into cities has many 
merits for promoting economic growth by bringing production and consumption closer 
together, but it also triggers various other problems such as environmental pollution and 
urban poverty. 



Energy demand associated with human activities in cities has increased along with eco-
nomic growth in countries of the world, and the emissions of carbon dioxide—a major 
cause of global warming—have also increased. This trend is particularly evident in Asia, 
which continues to experience economic growth, population growth and urbanization. 
It was in this context that leaders at the G8 Summit of leading economies, held at Lake 
Toyako in Hokkaido, Japan, in 2008, agreed to seek international consensus to reduce 
global greenhouse gas emissions by more than 50% by 2050. The efforts of developed 
countries alone will not be enough to achieve this target. Considering the predicted eco-
nomic and population growth in Asia, this region’s role is crucial. 

Asia is in the process of rapid urbanization, but infrastructure developments such as 
housing, roads, public transport systems, water supply and sewerage systems are far 
behind those in developed countries, so new construction will be necessary. It will be 
important to incorporate and implement a variety of environmental policies in the con-
text of long-term plans to build urban infrastructure. Specifically, cities need to articulate 
policy objectives for aspects such as: land use, urban layout, and facilities design that 
will facilitate low energy consumption; urban green areas and open spaces; harmony 
with nature; intra-regional recycling of organic materials; and resource recycling. More-
over, they need to incorporate these aspects into real measures for urban improvement.

Cities working to address the problem of global warming are demonstrating the very 
concept of “Think Globally, Act Locally”, and such efforts go beyond the traditional 
paradigm of urban development in which the main emphasis was on creating cities that 
were prosperous just for their own citizens. This new paradigm is based on the philoso-
phy that cities should contribute to the protection of the global environment by improv-
ing themselves. Cities face challenges in doing this, however, because a city’s economic 
and financial conditions will strongly influence the degree of cooperation and consensus 
obtained from local citizens for these efforts.



2. Water and Waste Management Policies

Lecturer : 
Victor Shiholo Muhandiki (victor@urban.env.nagoya-u.ac.jp)

Course Objective(s) : 
Water pollution and solid waste are some of the major environmental problems facing 
our society today. For effective management of water and waste, it is essential to have 
relevant rules, laws and policies, and the institutions to administer them. This course 
will introduce the challenges of managing the water environment and waste focusing on 
legal, policy and institutional frameworks

Evaluation : 
Reports 40%, Exam 60%. Students who attend more than 80% of the classes are eligible 
for the exam.

Course Schedule & Contents: 
A) THE GLOBAL WATER PROBLEM

1. Water for Humans and Water for Nature
Water is essential for all forms of life on earth. Water supports not only human life and 
activities on which human life is dependent, but also supports vital ecosystems such as 
forests, rivers, lakes, wetlands, and oceans. It is now recognized that we face a global 
water problem in terms of water quantity and water quality. Some regions in the world 
experience a water scarcity problem while water pollution is a common problem world-
wide. Thus, the challenge we face is how to manage our water resources to meet the 
needs of the various uses of water. Addressing this challenge involves making the right 
balance between allocating water for human uses on the one hand and water for nature 
(ecosystem support) on the other hand. This introductory lecture will highlight key is-
sues regarding the global water situation under the following themes:

1.1 Water as a Basic Human Need (BHN)
1.2 Global water supply and sanitation situation
1.3 Global state of the water environment
1.4 Water for nature: Ecosystem support function of water

2. Global Initiatives to Address the Water Problem
There have been concerted global initiatives to address the water problem. Most of these 
initiatives have been directed at assisting poor countries, which, by their own efforts, 
cannot fully deal with the water problem. In the past, more emphasis was placed on wa-
ter supply provision. However, in recent years, it has become apparent that water supply 
provision has to go hand in hand with other pertinent issues like sanitation provision and 
protection of water sources. In this lecture we will review important global initiatives in 
the water field and their impact. The initiatives that will be reviewed include the follow-
ing:



2.1 Dublin Principles on water management
2.2 Rio Earth Summit and Agenda 21
2.3 World Water Vision (WWV)
2.4 Millennium Development Goals (MDGs)
2.5 World Lake Vision (WLV)

B) WATER QUALITY MANAGEMENT

3. Types and Sources of Water Pollution
Pollution of the water environment is one of the serious problems we face in water man-
agement. The starting point to understand this problem is to know the various types of 
pollution and their sources. Traditionally, wastes such as sewage are disposed of into 
water bodies, relying on the self purification capacity of water bodies for the treatment 
of the wastes. It is therefore also important to understand the self purification function of 
water bodies. In this lecture, different types of pollution in the water environment will 
be discussed, including the following: pathogens, organic wasters (oxygen demanding 
wasters), toxic chemicals (heavy metals and organic chemicals), nutrients and thermal 
pollution. Sources of pollution will be introduced under two categories, namely point 
and non-point (also called diffuse) source pollution. Point source pollution has a clearly 
defined point of origin (such as effluents discharged into the sewerage system from 
households and factories). On the other hand, non-point source pollution originates from 
multiple sources over a wide area (such as runoff from agricultural fields, paved surfaces 
or forests). The self purification function of water bodies will also be introduced. The 
following topics will be covered in this lecture:

3.1 Types of pollution
3.2 Point and non-point sources of pollution
3.3 Self purification of water bodies

4. Water Quality Standards
To measure the level of pollution of water, quantitative parameters such as dissolved ox-
ygen (DO), biochemical oxygen demand (BOD) and transparency are employed. These 
quantitative parameters are used to set water quality criteria, objectives, and standards 
that are applied in water quality management. Water quality criteria, objectives, and 
standards provide scientific information about the effects of pollutants on specific water 
uses and specify water quality requirements for different water uses. The standards pro-
vide the basis for water pollution control regulations and also for planning measures for 
pollution prevention. This class will introduce the above issues under the following top-
ics:

4.1 Water quality parameters
4.2 Drinking water quality standards
4.3 Environmental water quality standards
4.4 Discharge standards
4.5 Water quality monitoring

5. Point and Non-point Source Pollution Control Measures



Different strategies are required to manage point and non-point source pollution. Because 
point sources have identifiable and well defined points of origin, their control is relatively 
easy and often implemented by applying relevant technical or regulatory measures. On the 
other hand, control of non-point source pollution is relatively complicated and often re-
quires measures beyond technical and regulatory control. For example, getting farmers to 
use organic manure instead of chemical fertilizers may require measures such public edu-
cation and awareness raising, involving the farmers in developing the management plan for 
their watershed, etc. In this lecture, we will discuss the various pollution control measures 
under the following topics:

5.1 Policies, laws, regulations and enforcement
5.2 Best Management Practices (BMPs) for non-point source pollution control

C) WATER QUANTITY MANAGEMENT

6. Water Use and Water Rights
Water has many users and uses and often there are conflicts over allocation of right quanti-
ties of water among the different users and uses. For example, the use of river or lake water 
for drinking water supply may conflict with the use of the same river or lake for discharge 
of treated effluent from a municipal wastewater treatment plant or factory. The conflicts 
occur both in space (e.g. upstream – downstream) and time. To manage these conflicts that 
are inherent in water resources management, the responsible authorities (local or central 
governments) often issue water rights for the various users and uses of water. Managing 
conflicts is particularly a challenging task for international water bodies (water bodies 
shared by more than one country). Virtual water is a concept that has attracted much inter-
est in water resources management in recent years. Virtual water is the amount of water 
that is embedded in food or other products needed for its production. For example, when 
Japan imports flowers produced in Kenya, Japan in essence imports virtual water from 
Kenya equivalent to the amount of water used to grow the flowers in Kenya. In this lecture, 
we will discuss water quantity management under the following themes:

6.1 Allocation of water among competing users and uses
6.2 Upstream-downstream issues
6.3 Virtual water

7. Dams and other Flow Regulation Structures
Dams are one of the major water resources infrastructures constructed for purposes such 
as to impound water in order to ensure a stable water supply, to control floods, or to gen-
erate hydro-electric power. While dams serve useful purposes as listed above, in recent 
years there has been intense debate over the necessity of dams. Some have argued strongly 
against dam construction from an environmental point of view. The World Commission on 
Dams (WCD) released a report on the controversial issues related with dam construction in 
2000. This lecture will introduce dams and other flow regulation structures under the fol-
lowing topics:

7.1 Why dams and other flow regulation structures are constructed
7.2 Issues surrounding dam construction: World Commission on Dams (WCD) report



D) LAKES: A TYPIFICATION OF WATER RESOURCES MANAGEMENT ISSUES

8. Characteristics, Values and Problems Facing Lakes
Of all the water resources, it may be argued that lakes are perhaps the most difficult and 
delicate to manage. This is because of three unique characteristics of lakes, namely, long 
retention time, integrating nature, and complex response dynamics. Integrating nature 
means that everything comes together in lakes. In fact lakes act as mirrors of their basins: 
by looking at a lake, you can tell what is going on the lake basin. Long retention time of 
lakes implies that problems in lakes remain for long and finding solution takes long. Com-
plex response dynamics means that all things in water affect each other and the response 
of ecosystems to changes cannot be predicted or controlled. It may therefore not be an 
overstatement to say that if we could succeed to manage lakes effectively, then we could 
succeed to manage all other water bodies. In this and the next series of related lectures, 
lake management issues will be introduced with a view to helping the students understand 
the complex issues inherent in water resources management. The following topics will be 
discussed in this lecture:

8.1 Characteristics of lakes
8.2 Values of lakes
8.3 Problems facing lakes

9. Principles of Lake Management
Principles of lake management refer to basic guidelines or way of thinking that should in-
form lake basin management. Lakes around the world are faced with a host of problems 
such as water pollution, water level decline, overfishing, and introduction of exotic species. 
These problems threaten the many uses of lakes. Principles of lake management provide 
guidelines, which if followed, would lead to effective management of lakes for their sus-
tainable use. In this lecture, the following seven principles of lake management presented 
by the World Lake Vision (WLV) Committee at the Third World Water Forum (WWF3) 
held in Japan in 2003 will be discussed:

9.1 Need for harmony between humans and nature
9.2 Lake drainage basin as the management unit
9.3 Need for long-term preventative approach
9.4 Role of science and information
9.5 Need for conflict resolution
9.6 Need for stakeholder participation
9.7 Need for good governance

10. Essential Components of Lake Basin Management
Managing a lake entails managing the water body itself and its basin. For some issues 
such as long rage transport of atmospheric pollutants or global warming, it is inevitable 
to “think beyond the lake basin”. There are many sectors and players in lake basins and 
it is often the case that the agendas of all the stakeholders are not necessarily in conform-
ity with requirements for lake basin management. For example, it may be the policy of 
the Ministry of Agriculture to increase food production by subsidizing chemical fertilizers 
used by farmers. This policy that looks reasonable from the point of view of food security, 
obviously is in conflict with the objective of water quality management considering that 
increased fertilizer use may lead to increased pollution of lake water. From this example, 



it is clear that lake management requires proper coordination and collaboration among dif-
ferent stakeholders in the lake basin. This lecture will discuss six essential components of 
lake management listed below:

10.1 Policies, laws and regulations
10.2 Institutions
10.3 Technological interventions
10.4 Information systems
10.5 Involving people
10.6 Finance

11. Lake Biwa Case Study
Lake Biwa is the largest lake in Japan and is located in Shiga Prefecture. It is an important 
water resource for 14 million people in the Kansai Metropolitan Region. In addition to wa-
ter supply, the lake has multiple uses such as fishery, flood control, hydro-electric power 
generation and recreation. The population in the lake basin has grown over the past years 
because of the growth of industries in the basin and the existence of a convenient transpor-
tation network that connects the area to the neighboring cities of Kyoto, Osaka and Kobe. 
The lake, believed to be more than 4 million years old, has become tremendously polluted 
over the past 50 years. The largest ever water resources development project in Japan was 
implemented in Lake Biwa basin for 25 years from 1972 – 1997 at a cost of 1.9 trillion 
Japanese Yen. In this lecture, water resources management issues in the Lake Biwa basin 
will be introduced to illustrate the approaches taken in Japan.

E) SOLID WASTE MANAGEMENT

12. Solid Waste Generation, Collection and Disposal
Solid waste is a generic term that describes things that we discard. This lecture will be 
limited to Municipal Solid Waste (MSW). The definition of MSW varies but usually in-
cludes wastes from households and commercial establishments. Solid waste management 
is particularly a major problem in many urban areas with large populations. Generally, the 
amount of solid waste generated increases as people become wealthy. This lecture will in-
troduce basic technical concepts of solid waste management, focusing on waste generation, 
collection and disposal.

13. Waste Minimization, Recycling and Resource Recovery
The challenge we face today is to break the link between waste creation and economic 
growth. There is need to change the way we use resources to ensure efficient use and mini-
mal environmental impacts. This change requires a wide range of interventions, including 
technical and socio-economic measures. But, perhaps, the greatest change needed is at the 
individual level regarding our consumption patterns and our perception of waste. In this 
lecture, we will discuss waste management focusing on waste minimization, recycling and 
resource recovery. Relevant policies for solid waste management will be discussed.

Textbooks : 
Handouts

References : 
•	 Davis, M.L. and D.A. Cornwell (1998). Introduction to Environmental Engineering. 



McGraw-Hill, Inc., New York, USA.
•	 Dixon J.A., L.F. Scura, R.A. Carpenter and P.B. Sherman (1994). Economic Analysis 

of Environmental Impacts. Earthscan, London, UK. (also available in Japanese)
•	 Helmer, R. and I. Hespanhol (1997). Water Pollution Control: A Guideline for the Use 

of Water Quality Management Principles. E&FN Spon, London, UK.
•	 Hester, R.E. and R.M. Harrison (2002). Environmental and Health Impact of Solid 

Waste Management Activities. The Royal Society of Chemistry, Cambridge, UK.
•	 International Lake Environment Committee Foundation, ILEC (2007). Integrated Lake 

Basin Management: An Introduction. International Lake Environment Committee 
Foundation, Kusatsu, Japan. (available online at http://www.ilec.or.jp) (also available 
in Japanese)

•	 International Lake Environment Committee Foundation, ILEC (2005). Managing 
Lakes and their Basins for Sustainable Use: A Report for Lake Basin Managers and 
Stakeholders. International Lake Environment Committee Foundation, Kusatsu, Japan. 
(available online at http://www.ilec.or.jp) (also available in Japanese)

•	 International Lake Environment Committee Foundation, ILEC (2003). World Lake 
Vision: A Call to Action. International Lake Environment Committee Foundation, Ku-
satsu, Japan. (available online at http://www.ilec.or.jp) (also available in Japanese)

•	 Metcalf & Eddy, Inc. (1991). Wastewater Engineering: Treatment and Reuse. McGraw-
Hill, Inc., NewYork, USA.

•	 Ministry of the Environment, Japan (2003). Annual Report on the Environment in Ja-
pan 2003: Local Communities Leading the Transition to a Sustainable Society. Min-
istry of the Environment, Japan, Tokyo, Japan. (available online at: http://www.env.
go.jp)

•	 Novotny, V. and P. Brown, eds. (2007). Cities of the Future: Towards Integrated Sus-
tainable Water and Landscape Management. IWA Publishing, London, UK.

•	 Novotny, V. (2003). Water Quality: Diffuse Pollution and Watershed Management. 
John Wiley & Sons, Inc., New York, USA.

•	 Okada, M. and S.A. Peterson (1999). Water Pollution Control Policy and Management: 
The Japanese Experience. Gyosei, Tokyo, Japan. (also available in Japanese)

•	 Tchobanoglous G., H. Theisen and R. Eliassen (1977). Solid Wastes: Engineering Prin-
ciples and Management Issues. McGraw-Hill, Inc., New York, USA.

•	 World Commission on Dams, WCD (2000). Dams and Development: A New Frame-
work for Decision-Making, The Report of the World Commission on Dams. World 
Commission on Dams. (available online at http://www.dams.org/)

•	 World Water Council, WWC (2000). World Water Vision Commission Report: Vision 
for Water, Life and the Environment. (available online at http://www.worldwatercoun-
cil.org)



3. Introduction to Biodiversity Conservation Policies

Lecturer : 
Mikihiko Watanabe, Adjunct Lecturer
Contact address: Mikhiko WATANABE, Professor, Faculty of Life and Environmental 
Sciences, University of Yamanashi (miwata@urban.env.nagoya-u.ac.jp)

Course Objective(s) : 
The objective of the course is to provide students with a necessary academic background 
on biological diversity/biodiversity. The background consists of 1) definition and situa-
tion of biodiversity; 2) causes of biodiversity loss; 3) theories for analyses and practical 
tools; and 4) present institutions, policies and international laws related with biodiver-
sity. Through the course, the students are expected to: a) understand the problems; b) 
obtain the techniques needed; and c) know capacity building know-how on institutional 
and policy development. The students are required to obtain both comprehensive and 
concrete knowledge to achieve a goal to become global environmental leaders.

Evaluation : 
Presentation 100%

Course Schedule : 
NOTE: This is of an intensive course and is to be held from 27th to 31st August. Those 
who wish to take this course are kindly requested to inform his/her name to the lecturer 
shown above WHEN course registration in APRIL.

1. Orientation - Plan of the Course
2. What is biological diversity? – Definition and classification 
3. Status of biodiversity – Situation, trends, and causes of the loss
4. Convention on Biological Diversity (CBD) and the Nagoya Protocol on ABS
5. CBD and Traditional Knowledge (TK)
6. The Cartagena Protocol on Biosafety and related international treaties (ITPGR)
7. Discussion on GMO in developing countries OR “Should TK be pattnted?”
8. Theory on optimal renewable resource utilisation
9. Conservation measures at policy levels (A Case of Japan ) Biodiversity and   
            private sector – including ‘biodiversity offsets’ 
10. Conservation measures at ‘site’ level (the population and species levels, including 
            a case of Indonesia)
11. The Commons
12. Values for the environment – Economic Valuation and Valuation Methods
13. Decision making criterion – Cost-benefit analysis (CBA) with values for the 
            environment
14. Presentation: Proposal on the National Biodiversity Strategy and Action Plan 
            (NBSAP)
15. Presentation: Proposal on the National Biodiversity Strategy and Action Plan 



(NBSAP) (Continued)
Note: Credits will not be awarded where the student’s attendance rate is less than 80%.

 
Textbooks 
[1]WATANABE, M (2012) Introduction to Biodiversity - Interdisciplinary Approach 
Towards Conservation, Sustainable Use, and the Access and Benefit-Sharing of 
Biodiversity, NUGELP (Available at NUGELP, Room 401, Kankyo-Sogo-Kan)

References
[1]Primack, R. B. (2004) A Primer of conservation biology, Sinauer Associate
[2]Sodhi, N. S. and Ehrich, S. P. eds. (2010) Conservation biology for all, Oxford 
University Press
References  
[1](The) Convention on Biological Diversity Official Web site http://www.cbd.int/
[2]Millennium Ecosystem Assessment (2005) Ecosystem and human well-being: 
biodiversity synthesis, World Resource Institute
[3](The) Secretariat of the Convention on Biological Diversity (2000) Sustaining life on 
earth 

1.  Orientation - Plan of the Course

As orientation, the first lecture explains the plan of the course. The students will be 
informed:
1) Plans of the lectures;
2) Rules to participate in the lectures; and
3) Evaluation criteria.

2.  What is biological diversity? – Definition and classification 

The first thing that students should do is to know what biodiversity is. The lecture 
provides the students definition(s) of biodiversity. 

Contents 
1) Definition of biological diversity/biodiversity;
2) Levels of biodiversity; and
3) The reasons why you conserve biodiversity.

References 
[1]Maclaurin, J. and Sterelny, K. (2008) What is Biodiversity?, University of Chicago 
Press
[2]Millennium Ecosystem Assessment (2005) Ecosystem and human well-being: 
biodiversity synthesis, World Resource Institute
[3]Nunes, P. A. L. D.,　Van Den Bergh, J. C. J. M., and Nijkamp, P. (2003) The 
ecological economics of biodiversity : methods and policy applications, Edward Elgar
[4]Secretariat of the Convention on Biological Diversity (2000) Sustaining Life on Earth 
http://www.cbd.int/doc/publications/cbd-sustain-en.pdf 



[5]Primack, R. B. (2004) A primer of conservation biology, Sinauer Association
[6]Primack, R. B. (200)Essentials of Conservation Biology (4th Edition), Sinauer 
Association

3.  Status of biodiversity – Situation, trends, and causes of the loss

Students need to know the situation of biodiversity, because biodiversity is thought 
to be being lost. After basic information on present biodiversity is provided, trends of 
biodiversity are introduced.

Contents
1) Situation of biodiversity – The number of species; and
2) Trends of biodiversity – loss or improvement.

References
[1]Secretariat of the Convention on Biological Diversity (2006) Global Biodiversity 
Outlook 2
[2]Global Biodiversity Information Facility (GBIF) Official website http://www.gbif.org/ 
[3]Primack, R. B. (200)Essentials of Conservation Biology (4th Edition), Sinauer 
Association
[4] MacLaurin, J. and Sterelny, Kim (2008) What is biodiversity? The University of 
Chicago Press

3.  Status of biodiversity – Situation, trends, and causes of the loss (Continued)

It is widely recognised that human being is facing the 6th mass extinction of biodiversity. 
The point here is what causes are for this. The lecture tries to explain the causes.

Contents
1) Very basis causes of the loss;
2) Framework to analyse the loss; and
3) Typical causes in developing countries – loss of habitat.

References
[1]Wood, A., Stedman-Edwards, P., and Mang, J. eds. (2000) The root causes of 
biodiversity loss, Earthscan
[2]Primack, R. B. (2004) A primer of conservation biology, Sinauer Association

4.  Convention on Biological Diversity (CBD) and the Nagoya Protocol on ABS

The Convention on Biological Diversity (CBD) is an international environmental treaty 
that manages biodiversity. Students need to know basic elements of CBD in order to know 
policies on biodiversity, as they have to know the United Nations Framework Convention 
on Climate Change (UNFCCC) when you intend to know climate change policies. The 
lecture describes objectives of CBD and recent progress of negotiations under CBD.



CBD adopted the Nagoya Protocol on ABS in 2010 and the adoption is thought to be an 
historical event. This lecture explains contents of the Protocol as well.

Contents 
1) Contents of CBD, history, contents, objectives and typical terms;
2) Concept of misappropriation – ‘Bio-piracy’
3) Emergence of Like-Minded Mega-Diverse Countries (LMMCs)
4) Mandate of International Regime (IR)
5) International certificate of origin/source/legal provenance
6)  Nagoya Protocol

References
[1]Convention on Biological Diversity official website http://www.cbd.int/
[2] CBD Official website CBD History http://www.cbd.int/convention/history.shtml

5.  CBD and traditional knowledge (TK)

Traditional knowledge (TK) plays an important role in management of biological and 
genetic resources. Organic substances with no economic values may become resources 
with high economic values by TK. Handling TK simultaneously has to bear technical 
difficulties, partly because it is intangible and partly because it is difficult to judge 
for whom it belongs. In order that the students understand what TK is, the lecture has 
components below.

1  Meaning of traditional knowledge
2  Retention of TK by indigenous people and local communities
3  Protection or utilisation of TK
4  Akwe: Kon Guidelines

References
[1]Laird, S. A. (2002) Biodiversity and traditional knowledge – equitable partnerships in 
practice, Earthscan
[2]Muller, M. R. (2006) The protection of traditional knowledge: Policy and legal advances 
in Latin America, IUCN

6.  The Cartagena Protocol on Biosafety and related international treaties (ITPGR)
      - Discussion on GMO in developing countries 

Safety of genetically modified living organisms (GMO/LMO) is controversial. It has 
advantage to improve productivity in agricultural sector. In contrast, it may bring risks of 
unexpected bio-hazard. CBD has, the Cartagena Protocol on Biosafety. The Protocol must 
be understood by those who intend to learn policies on biodiversity. The lecture is followed 
by discussions on introduction of GMO in developing countries.

Contents
1) The Cartagena Protocol on Biosafety; and
2) Discussion - Introduction of GMO in developing countries.



Reference
[1] Cartagena Protocol official website http://www.cbd.int/biosafety/ 

7.  Discussion on GMO in developing countries OR “Should TK be pattnted?”

8.  Theory on optimal renewable resource utilisation

9.  Conservation measures at policy levels (With a case of Strategy of Japan)

What kinds of policies are possible? How can they be designed? The lecture explains 
typical scenarios of the policies of biodiversity conservation, quoting present Japanese 
strategy on biodiversity. Students should note that the strategy does not solely contain 
policies for conservation but includes policies for utilisation.

Contents 
1) Basic measures as policies; 
2) Japanese biodiversity strategy; and
3) Post- 2010 Biodiversity Target.

References
[1]  Cooper, D. (2010) The CBD Strategic Plan Post-2010, https://www.cbd.int 
[2] National Biodiversity Strategy and Action Plan of Japan (v.3) https://www.cbd.int/doc/
world/jp/jp-nbsap-v3-en.pdf 

10.  Conservation measures at ‘site’ level (the population and species levels)

While conservation policies at national level are important, conservation at ‘site’ level is 
crucial. Students will have views on population, communities, or species for conservation 
through this lecture.

The World Bank uses the term, investing in biodiversity, when the Bank explains its policy 
of projects on biodiversity conservation. The Bank recognise biodiversity as resources 
and it intends to conserve it for future use. The Bank attempts to realise both development 
and conservation through integrated approach. The lecture tries to explain its contents, 
significance and effectiveness.

Contents 
1) Population conservation;
2) Species conservation; and 
3) A case of Indonesia.

References
[1]Guatan, M., Lele, U., Kartodihardjo, H., Khan, A., Erwinsyah, I., and Rana, S. (2000) 
Indonesia – The challenges of World Bank involvement in forests, World Bank



[2]Primack, R. B. (2004) A Primer of conservation biology, Sinauer Associate
[3]Sodhi, N. S. and Ehrich, S. P. eds. (2010) Conservation biology for all, Oxford 
University Press
[4] Wells, M., Guggenheim, S., Khan, A., Wardojo, W., and Jepson, P. (1999) Investing 
in biodiversity – A review of Indonesia’s integrated and conservation projects, the World 
Bank

11.  The commons – A unique community resources management scheme

The commons or common property resources are regarded to be ‘a unique style’ of natural 
resources management. In this context, the resources include biodiversity. In addition to 
this, the commons consists of traditional technology, community organising and institutions 
that may be thought to be similar to TK. Hence, the commons plays an important role in 
the context of biological resources management.

1 Meaning of the commons – Is the commons tragedy?
2 Aspects of the commons – Significance of community-based natural resource 
management
3 Cases of the commons

[1]Ostrom, E. (1990) Governing the commons –The evolution of institutions for collective 
action, Cambridge University Press
[2]Ostrom, E., Gardner, R., and Walker, J. (1994) Rules, games, and common-pool 
resources, Michigan University Press
[3]Bromley, D. W. ed. (1992) Making the commons work – Theory, practice, and policy, 
ICS Press

12.  Values for the environment – Economic Valuation and Valuation Methods

Biodiversity has various economic values. They are especially thought to be resources that 
have explicit and implicit values. This lecture quickly reviews a basic classification of all 
the economic values. This is followed by introduction of valuation methods.

Contents
1) What are values and economic values?
2) Classification of values; and
3) Valuation methods.

References 
[1]Winpenny, J. T. (1991) Values for the environment, HMSO Publications
[2]Dixon, J. A. and Hufschmidt, M. M. eds. (1986) Economic valuation techniques for the 
environment, the John Hopkins University Press
[3]Pearce, D. and Moran, D. (1994) The economic value of biodiversity, Earthscan
[4]Hanley, N. and Roberts, C. R. (2002) Issues in environmental economics, Blackwell
[5]Hidano, N. (1997) Hedonic Approach (or Kankyo-to-shaki-shihon-no-keizaihyouka, in 
Japanese) Keiso-Shobo
[5]Kate, ten Kate and Sarah A Laird  (1999) The commercial use of biodiversity – access 



to genetic resources and benefit sharing, Earthscan 
[6]Kentaro, Y. (2003) Environmental valuation for introducing the local environmental 
tax: A case study of the headwater conservation tax of Kanagawa Prefecture, Society for 
Environmental Economics and Policy Studies, Presentation at Annual Meeting 2003, 
Uploaded and sited at http://homepage2.nifty.com/fujiwara_studyroom/gakkai/seeps2003/
yosida_seeps.pdf
[7]OECD (2001) Valuation of biodiversity benefits: Selected studies, OECD

13.  Decision making criterion – Cost-benefit analysis (CBA) 

Cost-benefit analysis (CBA) is a useful tool of decision making when you design a 
‘project’. This can be applied to policy measures in general. Every time some projects are 
undertaken, they are not free from biodiversity conservation and/or destruction. In addition, 
if you consider economic values of biodiversity into CBA, decision will be changed. You 
are strongly recommended to understand CBA with economic values of biodiversity. The 
first lecture on CBA explains very basic meaning of CBA.

Contents
1) Introduction of CBA – Basic notion; and
2) Calculating Internal rate of return (IRR).

References
[1]Bardman, A. E., Greenberg, D. H., Vining, A.R., and Weimer, D. L. (2006) Cost-benefit 
analysis – concepts and practice (3rd edition), Pearson
[2]Campbell, H. and Brown, R. (2003) Benefit-cost analysis – Financial and economic 
appraisal using spreadsheets, Cambridge UniversityPress

13.  Decision making criterion – Cost-benefit analysis (CBA) Continued 

This lecture explains details of CBA, especially meanings of financial and economic 
appraisals so that students can understand decision criteria of CBA.

Contents
1) Meanings of financial and economic appraisal; and
2) Decision making criteria.

References 
[1]Bardman, A. E., Greenberg, D. H., Vining, A.R., and Weimer, D. L. (2006) Cost-benefit 
analysis – concepts and practice (3rd edition), Pearson
[2]Campbell, H. and Brown, R. (2003) Benefit-cost analysis – Financial and economic 
appraisal using spreadsheets, Cambridge University Press

14. and 15. Presentation: Proposal on the National Biodiversity Strategy and Action 
Plan (NBSAP)

The students are required to make a presentation on a virtual proposal the National 
Biodiversity Strategy and Action Plan (NBSAP) to be revised by responding the Strategic 
Plan 2010 – 2020 and the Aichi Biodiversity Targets.



4. Theory of Environmental Resources Management

Lectures:
Shimpei Iwasaki (shimpei.iwasaki@gmail.com)
Masafumi Nagaishi (nagaishi@urban.env.nagoya-u.ac.jp)

Course Objectives:
This course aims to provide both a general orientation to understand what environmental 
resources are as well as practical insights on how to manage the resources. Topics covered 
include 1) basic theoretical frameworks on environmental resources, 2) management policies 
related to the resources at multiple scales and 3) practical case studies for the resource man-
agement, so that the students understand both theories and real cases. 

Evaluation:
Attendance 20%, Presentation 40%, Reports 40%
Topics to be covered:
1. Orientation - Plan of the course
2. Theory of renewable resource utilization
3. Natural resource scarcity and abundance
4. Theory of the commons
5. Creation of the local commons
6. Environmental changes and risk management
7. Wildlife conservation and management
8. Integrated approaches for environmental resource management
9. Global overviews of water resources
10. Outlook and challenges for solving the water crisis
11. International cooperation for water resources focusing the approaches by Japanese 
ODA
12. Group presentation and discussion
13. Group presentation and discussion
14. Group presentation and discussion

Textbooks:
No textbooks are required.

References:
References will be specified in each lecture

Message from Lectures:

The Reason Why You Study at this Course – Theory of Environmental Resource Management

Environmental resources are one of the most crucial fields in the broad environmental issues. 
Enormous threats to environmental resources in the era of globalization have put pressure 



on people’s livelihoods particularly where they are directly dependent on the resources and 
related ecosystem services. This course put high emphasis on the interaction between human 
and nature at the horizontal level across space and at the vertical level among stakeholders. 
Many stakeholders including the local users, firms, NGOs, the governments and international 
organizations at different scales are often involved in the management of environmental re-
sources, requiring integrated and cooperative approaches to sustainability of the resources. 
Throughout this course, the students are able to have a good understanding of theoretical and 
practical knowledge on the environmental resource management in a wider perspective.

What this Course Intends to Do for the Students

This course covers three points to be addressed: 1) basics of environmental resources; 2) 
management policies related to the resources at multiple scales; and 3) practical case studies 
for the resource management. The course focus on ‘theory’ but it includes practical elements. 
Theories and practical cases are linked each other. 

Step Forward as a Global Environmental Leader

Environmental resources are at the core of environmental studies. Particularly, it should be 
stressed that the poor in developing counties are depending on natural resources in various 
ways. When you understand basic and practical perspectives on how to manage the resources, 
they may inspire you to gain further insights into wise use of environmental resource manage-
ment in a local context. It will be a much help for Asian and African countries and it will be 
an advantage as a leader.



5. Sustainability and Environmental Studies

Lecturer (Coordinator) : 
Victor Muhandiki (victor@urban.env.nagoya-u.ac.jp)

Course Objective(s) : 
The objective of the course is to provide students with several definitions, views, inter-
pretations, and analyses on the notion of sustainability. The lectures are to be given by 
several lecturers that may include external guest researcher(s). 

Sustainability covers broad areas. It is, hence, inevitable that the course consists of vari-
ous topics. Having said so, the course tries to clarify the topics from three viewpoints:
1 Society and/or social sciences;
2  Observation and data by natural sciences; and
3 Urban and spatial perspective.
One common element that should be noted here is ‘safety’.

Evaluation : 
Reports 100%

Topics to be covered : 
1. Sustainability criterion by cost-benefit analysis with levels of environmental  
 ethics
2. Integrated lake basin management (ILBM)
3. Global change monitoring by remote sensing
4. Sustainable urban planning and design
5. Kosa and desertification
6. Natural disaster and the society: a case of the 2004 tsunami and its affections to  
 Aceh of Indonesia
7. Safety production and consumption of chemical products
8. Sustainable transport system
9. Toward environmental friendly and sustainable building
10. Environmentally responsible behavior and subjective well-being
11. The image of the sustainable city - The landscape as a perspective for urban  
 design

and some lectures by guest lecturers.

Textbooks : 
No textbooks are required.

References : 
References will be specified in each lecture.



Message from Lecturer : 
The Reason Why You Study at this Course – Sustainability and Environmental Studies

The term, ‘sustainability’ must be one of the most crucial words in the last few decades. 
After the release of the Brundtland Report, the notion of ‘sustainable development’ has 
been widely diffused. Because of this diffusion, the word, sustainability, has been the 
most often quoted one in the context of environmental issues. Despite the fact that sus-
tainability is important, the term might have been a controversial word, partly because it 
covers board areas and partly because there exist many different definitions. 

It can hardly be possible to make the definitions fix to one. The term and the notion can 
be, however, clarified by some views. Students should bear one his or her own definition 
by one specific field. In order to have this, it is useful to learn several meaningful views 
on sustainability.  

What this Course Intends to Do for the Students

Even if this course in which several lectures are given by distinguished professors is not 
able to show the students absolute solution on sustainability, the course can show a few 
crucial views on sustainability. The views reflect characteristics of the Graduate School 
of Environmental Studies, Nagoya University. The characteristics in this academic year 
are:
1  Society and/or social sciences;
2  Observation and data by natural sciences; and
3 Urban and spatial perspective.
One common element that should be noted here is ‘safety’. 

Step Forward as a Global Environmental Leader 

The future leader has to have his or her own specific field. In addition to this, the leader 
is required to have overall and comprehensive views on environmental issues. Listen to 
various views—or you may call it as interpretations—on sustainability provided by this 
course and try to unify them by your own way so that you will have your own views as 
the leader.



6. Climate Change Policies

Lecturer (Coordinator): 
TBD

Course Objective(s) : 
The objective of the course is to provide students with basic facts and knowledge on pol-
icy measures on climate change. The topics of Asian and African countries are focused. 
The course has a unique style. Distinguished external lectures will give you lectures, in 
addition to lectures by the course coordinator. The basic facts that the students should 
know are contents of the United Nations Framework Convention on Climate Change and 
the Kyoto Protocol, including such as emission trading and CDM. Furthermore, other 
related matters such as transportation and deforestation should be understood.

The details stll need to be defined, but should basically follow the same structure as last 
year.  For reference, the course evaluation method and schedule of last year is shown be-
low.  

Evaluation : 
Reports 100%

Course Schedule : 
1. Orientation: Plan of the course
2. History of global environmental issues: basic frameworks and approaches
3. Environmental principles and theories in relation to climate change in developing 
 courtiers
4. Question of technology to cope with climate change in developing countries
5. Possible policy measures to achieve GHGs reduction targets
6. Developing countries and climate change
7. Kyoto mechanisms and developing countries
8. Waste Management and Recycling to GHG Emission Reduction
9. Deforestation and climate change
10. Energy efficiency in developing countries
11. Transportation and climate change
12. Climate Change and Governance
 (Order of lectures is subject to change.)

Note: Credits will not be awarded where the student’s attendance rate is less than 80%.

Textbooks : 
No textbooks are required. 

References : 
[1]IPCC (2007) Climate Change 2007: Synthesis Report. Contribution of Working 



Groups I, II and III to the Fourth Assessment, Report of the Intergovernmental Panel on 
Climate Change [Core Writing Team, Pachauri, R.K and Reisinger, A. eds.]. IPCC http://
www.ipcc.ch/ipccreports/ar4-syr.htm 
(Other references will be specified in each lecture.)

Message from Lecturer : 
The Reason Why you Study at this Course – Climate Change Policies

Climate change is obviously one of the most important – and probably the most popular 
– environmental issues. A number of natural, social, and political factors are involved in 
climate change. On the one hand, for the students who are interested in climate change, 
they are able to understand through the lectures both comprehensive and concrete policy 
measures to combat climate change. On the other hand, even for the students whose top 
study priority is not climate change, they can understand basic facts about the climate 
change and will find that there are a number of policy measures and institutions involved 
in it. Some of the measures are well-developed and sophisticated and are suggestive 
even for other environmental fields. 

What this Course Intends to Do for the Students

The course intends to do two things for the students, with regard to climate change poli-
cies. Firstly, the lectures are given by staffs of established international organisation/
firms. Secondly, the topics of Asian and African countries are focused. 

Regarding the former, distinguished external lectures can show the students real and 
vivid aspects of climate change policies, including past and present situations of the 
United Nations Framework Convention on Climate Change and detailed schemes under 
the Kyoto Protocol such as emission trading and CDM. 

Regarding the latter, some lecturers will give lectures on concrete policies of transporta-
tion, deforestation (land use and land-use change and forestry) and other matters related 
with Asia and African countries.

Step Forward as a Global Environmental Leader 

Knowing climate change policies is a must for candidates of future environmental lead-
ers. The students are strongly recommended to obtain vary basic knowledge on climate 
change policies. Furthermore, the students are advised to think the policies from the 
viewpoint of ‘inter-linkage’ amongst climate change, water and waste,  and biodiversity. 



7. Water and Waste Engineering

Lecturer : 
Victor Shiholo Muhandiki (victor@urban.env.nagoya-u.ac.jp)

Course Objective(s) : 
Water pollution and solid waste are some of the major environmental problems facing 
our society today. In this class we will learn about various technologies and measures 
applied in drinking water supply, control of pollution of water bodies, and solid waste 
management.

Evaluation : 
Reports 40%, Exam 60%. Students who attend more than 80% of the classes are eligible 
for the exam.

Course Schedule & Contents: 
A)  THE HYDROLOGIC CYCLE AND DRINKING WATER SUPPLY

1. The Hydrologic Cycle and Pollution of Water Bodies
Viewed from space, the earth looks like a blue planet: most of the earth’s surface is cov-
ered with water. Water moves in an endless cycle, changing between the three states of 
water, namely, liquid, vapor and solid. The cycle through which water moves is called 
the hydrologic cycle and it is the natural process through which water is replenished, 
redistributed and purified. As water moves through the hydrologic cycle, its quality and 
quantity changes because of both natural processes and human activities. Understanding 
the hydrologic cycle is therefore the first step to understanding water resources manage-
ment issues. In this introductory lecture we will lean about the water cycle and pollution 
of water bodies under the following themes:

1.1 Water cycle
1.2 Pollution of water bodies
1.3 Self purification of water bodies

2. Drinking Water Supply 
Water is one of the Basic Human Needs (BHNs) and the development of society highly 
depends on the access to adequate and safe water. However, many people in develop-
ing countries still do not have access to safe drinking water. Global statistics show that 
about 1.2 billion people (about 20% of the global population) do not have access to safe 
drinking water. Providing safe drinking water to those who do not have it remains one of 
the greatest challenges of our society today. This lecture will introduce various technical 
aspects of water supply systems under the following topics:

2.1  Sources of water
2.2 Water treatment and water supply systems
2.3 Water demand forecasting



B) POINT AND NON-POINT SOURCE POLLUTION AND POLLUTION LOAD  
 ESTIMATION

3. Point Source Pollution
Pollution of the water environment is one of the serious problems we face in water man-
agement. The starting point to understand this problem is to know the various types of 
pollution and their sources. Sources of pollution are broadly classified into two catego-
ries, namely, point and non-point (also called diffuse) sources. Point source pollution has 
a clearly defined point of origin (such as effluents discharged into the sewerage system 
from households and factories). On the other hand, non-point source pollution originates 
from multiple sources over a wide area (such as runoff from agricultural fields, paved 
surfaces or forests). In this class, we will learn about point source pollution under the 
following topics:

3.1 Domestic wastewater
3.2 Industrial wastewater
3.3 Livestock

4. Non-point Source Pollution
Because of its nature of origin (multiple sources over a wide area), non-point source pol-
lution remains one the major challenges in the management of the water environment in 
both developed and developing countries. In particular, urban non-point source pollu-
tion (from roofs and paved surfaces in urban areas) is becoming increasingly important 
because of increasing urbanization worldwide. In this lecture, we will discuss non-point 
source pollution under the following topics:

4.1 Agriculture
4.2 Natural systems
4.3 Urban non-point source pollution
4.4 Atmospheric deposition

5. Point and Non-point Source Pollution Load Estimation
After various sources of pollution to a water body are identified, the next step is to quan-
tify the relative contribution of the various sources of pollution. For this purpose, a lot 
of data are required, including regular monitoring data of water quality and water flows. 
Thus, continued monitoring and research to collect basic data for quantification of the 
various pollution sources is an important aspect of water quality management. Several 
models for estimating pollution load exist. The models are very useful tools for simu-
lating pollution loads and predicting the effects of various measures for remediation of 
water quality. This lecture will introduce various methods of estimating pollution load to 
water bodies.

C) POINT AND NON-POINT SOURCE POLLUTION CONTROL

6. Domestic Wastewater Treatment Systems
Domestic wastewater (sewage) is one of the main sources of pollution to surface water 
bodies. Domestic sewage contains pathogens which contaminate surface water bodies 
resulting in outbreaks of waterborne diseases. Input of nutrients contained in sewage 



can result in eutrophication of surface water bodies, and input of organic matter results 
in reduced dissolved oxygen concentration. If sewage contains industrial effluents, toxic 
contamination by persistent organic pollutants and heavy metals can also occur. Sewer-
age systems are installed to alleviate these pollution problems. However, strictly speaking, 
sewerage systems are in most cases installed for public health protection rather than for 
protection of the water environment. This lecture will introduce various sewage treatment 
technologies under the following topics:

6.1 Conventional treatment systems
6.2 On-site disposal systems and ecological sanitation

7. Industrial Wastewater Treatment Systems
Domestic wastewater treatment systems discussed in the previous lecture are usually not 
designed to treat industrial wastewater. In other words, if industrial effluent is discharged 
into domestic wastewater treatment system, the pollutants contained in the industrial efflu-
ent would pass through the system without any treatment. Industrial effluents are therefore 
best controlled by treating them at the source before they are discharged to the sewerage 
system. In this class, we will learn about various industrial wastewater treatment technolo-
gies.

8. Basin Management for Non-Point Source Pollution Control
Different strategies are required to manage point and non-point source pollution. Because 
point sources have identifiable and well defined points of origin, their control is relatively 
easy and often implemented by applying relevant technical or regulatory measures. On the 
other hand, control of non-point source pollution is relatively complicated and often re-
quires measures beyond technical and regulatory control. For example, getting farmers to 
use organic manure instead of chemical fertilizers may require measures such public edu-
cation and awareness raising, involving the farmers in developing the management plan for 
their watershed, etc. Non-point source pollution control entails a wide range of measures 
focused on catchment protection. In this lecture, we will discuss the various approaches to 
non-point source pollution control under the following topics:

8.1 Reforestation and afforestation
8.2 Catchment protection
8.3 Wetland restoration and construction

9. Inside-Water Body Measures for Pollution Control
Ideally, tackling the problem of pollution of water bodies should entail addressing the 
problem at the source (point or non-point source) as discussed in the previous lectures. 
However, in some cases, the problem within the water body may be so serious that meas-
ures within the water body itself may be necessary. For example, in a heavily eutrophic 
lake, removal of water weeds from the lake may be the desirable short-term measure to 
deal with the water quality problem in the lake. Alternatively, removal of heavily polluted 
sediments may be desirable measure to deal with toxic chemical contamination in a lake. 
It should be noted that these inside-water body measures by themselves cannot constitute a 
solution to the water quality problem unless the root causes of the problem are addressed. 
The inside-water body measures are also very expensive undertakings and may disrupt the 
ecosystem. This lecture will introduce some of the in-water body measures under the fol-
lowing topics:



9.1 Control of nuisance species
9.2 Control of water quality

D) SOLID WASTE MANAGEMENT

10. Solid Waste Generation, Collection and Disposal
Solid waste is a generic term that describes things that we discard. This lecture will be 
limited to Municipal Solid Waste (MSW). The definition of MSW varies but usually in-
cludes wastes from households and commercial establishments. Solid waste management 
is particularly a major problem in many urban areas with large populations. Generally, the 
amount of solid waste generated increases as people become wealthy. This lecture will in-
troduce basic technical concepts of solid waste management, focusing on waste generation, 
collection and disposal.

11. Waste Minimization, Recycling and Resource Recovery
The challenge we face today is to break the link between waste creation and economic 
growth. There is need to change the way we use resources to ensure efficient use and mini-
mal environmental impacts. This change requires a wide range of interventions, including 
technical and socio-economic measures. But, perhaps, the greatest change needed is at the 
individual level regarding our consumption patterns and our perception of waste. In this 
lecture, we will discuss waste management focusing on waste minimization, recycling and 
resource recovery. Relevant policies for solid waste management will be discussed.

Textbooks : 
Handouts

References : 
•	 Davis, M.L. and D.A. Cornwell (1998). Introduction to Environmental Engineering. 

McGraw-Hill, Inc., New York, USA.
•	 Dixon J.A., L.F. Scura, R.A. Carpenter and P.B. Sherman (1994). Economic Analysis 

of Environmental Impacts. Earthscan, London, UK. (also available in Japanese)
•	 Helmer, R. and I. Hespanhol (1997). Water Pollution Control: A Guideline for the Use 

of Water Quality Management Principles. E&FN Spon, London, UK.
•	 Hester, R.E. and R.M. Harrison (2002). Environmental and Health Impact of Solid 

Waste Management Activities. The Royal Society of Chemistry, Cambridge, UK.
•	 International Lake Environment Committee Foundation, ILEC (2007). Integrated Lake 

Basin Management: An Introduction. International Lake Environment Committee 
Foundation, Kusatsu, Japan. (available online at http://www.ilec.or.jp) (also available 
in Japanese)

•	 International Lake Environment Committee Foundation, ILEC (2005). Managing 
Lakes and their Basins for Sustainable Use: A Report for Lake Basin Managers and 
Stakeholders. International Lake Environment Committee Foundation, Kusatsu, Japan. 
(available online at http://www.ilec.or.jp) (also available in Japanese)

•	 International Lake Environment Committee Foundation, ILEC (2003). World Lake 
Vision: A Call to Action. International Lake Environment Committee Foundation, Ku-
satsu, Japan. (available online at http://www.ilec.or.jp) (also available in Japanese)

•	 Metcalf & Eddy, Inc. (1991). Wastewater Engineering: Treatment and Reuse. McGraw-
Hill, Inc., New York, USA.

•	 Ministry of the Environment, Japan (2003). Annual Report on the Environment in Ja-



pan 2003: Local Communities Leading the Transition to a Sustainable Society. Min-
istry of the Environment, Japan, Tokyo, Japan. (available online at: http://www.env.
go.jp)

•	 Novotny, V. and P. Brown, eds. (2007). Cities of the Future: Towards Integrated Sus-
tainable Water and Landscape Management. IWA Publishing, London, UK.

•	 Novotny, V. (2003). Water Quality: Diffuse Pollution and Watershed Management. 
John Wiley & Sons, Inc., New York, USA.

•	 Okada, M. and S.A. Peterson (1999). Water Pollution Control Policy and Management: 
The Japanese Experience. Gyosei, Tokyo, Japan. (also available in Japanese)

•	 Tchobanoglous G., H. Theisen and R. Eliassen (1977). Solid Wastes: Engineering Prin-
ciples and Management Issues. McGraw-Hill, Inc., New York, USA.

•	 World Commission on Dams, WCD (2000). Dams and Development: A New Frame-
work for Decision-Making, The Report of the World Commission on Dams. World 
Commission on Dams. (available online at http://www.dams.org/)

•	 World Water Council, WWC (2000). World Water Vision Commission Report: Vision 
for Water, Life and the Environment. (available online at http://www.worldwatercoun-
cil.org)



8. Biological Resource Management Policies

Lecturer : 
TBD

Course Objective(s) : 
The objective of the course is to provide the students with: 1) explanation of the contents 
of biological and genetic resources; 2) definition of access and benefit-sharing of the re-
sources (ABS); 3) description of political situation of ABS; and 4) introduction of cases 
of resource utilisation. The students are required to understand the meaning of biological 
and genetic resources and understand the significance of the resources in the context of 
biodiversity conservation. Especially, political situation on the resources is needed to be 
understood.

The details still need to be defined, but should basically follow the same structure as last 
year.  For reference, the course evaluation method and schedule of last year is shown be-
low. 

Evaluation : 
Presentation (100%)

Course Schedule : 
1. Plan of the Course / What are biological and genetic resources?
2. CBD and access to biological resources and benefit-sharing (ABS)  
3. CBD, ABS, and International Regime - Political situation
4. CBD and traditional knowledge (TK)
5. Intellectual property rights (IPRs) and biological and genetic resources
 - Discussion on ‘bio-piracy’, TK, and intellectual property rights (IPRs)
6. Economic values of biological resources in the context of ABS
7. The commons – A unique community resources management scheme
8. Case 1 (Strategy): Bio-prospecting – Classical case of Merk-INBIO
9. Case 2(Policy): Investing in biodiversity – Case of Indonesia
10. Case 3(International policy): Those who have both abundant resources and 
 technology – Australia
11. Presentation by students and discussion 1)
12. Presentation by students and discussion 2)
13. Presentation by students and discussion 3)
14. Summary of the lectures

Plan of the lectures : 

1. Plan of the Course / What are biological and genetic resources?
The first lecture provides students with the plan by which students will be informed de-
tailed structures of the course. In addition to this, the students will be explained what 
the course intends to do for them. This will be followed by explanations on definition of 



biological and genetic resources. Biological and genetic resources (biological resources, 
in short) are main components of biodiversity and they are crucial sources for biotech-
nology and bio-industry. Knowing utilisation of the resources is critical step to under-
stand biodiversity conservation, its sustainable use, and fair and equitable sharing of the 
benefits. Contents of the lecture are shown below.

Contents: 
1 Definition of biological and genetic resources
 1) Definition
2 Difference in definitions
 1) Some factors that change definitions
 2) Difference in recognition – Old-biotechnology and new-biotechnology
3 Categories of the resources
 1) Utilisation in various markets and fields

References: 
[1] Convention on Biological Diversity, Convention Text, http://www.cbd.int/conven-
tion/convention.shtml 
[2]Kate, K. T. and Laird, S. A. (1999) The commercial use of biodiversity – access to 
genetic resources and benefit-sharing, Earthscan

2. CBD and access to biological resources and benefit-sharing (ABS) 
The Convention on Biological Diversity stipulates how the contracting parties should 
treat biological and genetic resources. Amongst three objectives of CBD, the third ob-
jective is the fair and equitable sharing of the benefits arising out of the utilization of 
genetic resources and is called ‘ABS’. ABS has critical role in biological resources man-
agement. In order that the students can understand its meaning, the lecture will be given 
by components below.

Contents: 
1 ABS – its original meaning, intention and Article 15
 1) Article 15 
 2) Meanings of PIC and MAT
2 Other related Articles 8(j), 16, and 19
3 ABS in problematic – the reasons why it is stagnating
 1) Technical limitation
 2) Historical background and emotional and emotional factors 
  – e.g. plant hunters
 3) Prominent characteristics of biological and genetic resources 

References:
[1] Convention on Biological Diversity, Official Website, http://www.cbd.int/ 
[2]Secretariat of the Convention on Biological Diversity (2008) Access and benefit-
sharing in practice: trends in partnerships across sectors, Technical Series No. 38
[3]Japan Bio-industry Association (2007) High-level expert meeting in Tokyo 2007 – 
Addressing the access and benefit-sharing (ABS) challenges in the context of the Con-
vention on Biological Diversity, Symposium proceedings held on 8th and 9th February 
2007 in Tokyo, organised by Japan Bio-industry Association



3. CBD, ABS, and International Regime - Political situation
As explained in the previous lecture, ABS is stagnating, partly because of its technical dif-
ficulties and partly because of its political situation. The better description might be that 
ABS is often treated as a political matter rather than technical matter because of some 
difficulties. In order to resolve this problem and improve the situation, CBD required the 
contracting parties to negotiate the international regime (IR) that is expected to become a 
‘regime’ to facilitate the access and benefit-sharing. The lecture explains nature and situa-
tion of IR.

Contents: 
1 Concept of misappropriation – ‘Bio-piracy’
2 Emergence of Like-Minded Mega-Diverse Countries (LMMCs)
3 Mandate of International Regime (IR)
4 International certificate of origin/source/legal provenance

References:
[1] Mgbeoji, I. (2006) Global biopiracy – patens, plants, and indigenous knowledge, UBC 
Press
[2]Reports of the meetings of the Ad Hoc Open-ended Working Group on Access and Ben-
efit-sharing, http://www.cbd.int/abs/ 
[3]Report of the meeting of the Group of Technical Experts on an international recognized 
certificate of origin/source/legal provenance, http://www.cbd.int/doc/?mtg=absgte-01 (sited 
on 5th August 2009)

4. CBD and traditional knowledge (TK)
Traditional knowledge (TK) plays an important role in management of biological and ge-
netic resources. Organic substances with no economic values may become resources with 
high economic values by TK. Handling TK simultaneously has to bear technical difficul-
ties, partly because it is intangible and partly because it is difficult to judge for whom it be-
longs. In order that the students understand what TK is, the lecture has components below.

Contents: 
1  Meaning of traditional knowledge
2  Retention of TK by indigenous people and local communities
3  Protection or utilisation of TK
4  Akwe: Kon Guidelines

References:
[1]Laird, S. A. (2002) Biodiversity and traditional knowledge – equitable partnerships in 
practice, Earthscan
[2]Muller, M. R. (2006) The protection of traditional knowledge: Policy and legal advanc-
es in Latin America, IUCN

5. Intellectual property rights (IPRs) and biological and genetic resources
 -Discussion on ‘bio-piracy’, TK, and intellectual property rights (IPRs)
Biological and genetic resources can be protected by intellectual property rights (IPRs), i.e. 
patent. Rights of inventors have to be protected by the law. This protection, however, may 



cause conflicts between providers of resources and users of them. In order to describe this 
situation, the lecture consists of components below.
Contents: 
1 IPR and biodiversity 
2 Related regime – TRIPs Agreement of WTO, discussion at WIPO
3 Conflict on TK – To whom does TK belong? Is it for every one? 
 – A case of conflict between India and the US on turmeric
4 Discussion – Should TK be patented?

References:
[1]Dutfield, G. (2000) Intellectual property rights, trade and biodiversity, Earthscan
[2]Dutfield, G (2004) Intellectual property, biogenetic resources and traditional knowledge, 
Earthscan
[3]Swanson, T. M. (1995) Intellectual property rights and biodiversity conservation – an 
interdisciplinary analysis of the values of medical plants, Cambridge University Press

6. Economic values of biological resources in the context of ABS
Biodiversity has a various economic values. In addition, biological and genetic resources 
are thought to have economic values. They are resources, because they have values. This 
lecture quickly reviews a basic classification of all the economic values. This is followed 
by introduction of valuation methods and classification at intermediary or advanced levels.

Contents: 
1 Classification of economic values – A quick review
2 Values and format of benefits 
3 Unique value by bio-prospecting such as drug discovery and negative values 
 – pathogen 
4 Evaluation of biological resources – two advanced methods

References:
[1] Dixon, J. A., Scura, L. F., Carpenter, R. A., and Sherman, P. B. (1986) Economic analy-
sis of environmental impacts, Earthscan
[2]Kalof, L. and Satterfield, T. eds. (2005) The Earthscan reader in environmental values, 
Earthscan
[3]Rietbergen-McCracken, J. and Abaza, H. eds. (2000) Environmental valuation – A 
world wide compendium of case studies, Earthscan
[4]Hanley, N. and Mourato, S., and Wright, R. E. (2002) Choice modelling approaches: A 
superior alternative for environmental valuation?, in Hanley, N. and Roberts, C. J. eds. Is-
sues in environmental economics, Blackwell
[5]Winpenny, J. T. (1991) Values for the environment – A guide to economic appraisal, 
HMSO
[6]Hensher, D. A., Rose, J. M., and Greene, W. H. (2005) Applied choice analysis – A 
primer, Cambridge University Press 
[7]Polansky, S. ed. (2002) The economics of biodiversity conservation, Ashgate

7. The commons – A unique community resources management scheme
The commons or common property resources are regarded to be ‘a unique style’ of natural 
resources management. In this context, the resources include biodiversity. In addition to 
this, the commons consists of traditional technology, community organising and institu-



tions that may be thought to be similar to TK. Hence, the commons plays an important role 
in the context of biological resources management.
Contents: 
1 Meaning of the commons – Is the commons tragedy?
2 Aspects of the commons 
 – Significance of community-based natural resource management
3 Cases of the commons

References:
[1]Ostrom, E. (1990) Governing the commons –The evolution of institutions for collective 
action, Cambridge University Press
[2]Ostrom, E., Gardner, R., and Walker, J. (1994) Rules, games, and common-pool re-
sources, Michigan University Press
[3]Bromley, D. W. ed. (1992) Making the commons work – Theory, practice, and policy, 
ICS Press

8. Case 1 (Strategy ): Bio-prospecting – Classical case of Merk-INBIO
One of the prominent characteristics of biological and genetic resources is bio-prospecting. 
This classic case of Merk-INBIO can describe a very basic scheme for bio-prospecting 
under ABS of CBD. Through this case, students are expected to understand the strategy of 
the firm on biological and genetic resources. 

Contents: 
1 Agreement between Merk and INBio for bio-prospecting in Costa Rica
2 Lessons from this case

References:
[1] Reid, W. V., Laird, S. A., Meyer, C. A., Gámez, R., Sttenfield, A., Janzen, D. H., Gollin, 
M. A., and Juma, C. (1993) Biodiversity prospecting : using genetic resources for sustain-
able development, World Resources Institute
[2]Sampath, P. G. (2005) Regulating bioprospecting – institutions for drug research, access 
and benefit-sharing, United Nations University Press

9. Case 2 (Policy): Investing in biodiversity – Case of Indonesia
The World Bank uses the term, investing in biodiversity, when the Bank explains its policy 
of projects on biodiversity conservation. The Bank recognise biodiversity as resources and 
it intends to conserve it for future use. The Bank attempts to realise both development and 
conservation through integrated approach. The lecture tries to explain its contents, signifi-
cance and effectiveness.

Contents: 
1 Basic aspects of Integrated Conservation and Development Projects (ICDP)
2 Case of Indonesia 
3 Lessons learned 

References: 
[1] Wells, M., Guggenheim, S., Khan, A., Wardojo, W., and Jepson, P. (1999) Investing 
in biodiversity – A review of Indonesia’s integrated and conservation projects, the World 
Bank



[2]Guatan, M., Lele, U., Kartodihardjo, H., Khan, A., Erwinsyah, I., and Rana, S. (2000) 
Indonesia – The challenges of World Bank involvement in forests, World Bank
10. Case 3 (International Policy) : Those who have both abundant resources and 
 technology – Australia

There used to exist a dichotomy that developing countries have rich biological resources 
and developed countries don’t and that the former do not have technologies and the latter 
do.   Recently, however, some countries are regarded to have both resources and technol-
ogy. A typical example for this is Australia. China and India may be added to this example 
as emerging economies. Australian case implies ABS regulation as international policy.

Contents: 
1 Biodiscovery Act 2004 in Queensland
2 Case of ABS
3 Matter of indigenous people

References:
[1] Laird, S., Monagle, C., and Johnston, S. (2008) Queensland biodiversity collaboration 
– The Griffith University AstraZeneca partnership for natural product discovery, UNU-IAS 
Report, United Nations University 
[2]Australia, Biodiscovery act 2004, http://www.legislation.qld.gov.au/LEGISLTN/
ACTS/2004/04AC019.pdf sited on 21st August 2009

11. Presentation by students and discussion 1) – 3)
Students are required to make a presentation on a World Bank / GEF project that is related 
to biodiversity. A list of the project is introduced. Each student can choose his/her project 
in which he/she is interested. Through preparation for the presentation, the students are ex-
pected to understand how the projects are designed. 
 



9. Biological Resource Management Projects

Lecturer:
Masafumi Nagaishi (nagaishi@urban.env.nagoya-u.ac.jp)

Course Objective(s):
There are various difficulties in the implementation of biological resource management 
projects. This course provides some themes surrounding the biological resource 
management projects such as food problems, poverty issues, and case studies of the  
projects.
In the course of lectures, the students will discuss the good practices and appropriate 
solutions for projects. Goals are:
1. To understand the importance and problems of biological resource management.
2. To explain the problems on and lessons learned from the case study projects.

Students are required to prepare presentations of country reports and case studies.

Course Schedule:
1. Biological resource management
This session will focus on what biodiversity is, why its conservation is important, and how 
the loss of biodiversity influences human communities. Fundamental questions to start 
learning about biological resource management will be presented and shared. 

2. Approaches to biological resource management
In this session, development strategies for biological resource management at JICA (Japan 
International Cooperation Agency), the implementation organization of Japanese ODA, 
will be introduced. The students will learn and discuss appropriate approaches toward 
biological resource management in the framework of the development strategies.

3. Various viewpoints for biological resource management
Various issues must be taken into consideration at the same time in order to carry out any 
project. Projects for biological resource management particularly require this attitude 
as they involve many aspects such as rural and community development, education, 
technology, and economic benefits from the resources. In this session, various viewpoints 
that are especially important for biological resource management projects will be 
introduced and discussed among the students.

4. Country report
The students will present biological resource management projects in their home countries. 
Approaches of the projects will be examined based on the discussion obtained prior in this 
course. 

5. International cooperation framework of JICA
In this session, JICA’s international cooperation activities and its principles will be 
introduced. The role of international cooperation on the conservation of biological 



resources will be discussed, with a particular focus on JICA’s policy.

6. Case study and discussion
Actual biological resource management projects will be reviewed using case studies. The 
students will learn practical lessons from the projects.

7. Review
We will discuss the importance and difficulties on the biological resource management as a 
review of the whole sessions of the course.

Message from Lecturer:
It is important for Global Environmental Leaders, who will develop and manage 
environmental policies in the future, to understand the practical problems in implementing 
projects as well as to acquire project management skills.

This course is designed to provide the students with the importance and difficulties of 
biological resource management and also complexities of the issues surrounding the 
projects through some case studies. 



10. Environmental Industry Systems

Lecturers : 
Masafumi Nagaishi (nagaishi@urban.env.nagoya-u.ac.jp)
Ryoko Nakano (rnakano@urban.env.nagoya-u.ac.jp)

Course Objective(s) : 
This course is structured on a unique style of learning. The course consists of: 1) lectures 
by environmental industries located in Chubu areas; 2) presentations and/or discussions 
amongst the students, 3) discussions between the students and the industry staffs. The 
industries are of prominent companies mainly in the field of manufacturing. Note that 
students are strongly recommended to take ‘Theory of Environmental Resources Man-
agement’. If you are absent for more than three lectures, you will lose qualification to 
receive credits.

Evaluation : 
Presentation 50%, Report 50%

Course Schedule : 
1. Plan of the course / What industries are environmentally friendly? 
2. Lecture by industry 1
3. Lecture by industry 2
4. Lecture by industry 3
5. Lecture by industry 4
6. Lecture by industry 5
7. Lecture by industry 6
8. Lecture by industry 7
9. Lecture by industry 8
10. Lecture by industry 9
11. Lecture by industry 10
12. Group presentations and discussions 1
13. Group presentations and discussions 2
14. Group presentations and discussions 3

 (Note that the number of presentations is subject to change by the number of participants.)

Note: Credits will not be awarded where the student’s attendance rate is less than 80%.

Textbooks : 
No textbooks are required.

References : 
References will be specified in each lecture.



Message from Lecturers : 
The Reason Why You Study at this Course – Environmental Industry Systems

Goods and services on which all of us depend on to live are produced mainly in the 
private sector, while the public sector provides governmental services. The produc-
tion depends on utilisation of the resources and is not free from pollution. It means that 
overexploitation of the resources and damage by pollution on the environment can be 
deteriorated or alleviated by the activities of the private sector. The private sector, say, 
industries is responsible for production of goods. It should be stressed not only that the 
industries is just a source of the pollution or waste and but also that a number of firms 
are very keen at improving the environment. Knowing the system of industry to improve 
the environment is therefore one of the keys to know how to improve the environment, 
while knowing the policies by the government is also important. 

What this Course Intends to Do for the Students

This course tries to carry out a unique and, hopefully, breakthrough attempt for educa-
tional and learning methodologies. The course consists of: 1) lectures by environmental 
industries located in the Chubu areas; 2) presentations and/or discussions amongst the 
students, and 3) discussions between the students and the experts from industries. In ad-
dition, internship and/or field research would be related with this course. One of the in-
dustries would be your internship site. The students will know the stimulating facts and 
impressive experience by the industries. The students are encouraged to take such pre-
cious opportunities regardless of the need for much efforts to complete te course.

Step Forward as a Global Environmental Leader 

One alternative to work as an environmental leader might be working as a government 
official in a related field of the environment. You should not forget, however, a business 
leader can also contribute to the solution of the environmental problems. Just listen to 
what present leaders in the Chubu area speak to you. You will learn much, especially 
down-to-earth know-how of environmental improvement.



11. Environmental Systems Analysis and Planning

Lecturers : 
Hiroki Tanikawa (tanikawa@nagoya-u.jp)

Course Objective(s) : 
To understand “environmental systems”, i.e., the interaction of human activities and na-
ture.
To learn the scientific mechanisms of global environmental problems, such as climatic 
change.
To learn the basic principles and methods of analysing environmental systems, e.g., en-
vironmental economics, mathematical models, life-cycle assessment, etc.
To learn the principles and methods of environmental management at local, national and 
global scales.

Evaluation : 
Attendance to each class is a prerequisite for evaluation.
Reports on 5 to 6 subjects 100%

Course Schedule : 
1.  Environmental Systems: Natural Resources and Human Activities
2.  Circulation and Transformation of Water, Air, Energy and Materials
3.  Environmental Space and Carrying Capacity of the Earth
4.  Global Climate Issues
5.  Math: Modeling of Climate Change
6.  Environmental Resouce Economics
7.  Math: Lotka-Volterra¡Çs Equations
8.  Sustainable Development
9.  Environmental Indicators and Environmental Resource Accounting
10.  Life Cycle Assessment
11.  Urban Climate System

Textbook : 
To be decided.

References : 
To be decided.

Message from Lecturers : 
The objective of this lecture is to understand the framework of and learn methodology 
of analyzing “environmental systems”, that are the synergistic relationships created by 
interactions between nature and humans.  

Even in today’s world, despite advanced science and technology, an overwhelming 
number of complex natural phenomena have not yet been fully explained.  Human ac-
tivities–consisting of socioeconomic systems–are interconnected in complex ways, and 



further complicated by the complexity of individuals and group interests, desires, and 
values.  

A major role of environmental systems analysis is to make the invisible or the complex 
easier to see, by unravelling complex problems.  The first step starts with clarifying the 
connections among various elements that connect humanity and nature, and understand-
ing the characteristics of systems as the sum of inter-relationships. Here it is important 
to be careful about the degree of detail when analyzing the elements. Depending upon 
the subject of analysis, it is essential to use the proper time scale and spatial scale, and 
decide on which level to examine, being it the world, the country, the municipality, or 
the individual, for example.



12. Spatial Development and Environment

Lecturer : 
Yoshitsugu Hayashi (yhayashi@genv.nagoya-u.ac.jp)

Course Objective(s) : 
The objective of the course is to provide scientific and policy findings for systematic un-
derstanding on the mechanism of urban and regional spatial structure and environment 
and basic ideas for environmental policies such as land use, transport and taxation sys-
tems.

Evaluation : 
Policy proposal 100%

Course Schedule : 
Urban environment is defined by human activities and nature in urban space, and defined 
also by their interactions with urban space as infrastructure. Infrastructure is categorized 
into hard infrastructure such as social infrastructure and private buildings and soft one 
such as legal systems which influence urban areas in planning, land use, environment 
and taxation. With the aim of creating and maintaining sustainable urban environment, 
this course provides methodologies for systematic understanding on the relationship 
between infrastructure (hard and soft) and urban space which should fit well different 
stages of socioeconomic development at the urban and regional scales. The course also 
provides exercise opportunities to make policy plans for certain urban areas, through 
which students can learn effective and efficient policies to be applied for sustainable ur-
ban spatial development and environment.

Textbooks : 
World Conference on Transport Research Society and Institute for Transport Policy 

Studies (Nakamura, H., Hayashi,Y. and May, A.D. (eds)) 2004, Urban Transport and 
The Environment—An International Perspective, Elsevier, 515p.

Hayashi, Y., Suparat, R., Mackett, R.L., Kato, H., et al., 1994, Urbanization, Motoriza-
tion and the Environment Nexus—An International Comparative Study of London, 
Tokyo and Bangkok—, Memoirs of the School of Engineering, Nagoya University, 
Vol.46, No.1, pp.55-98.

References : 
Rothengatter, W., Hayashi, Y., and Schade, W. (eds), 2011, Transport Moving to Climate 

Intelligence - New Chances for Controlling Climate Impacts of Transport after the 
Economic Crisis, Springer, 314p.

Nakamura, H., Hayashi, Y., and Miyamoto, K. (eds), 2004, Urban Transport and The En- 
vironment: Critical Issues and Policies, ITPS, 636p (in Japanese).

Hayashi, Y., Button, K., and Nijkamp, P. (eds), 1999, The Environment and Transport, 
Edward Elgar, 464p.

Takeuchi, K., and Hayashi, Y. (eds), 1998, Mega-cities and Global Environment, Iwa- 



nami Shoten, 290p (in Japanese).
Hayashi, Y., and Roy, J. (eds), 1996, Transport, Land-Use and the Environment, Kluwer, 

448p.
Hayashi, Y., Tamura, T., and Yai, T., 1995, Airport Development & Maintenance and 

Environment: History of the New Munich Airport, Kashima Shuppan-kai, 116p (in 
Japanese).

Message from Lecturer : 
Spatial development is a determinant factor of the environment in a long term. As a re-
sult of industrial revolutions people in rural areas move to urban areas where industries 
are developed and thus more opportunities for income are there. This phenomenon, 
“population immigration” to urban areas, is the first stage of urbanization. The more 
people immigrate into the cities, the more expanded the territories of cities to suburbs. 
This is the second stage of urbanization, known as  “suburbanization”. This obliges peo-
ple to make their trips longer for commuting.

As economic development will increase income per capita, car ownership will increase 
drastically at its level between 1,000 and 3,000 dollars, which leads to “motorization”. 
Motorization will then enhance suburbanization. This then further requires automobile 
use. This is known as a negative feedback called “motorization-suburbanization accel-
eration”. 

The later the economic development will start, the more shortened the cycle times be-
tween the peaks of population immigration and suburbanization will be. Moreover, birth 
rates in Asia have been diminishing drastically not only in developed countries such as 
Japan and Korea but also in most of the developing countries: for example, the birth rate 
in Vietnam is already about 2.0 in 2000. This means that Asian developing countries will 
soon face the triple handicap, i.e. suburbanization, motorization and aging.

Nagoya University has led transportation and land use research internationally. For ex-
ample two of the professors have been the scientific committee chair and member of 
WCTRS (The World Conference on Transport Research Society) which consists of 1,537 
individual members from 67 countries and regions.

What this Course Intends to Do for the Students:
The course intends to provide students with basic understanding of land use-transport 
interactions and their influences on the environment and the tools for their analyses. As 
stated in the syllabus, the course includes topics of: 1) basic situations and causes of 
urban sprawl, motorization and environmental degradations; 2) analytical frameworks 
including land use transport models, life cycle assessment methods, and QOL (quality of 
life) versus life cycle cost analysis as an alternative method of cost benefit analysis; and 
3) the related policies/institutions and their effects, including land taxation, carbon emis-
sion charge, and international financing systems.

Steps Forward as a Global Environmental Leader:
You are expected to lead planning and implementation of sustainable land use and trans-
port systems in developing countries in various opportunities of professions such as 
experts in international funding agencies, national and local governments, or in private 



13. Transportation Systems Analysis

Lecturers : 
Takayuki Morikawa (morikawa@nagoya-u.jp)
Toshiyuki Yamamoto (yamamoto@civil.nagoya-u.ac.jp) 

Course Objective(s) : 
To understand approaches and methods to analyze travel behavior and demands for vari-
ous transportation sysytems

Course Schedule : 
1.  Transportation policy and transportation plan
2.  Transportation demand and travel survey
3.  Aggregate demand model 1 – Trip generation & trip distribution
4.  Aggregate demand model 2 – Modal split & traffic assignment
5.  Network equilibrium 1
6.  Network equilibrium 1
7.  Disaggregate demand model 1 – Binary choice
8.  Disaggregate demand model 2 – Multinomial choice
9.  Disaggregate demand model 3 – Estimation and statistical test
10.  Disaggregate demand model 4 – Aggregation and forecast
11.  Disaggregate demand model 5 – Multi-dimensional choice
12.  Prediction of travel behavior
13.  Prediction of travel behavior

Textbooks : 
“Modeling Travel Behavior” by Kitamura, Morikawa, Sasaki, Fujii, & Yamamoto (in 
Japanese)

Message from Lecturers : 
The transportation category accounts for 14% of the total global carbon dioxide emis-
sions. The three quarters of them are discharged from road traffic. Especially, the traffic 
congestion is now going from bad to worse in the Asian region as their car ownership 
rate increases. The maintenance of the road network and the public transportation net are 
still in an unsatisfactory state. For drawing up effective road traffic policy to solve such 
environmental problems, awareness of traffic demand, improvement in traffic networks, 
and evaluation such as TDM are essential. In this course, as a conventional traffic de-
mand forecasting method in the urban area, the Four Step Method will be introduced. 
Also, the Disaggregate Discrete Choice Model, focusing on the individual decision mak-
ing in traffic actions, will be explained as one of the traffic demand forecasting methods 
which are necessary for the policy making aimed at environmentally-friendly transporta-
tion.



14. English Communication in Environmental Issues

Lecturer : 
Victor Shiholo Muhandiki (victor@urban.env.nagoya-u.ac.jp)

Course Objective(s) : 
English communication ability is a fundamental requirement for engineers and scien-
tists working in the field of environmental problems, since environmental problems are 
not unique to any one country. In this course students will be assigned specific subjects 
concerning environmental problems and will be required to study the assigned subjects 
deeply, and then present and discuss the studied subjects in class in English.

Evaluation : 
Students will be evaluated by the style and contents of their presentations and their con-
tribution to discussions in class.

Course Schedule & Contents : 
1.    Setting of Discussion Theme and Data Collection 
In the first few classes, global environmental issues will be introduced through lectures, 
video presentations and discussions in class. Students will be expected to acquire a 
broad overview of important global environmental problems and the measures to ad-
dress the problems. Students will be encouraged to share with others experiences in their 
home countries. After the introductory lectures, students will be expected to choose a 
topic of their interest and collect relevant data and information on the topic. Students 
will be expected to work both individually and in groups. In forming groups, it will be 
ensured that each group is well represented in terms of the majors and home countries of 
students. Examples of discussion themes include the following:

1.1 Global environmental problems
1.2 Water and waste management problems
1.3 Energy problems
1.4 Urban transport problems
1.5 Urbanization problems
1.6 Biodiversity conservation
1.7 Environmental education
1.8 Citizen participation in environmental conservation

2.    Preparation of Presentation Material
Students will be expected to research on their chosen/assigned topics and then prepare 
presentation materials. PowerPoint will be used for all presentations. In addition, stu-
dents will be expected to prepare a brief summary of the key issues in their presentation 
(about 1 page A4 size paper, typed).

3.    Presentation and Discussion
Students will present their assigned topics both individually and in groups. To ensure 



active discussion among students, each group will have a responsibility to chair and lead 
presentations by other groups.

4. Preparation of Final Report
Each student will be expected to submit a final report on the assigned subject. The length 
of the report shall be about 4 pages A4 size paper (typed). Students are encouraged to use 
illustrations (e.g. figures and tables) in their report.

Textbooks : 
No textbooks are required.

References : 
Relevant references will be introduced in class.

Message from Lecturer : 
This class is open to students from a wide range of majors and countries. It provides a rare 
and interesting opportunity for students to interact with others on the important and com-
mon subject of environment. It is very important that students attend all classes and active-
ly participate in discussions and group work.



15. Civil Engineering and Policies for Developing Countries I

Lecturer : 
Kiichiro Hayashi (maruyaha@esi.nagoya-u.ac.jp)

Course Objective(s) : 
The objective of this course is to study various issues including sustainable develop-
ment, environmental management, international cooperation for better understanding of 
the fundamental knowledge on civil engineering in developing countries.

Evaluation : 
Students will be evaluated on attendance and written reports. Higher than 55 points in 
100 as full mark is passed.

Course Schedule : 
1.  Concept of sustainable development
2.  Environment and resource issues in developing countries
3.  International environmental management I (Multilateral Environmental   

 Agreements)
4.  International environmental management II (International organizations)
5.  International cooperation

Textbook : 
Handouts will be distributed in the class.

References : 
They will be assigned in the class if necessary.

Message from Lecturer : 
The objective of this course is to learn basic knowledge, relating to the global environ-
mental cooperation under the theme of international and the environment. Students will 
acquire the international aspects that environmental leaders, dealing with environmental 
problems, should have thorough studied such as the system of the global environmen-
tal policies, role of the international organizations, and specific approaches to achieve 
sustainable development including past examples. Environmental issues in developing 
countries, namely, global warming, conservation of biodiversity and its sustainable uses 
are mainly discussed in this course. 



16. Civil Engineering and Policies for Developing Countries II

Lecturers (Coordinator) : 
Kentaro Nakai (nakai@civil.nagoya-u.ac.jp) 

Course Objective(s) : 
The objectives of this course are (1) to study the fundamental knowledge on planning, 
design, construction and maintenance of infrastructure in Japan, as well as developing 
countries; (2) to survey various issues in civil engineering, including the environmental 
problems and recent development of regional disaster mitigation activities. The lectures 
are to be given by several lecturers.

Topics to be covered : 
1. Introduction to disaster risk assessment
2. Water resources and river basin management
3. Costal zone management
4. Infrastructure development under aid programs
5. Infrastructure projects in developing countries

Textbooks : 
Handouts will be distributed in the class.

Message from Lecturers : 
This course is given in the omnibus style. Each lecturer will give the latest topics of 
developing countries. Topics to be covered include 1) conditions and challenges in de-
veloping countries, 2) introduction of JICA projects, 3) disaster mitigation in developing 
countries, and 4) construction projects in developing countries. Students will acquire the 
international aspects that environmental leaders, dealing with environmental problems, 
should have thoroughly studied such as the system of the global environmental policies, 
role of the international organizations, and specific approaches to achieve sustainable 
development including past examples.



17. Advanced Infrastructure Planning

Lecturers : 
Takayuki Morikawa (morikawa@nagoya-u.jp)
Toshiyuki Yamamoto (yamamoto@civil.nagoya-u.ac.jp) 

Course Objective(s) : 
To understand the roles of infrastructure by learning its economic characteristics, plan-
ning procedure, financing, and evaluation methods.

Evaluation : 
Examination and report

Course Schedule : 
1.  Introduction
2.  Public economics (Social welfare and Pareto optimum, Consumer behavior  

 and demand curve, Supplier behavior and market equilibrium), Market failure,  
 Externality, Public goods)

3.        Decision making in infrastructure planning
4.       Evaluation and decision making (Cost benefit analysis and public goods, Utility  

 function and social welfare, Multi-criteria analysis and AHP)
5.       Decision making under uncertainty (Expected utility, Game theory and dilemma,  

 Bayesian decision theory and information value)

Textbooks : 
No textbooks are required.

Message from Lecturers : 
Advanced infrastructure facilities include transport facilities, drainage offices, energy 
supply centers, information and telecommunications facilities, waste disposal and treat-
ment facilities, land conservation facilities and so on. Improving these facilities directly 
gives impacts on the land utilization, human activities, and transportation, and moreo-
ver, as outcome of them, environmental burden and biodiversity will receive secondary 
impacts. However, these advanced infrastructure facilities are usually constructed and 
administered by public investment from the government, and are at risk for the low ef-
ficiency for its ignorance of market mechanisms. 
In this course, the meaning and purpose of advanced infrastructure planning are clari-
fied, and then public economics, targeting public goods are learned as representative of 
advanced infrastructure facilities. In addition, students will learn decision-making meth-
ods under the situation of having more than one alternative by understanding the ways 
of governmental decision-making over the advanced infrastructure facilities.



18. Advanced Traffic Engineering and Management

Lecturer : 
Hideki Nakamura (nakamura@genv.nagoya-u.ac.jp)

Course Objective(s) : 
•	 To understand fundamental traffic characteristics
•	 To estimate variables required for highway planning and traffic operation such as 

highway capacity and delay
•	 To understand fundamentals of traffic signal control technique and to be able to set 

traffic signals

Course Schedule : 
1. INTRODUCTION TO TRAFFIC ENGINEERING AND ITS SCOPE
  (1) Role of Traffic Engineering
  (2) Road Traffic Administration in Japan 
  (3) Laws and Regulations Related to Road Traffic

2. TRAFFIC SURVEYS
  (1) Statistical Surveys
  (2) Traffic Flow Surveillance through Vehicle Detectors, 
  (3) Travel Time Survey
  (4) Others

3. MACROSCOPIC TRAFFIC CHARACTERISTICS
  (1) Definition of Traffic Stream Parameters
  (2) Basic Speed-Flow-Density Relationships 
  (3) Traffic Stream Models
  (4) Temporal and Spatial Variation of Volume

4. MICROSCOPIC TRAFFIC CHARACTERISTICS
  (1) Time Headway Distributions
  (2) Car-Following Theory
  (3) Queuing Diagram

5. CAPACITY ANALYSIS AND BREAKDOWN PHENOMENA
  (1) Definition of Capacity and Prevailing Conditions Affecting Capacity 
  (2) Bottlenecks and Breakdown Phenomena
  (3) Shock Wave Analysis
  (4) Traffic Stream Characteristics at Signalized Intersections

6. HIGHWAY PLANNING AND LEVEL OF SERVICE
  (1) Hierarchical Functions of Highway Systems
  (2) Functional Classification as a Design Type
  (3) The Level of Service Concept



  (4) Design Traffic Volume

7. INTERSECTION PLANNING AND DESIGN
  (1) Types of At-Grade Intersection
  (2) Planning Principles
  (3) Design Principles
  (4) Overview of Design Process
  (5) Intersections with Grade-Separations

8. TRAFFIC SIGNAL CONTROL
  (1) Signal Phasing and Control Variables
  (2) Saturation Flow Rate and Lost Times
  (3) Fundamentals of Signal Design and Timing
  (4) Signal Control Methodologies
  (5) Evaluation of Signalization

9. TRAFFIC MANAGEMENT AND APPLICATION OF EMERGING   
 TECHNOLOGIES
  (1) Traffic Operation and Demand Management
  (2) Assessment of Operational Conditions

References : 
•	 Roess, R.P., McShane, W. R. and Prassas, E. S., “Traffic Engineering”, Second Edi-

tion, Prentice Hall, New Jersey, 1998.
•	 May, A.D., “Traffic Flow Fundamentals”, Prentice Hall, New Jersey, 1990.
•	 O’Flaherty, C.A. (Ed.), “Transport Planning and Traffic Engineering”, Arnold, Lon-

don, 1997.
•	 Transportation Research Board, Special Report 209, “Highway Capacity Manual”, 

National Research Council, Washington, D.C., 2000.
•	 ( 社 ) 交通工学研究会（編），「道路交通技術必携」，（財）建設物価調査会，東京，

2007.
•	 越 正毅（編著），「交通工学通論」，技術書院，東京，1989.

Message from Lecturer : 
There is no doubt that a considerable portion of pollution emissions is resulted from 
transportation related activities and vehicular movements in particular. Managing traf-
fic safely and efficiently is one of the most effective solutions to relieve environmental 
issues worldwide. Training specialists who have the knowledge and skills of traffic en-
gineering is highly demanded especially in developing countries where travel demand is 
rapidly increasing despite insufficient transportation infrastructure. In this course, fun-
damentals and internationally forefront issues in traffic engineering are to be covered in 
theory and practice, so that students can effectively master the most important issues for 
practicing in highway planning and traffic operations.



19. Conservation and Ecotoxicology of Soil and Water

Lecturer : 
Arata Katayama (a-katayama@esi.nagoya-u.ac.jp)

Course Objective(s) : 
This course provides for students a multidisciplinary study in relation with pollution of 
soil and water with toxic chemicals.

1. Introduction: soil and groundwater
2. Toxicological aspects
3. Metabolism in higher organisms
4. Geomicrobiology
5. Environmental fate
6. Reaction rate kinetics
7. Chemical transport
8. Biodiversity
9. Models

Evaluation : 
Submit a writing assignment regarding each lecture. Also writing assignment regarding 
a major issue is required to be submitted at the end of the semester. 

Textbooks : 
No textbooks are required.

Message from Lecturer : 
The objective of this course is to understand the flow structure of chemical penetration 
into the soil and the aquatic environment and its toxicity. This course is therefore multi-
disciplinary. The course is composed by so many varied study areas, including chemis-
try, biology, physical chemistry, sanitary engineering, soil mechanics, and environmen-
tal engineering. Although students are required to have enormous efforts to assimilate 
lectures of such broad areas, they can learn a lot since this course is in the major study 
areas for future environmental leaders. Please hang on with all your might.



20. Advanced Offshore Engineering

Lecturer : 
Norimi Mizutani (mizutani@civil.nagoya-u.ac.jp)
Tomoaki Nakamura (tnakamura@nagoya-u.jp)

Course Objective(s) : 
This course provides basic concepts of the diffracted waves due to offshore structures 
of which the size is so large that wave deformation cannot be negligible.  The course in-
cludes the basic diffraction theory for a circular cylinder based on the linear wave theory 
and the recent advanced numerical simulation technique using nonlinear numerical wave 
tank.  Through the course, participants will acquire the basic concept of the wave-struc-
ture interaction and its dynamics.

Evaluation : 
Reports 100%

Course Schedule : 
1. Introduction
2. Diffraction Theory (Theory of MacCamy & Fuchs)
3. Wave Diffraction Due to Axisymmetric Structure
4. Wave Diffractioon Due to Arbitrary Shaped Structure
5. Numerical Analysis of Diffraction Problem (Boundaty Integral Equation Method 

and Source Distribution Method)
6. Effective Comutation Methods for Symmetric Structures
7. Stability of Floating Body
8. Restoring Force of Floating Body in Wave Motion
9. Boundary Value Problem for Floating Body Dynamics 
10. Wave Damping and Added Mass
11. Numerical Wave Tank (Open Boundary Condition)
12. Numerical Wave Tank (Formulation and Application)
13. Issues in Coastal Engineering
14. Summary

Textbooks : 
No textbooks are required.

Message from Lecturer : 
Wave-Structure interaction is one of the most complicated problems in coastal engineer-
ing. In this course, however, the basic concept of the wave force, wave diffraction and 
their treatment will be explained from the basic.  Students who are interested in the off-
shore and coastal structures are encouraged to join this course.



21. River Basin Management, Advanced

Lecturer : 
Tetsuro Tsujimoto (ttsujimoto@genv.nagoya-u.ac.jp)

Course Schedule : 
1.  Hydrological cycle
2.  Run-off process (Water, sediment, material (bio-elements))
   Network of various fluxes
3.  Flood risk management
   Flood protection
   Flood risk management (Evacuation, hazard map)
4.  Water resources
   Resources development
   Resources risk management
5.  Ecosystem and landscape
   Structure of landscape
6.  Ecological functions 
   Habitat and Population dynamics
   Elementary processes of material cycle
7.  Ecosystem service and Bio-diversity
8.  Eco-compatible river basin management

Message from Lecturer : 
Water cycle supports the potential of human society and we have developed original hy-
drological system by adding artificial networks and facilities which have required much 
fossil fuel to threaten the sustainability of human life. In Japan, monsoon climate and 
steep geography characterize the hydrological cycle, and we can efficiently utilize them 
for human life and in this sense the river basin management plays an important role on 
risk management of disasters, resources and ecosystem which are the essences of human 
society. Not only in Japan, but also in other countries, as a combination of the geogra-
phy, climate and water cycle, various scales of catchments must be a target of integrated 
management for human welfare. 

A river basin (catchment) is considered as an ensemble of various materials such as 
water, sediment, and bio-elements, and within a river basin various landscapes are ar-
ranged. When the fluxes pass through the landscapes, they change themselves and bring 
about various ecosystem services on their sites. The flux changes propagate in a river 
basin and the ecosystem services are accumulated locally on the sites. We have to know 
the above structure and mechanism of a river basin, and based on such understanding we 
have to look for a challenging management toward the sustainability.  



22. Project Finding in Urban Environment

Lecturers :
Shizuaki Murata (murata@urban.env.nagoya-u.ac.jp) 
Takashi Hibino (hibino@urban.env.nagoya-u.ac.jp)
Shoichi Iwamatsu (iwmt@urban.env.nagoya-u.ac.jp)
Zinchenko Anatoly (zinchenko@urban.env.nagoya-u.ac.jp)
Mikihiko Watanabe (miwata@urban.env.nagoya-u.ac.jp)

Course Objective(s):
It is one of the greatest aims in modern countries to carry out industrial production se-
curely, and the strategic management of resources is required. This course is consisted of 
lectures about resources based on elements in chemistry and studies on the subjects, such 
as secure supply, safety utilization, and recycling of resources, established by students.

Evaluation : 
Attendance to the lectures is a prerequisite for evaluation.
Presentation and group discussions 100%

Course Schedule :
[Guidance: 1]

[Lecture: 2-7]
2. Introduction: Elements and their Utilization
1) The Periodic Table of Elements, 2) Major Elements in the Earth and Living Organisms, 
3) Oxygen and Nitrogen, and 4) Rare Elements

3. Utilization of Metals and their Recycling
1) Iron and its Alloys, 2) Copper and its Alloys, 3) Aluminum and its Alloys, and 4) Noble 
Metals

4. Hydrogen; Resources and Utilizing Technologies
1) Reproducibility of Hydrogen, 2) Low Environmental Risks, 3) Clean Exhaust Gas, and 
4) High Energy Efficiency

5. Carbon; Why?
1) The Special Element, 2) Morphology of Carbon, 3) Carbon Materials Supporting Hu-
man Life, and 4) Carbon Materials for the Next Generation

6. Useful Nanotechnologies
1) Merits of the Nanosize, 2) Character and Applicability of Nanosized Materials, 3) Mar-
kets of the Nanotechnology, 4) Social Acceptability of Nanosized Materials

7. Genetic resources
1) Meaning of genetic resources, 2) Industries related with genetic resources, 3) Interna-



tional laws on genetic resources, and 4) CBD COP10 and genetic resources

[Group Discussion: 8-11]

[Presentation: 12-13]

Message from Lecturer :
This is a strongly recommended class for all the master’s students of the Environmental 
Materials and Infrastructure Courses, including the NUGELP. It provides an exciting op-
portunity for both Japanese and international students to make a good use of their ability 
and specialty in the collaborative works, through which some short movies will be made 
up to introduce Nagoya as an environmentally-conscious city to the world.



Instructor :
NUGELP

Course Objective(s):
As part of the Global Environmental Leaders Program, this course aims at providing stu-
dents research-based internship opportunities at universities, research institutions, compa-
nies, governmental and non-governmental organizations in Japan and overseas to acquire 
the ability to conduct practical and applied research. Internship should be conducted based 
on close communication with academic advisor(s). Students are expected to acquire prac-
tical research know-how through On-site Research Training (ORT). Details of the Intern-
ship such as period and terms of implementation should be decided through thorough con-
sultation with academic advisor(s) and experts at host institutions.

Evaluation : 
Performance is graded by Pass or Fail (2 credits). 
Grading shall be based on evaluation reports by academic advisor(s) and experts at host 
institutions, and a student’s report and presentation.

Prerequisite :
Students are expected to have taken some lectures offered by the Global Environmental 
Leaders Program; Theory of Environmental Resources Management, Environmental In-
dustry Systems, Sustainability and Environmental Studies, English Communication in En-
vironment, Low Carbon Cities Studies, Climate Change Policies, Water and Waste Man-
agement Policies, Water and Waste Management Engineering, Introduction to Biodiversity 
Conservation Policies, Biological Resource Management Policies, Biological Resource 
Management Projects, and Civil Engineering and Policies for Development Countries.

Course Schedule :
Step 1: Initial Proposal
Step 2: Detailed Proposal
Step 3: Internship
Step 4: Report
Step 5: Presentation

Financial Assistance :
1. Return flight/train tickets
2. Daily allowance:
 - Japan: 500 JPY/day
 - Overseas: 1,000 JPY/day
3. For special cases, the daily allowance can be increased based on preliminary 
 consultations with the student’s supervisor and NUGELP staff. 
 Please contact NUGELP office for details in advance, if necessary.

23. Global Research Internship



Minimum Requirements for the Internship :
1. To take out two insurances: “ 学生教育研究災害傷害保険 ” and 
 “ 学研災付帯賠償責任保険 ”.
2. To attend Nagoya University Pre-internship Training Workshop
 (Usually held in May and July)
3. Those who are going abroad are additionally required:
 - To take out an overseas travel insurance, since the insurances mentioned above do  
 not cover overseas compensations.
 - To submit a filled in application form “ 海外渡航届 ” to the office in charge.  
 GSES: Academic and Student Section ( 大学院掛：Daigakuin Gakari)
 GSE: International Student Affairs Section ( 留学生掛：Ryugakusei Gakari)

Contents of Proposal :
1. Basic Information of Host Institution
2.  Problem Setting
3.  Schedule
4.  Survey Planning before the internship

Contents of Report :
1.  Cover
2.  Table of Contents
3.  Background and Challenges
4.  Objectives of the Internship
5.  Methods
6.  Basic Information about the Internship
7.  Achievements and Results of the Internship
8.  Conclusion
9.  Reference

Reference Website :
http://www.envleaders.env.nagoya-u.ac.jp


