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Professor Sherman Rosenfeld of the Weizmann Institute
for the Arava Institute for Environmental Studies



Joint Master's Program in
Energy and Environment

Background and Rationale

The Arava Institute for Environmental Studies (AIES) provides fully-accredited
undergraduate and graduate courses that explore a range of environmental issues.
Based on its experience, the AIES is interested in developing a Master's in Energy and
Environment.

The purpose of this interdisciplinary program is to empower students to participate
in finding solutions to problems relating to energy, environment and sustainability
issues, by developing their (a) understandingof the relevant phenomena and
principles behind them, (b) skills and abilitieso productively use relevant analytical
and conceptual tools and (c) relevant practical experience The program will focus
on interrelated sub-themes for each of the above: (1) policy and management (2)
science and technology.
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The program will be given in cooperation by two institutions: the Arava Institute for

Image by MIT OCW

Environmental Studies and the Albert Katz International School for Desert Studies of Ben

Gurion University.

The Program
A master's degree will consist of 30 course credits plus a thesis. The following 3-

credit courses will be given in the full masters program:
a. General policy courses regarding the environment (2 of 4)
1 1. Introduction to Environmental Policy (existing)
1 2. Introduction to Environmental Economics (existing)
1 3a. Comparative Environmental Law (existing)



1 3b. Global Environmental Politics (existing)
b. General science courses regarding the environment (2)
1 4. Introduction to Environmental Science (existing)
7 5. Introduction to Earth Sciences (existing)
c. Energy policy and management courses (2-3)
1 6. Introduction to Energy Policy and Management (new)
1 7. Energy Economics and Sustainable Development (new)
1 8. The Geopolitics and Geoeconomics of Global Energy (new)
d. Energy science courses (2-3)
1 9. Understanding and Using Conventional Energy Resources (new)
71 10. Understanding and Using Renewable Energy Resources (new)
T 11. Solar Energy Utilization (new)
1 12. Nuclear Power Plants (existing at BGU)

Pedagogical Approaches

The above courses will use pedagogical approaches that actively engage students in
their own learning, i.e., to challenge them to take initiative, suggest policy choices and
apply the central concepts to topics of interest. For example, in the course,
"Introduction to Energy Policy and Management", a Project-Based Learning approach
will be used; students will design an optimal "fuel basket™ for a given country or region
of their choice, based on the sound energy policies and scientific principles presented in
the course. As another example, in the course, "Comparative Environmental Law," a
Problem-Based Learning approach will be used to challenge students to solve actual
court cases and real-life examples that illustrate how environmental laws are used as a
practical tool of positive environmental change.

Evolution of the program.

This proposal is subject to revision by the faculty of the Albert Katz International
School for Desert Studies and the Jacob Blaustein Institute for Desert Research, as
well as further review from the Steering Committee.

Several steps could help lead to the eventual creation of the full masters program.
We estimate that the entire process will take 3-5 years, at which time the
Commission for Higher Educational will give the program its approval.

a. Guest lecture series (Spring, 2008)
b. Course on Introduction to Energy Policy and Management (Fall, 2008)
c. Master's in Desert Studies (with concentration in physics)
d. Master's in Environmental Science or desert studies (with concentration
in alternative energies)
e. Master's in Alternative Energies (approved by Commission of Higher
Education)

Attached are the syllabi for the above existing and new courses for the

AIES Master's Program in Renewable Energy Resources and Energy Conservation.
As noted above, courses #1-5 are existing AIES courses, while courses #6-11 are
new. Two courses (#7, #8) come from MIT OpenCourseware and course #12 is
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given at Ben Gurion University.

Thanks to Dr. Elli Groner, Prof. Yaacov Karni, Dr. Einat Aharonov, Dr. Tareq
Abuhamed, Dr. Amit Mor and Mr. Shimon Seroussi for their assistance. Thanks to the
Toronto Federation for their support in designing and implementing this program.

Steering Committee for the Joint Master's Program in Energy and Environment

Professor Jacob Karni, Chairman of Steering Committee, Head of the Energy Center
of the Weizmann Institute

Professor David Faiman, Director of the Ben Gurion University National Solar Energy
Center

Dr. Michael Beyth, former Chief Scientist for the Ministry of National Infrastructure,

current Chairman of the Board of Directors, Arava Institute for Environmental
Studies

Ing. Dan Sagi, Engineering consultant for solar energy present address Solel Comp.
Dr. Amit Mor, energy financial analyst and CEO of Eco-Energy

Dr. Sherman Rosenfeld, Department of Science Teaching, Weizmann Institute

Prof. Einat Aharonov, Institute of Earth Sceinces, Hebrew University

Dr. Hanan Ginat, Research Director, Dead Sea and Arava Science Center

Dr. Avraham Arbib, Deputy Chief Scientist, Israeli Ministry of National Infrastructure
David Lehrer, Executive Director, Arava Institute for Environmental Studies

Dorit Bennet, Head of the Environmental Unit of the Hevel Eilot Regional Council

Noam llan, Project Leader of Renewable Energy Development Venture, Eilat-Eilot
Regional Council

Dr. Elli Groner, Director of Academic Studies, AIES
Dr. Clive Lipchin, Director of the Research Program, AIES

Abby Lutman, Recording Secretary



Introduction to Environmental Policy
Dr. Daniel Orenstein, Technion ¢ Israel Institute of Technology
Lucy Michaels, Ben Gurion University (TA)

Overview

Our goal for this course is to introduce the student to the tool-box of policy options
to address environmental challenges at the local, national, regional and global scale.
Such options include planning, economic policies, command and control, and
economic incentives and disincentives.

The course opens with an introduction to environmental problem definition,
considering the roles of scientists, civil society, media and the policy-making
community. Then, we consider land use policy, with a focus on Israel. Using the Eilat
airport as an example, we examine how land use decisions are made in practice,
again focusing on stakeholder groups and scientific information and other
considerations. We then introduce the concept of the environmental impact
statement, and then look at its practical application in the case of the proposed
Dead-Red Canal. Following the case studies, the course looks in depth at each type
of environmental policy and how they have been implemented. Next, we scale up to
regional and international environmental policy and analyze how policy is made
when multiple countries are involved and the environmental challenges vary by

geography.

Course Objectives
1 Discern the various environmental impacts of social and economic trends, as
well as specific development projects.
Understand the various policy responses to myriad environmental challenges
Apply principles of social and economic equity to environmental policy
analysis
9 Suggest quantitative measures to assess the environmental impact of an
action or trend, as well as to assess the impact of a given policy.
9 Conduct a simplified cost-benefit analysis of a given development project

T
T

9 List the policies included in the tool box for responding to a given
environmental challenges

1 Intelligently discuss who stands to gain or lose from a given project, and what
measures can be taken to introduce equity into the situation

1 Make a cogent argument regarding the environmental impact of a given
project, and provide persuasive support for the implementation of a given

policy

Grading

Your performance in this class will be assessed through discussion, quizzes, a course
project and a final exam. In particular, success will be assessed if you have met the
objectives stated above. Try to display analytical thinking, but also creative thinking.
Participate ¢ be skeptical, inquisitive, open-minded, courageous but humble.



Assessments are determined by several components, including:

9 Problem Sets (3) 24%
1 Paper ¢ policy memo (for Master's students) 30%
1 Final exam 30%
1 Participation 16 %

Course Text
Carter, N. 2001. The Politics of the Environment: Ideas, Activism and Policy
Cambridge University Press

Other required readings are listed under the lecture date. Those readings are meant
to be read prior to coming to class that day. Readings marked with ** are required
for graduate students and optional for undergraduate students.

Lecture 1 : Introduction to Environmental Policy

Convince Me! A challenge to change your peersChabits.

The environmental landscape: Defining environmental problems

The role of the policy maker, scientist, industry, media and public advocacy

A reassessment of the role of scientist

Environmentalism/Ecologism ¢ Reformist versus Radical approaches to environmental
problem solving

= =4 -4 A A

Lecture 2 : Environmental policy formulation

Film: éBBCQ The People@Q Century- Environmenté
The role of the policy maker, scientist, industry, media and public advocacy
(continued)

1 How environmental policies are formulated

1 Reconciling ecocentric and anthropocentric approaches

1 Sustainable Development
Readings
Carter, N. Chapter 1 (Introduction, pp. 1-9); Chapter 2 (Environmental Philosophy,
pp. 11-19, 35-38); Chapter 7 (Environment as a Policy Problem; pp. 171-205);
Chapter 8 (Sustainable Development versus Ecological Modernisation; pp. 207-232)
Carson, R. 2002. Silent Spring (Introduction by Linda Lear, Chapters 2, 8, 11, 16 and
17)
Ehrlich, P.R., G.C. Daily, S.C. Daily, N. Myers and J. Salzman. 1997. No Middle Way
on the Environment. The Atlantic Monthly. December.
Sagoff, M. 1997. Do We Consume Too Much? The Atlantic Monthly. June.
** Garb, Y. 2004. Constructing the Trans-Israel HighwayQ Inevitability. Israel Studies.
9(2):180-216.
** Backstrand, K. 2004. Civic Science for Sustainability: Reframing the Role of
Experts, Policy-Makers and Citizens in Environmental Governance. Global
Environmental Politics. 3(4):24-41
** Barry, D. and M. Oelschlaeger. 1996. A Science for Survival: Values and
Conservation Biology. Conservation Biology. 10(3):905-911. And responses.
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** Gagnon Thompson, S.C., and M.A. Barton. 1994. Ecocentric and Anthropocentric
Attitudes Toward the Environment. Journal of Environmental Psychology. 14:149-
157.

** Carter, N. Chapter 3 (Green Political Thought; pp. 41-81)

Lecture 3 : Introduction to Environmental Planning and Land Use Policy

Comparative land use policies, focus on Israel

National land use goals and environment

Open land management

Case Study ¢ An Airport for Eilat From Ein Avrona to Timna (Or Mining in
Timna) Field Trip

Readings:

Carter, N. Chapter 11 (Greening Government; pp 306-311)

Foley, Jonathan A. et al. 2005. Global Consequences of Land Use Science
309(5734):570 ¢ 574

Alterman, R., 1997, The Challenge of Farmland Preservation: Lessons from a Six-
Nation Comparison, Journal of the American Planning Associaté®) 220-243
Shachar, A., 1998, Reshaping the Map of Israel: A New National Planning Doctrine,
Annals of the American Academy of Political and Social Sc&s¢c209-218

** Feitelson, E., 1999, Social norms, rationales and policies: reframing farmland
protection in Israel, Journa of Rural Studied5, 431-446

** Frenkel, A., 2004, The potential effect of national growth-management policy on
urban sprawl and the depletion of open spaces and farmland, Land Use Poli¢c21,
357-369

** Newman, D., 1989, Civilian and military presence as strategies of territorial
control: the Arab-Israeli conflict, Political Geography Quarterl§, 215-227

= =4 -4

Lecture 4: Assessing the severity of environmental problems

Risk Assessment and management
Health, Science, Uncertainty and Values: Seeking a Rational Basis for
Prioritization
Movie: Blue Vinyl
Case study ¢ The Antenna on the Roof: A Community Deals with a Cell-phone
Relay Antenna

1 Assignment ¢ Problem Set #1
Readings:
Carter, N. Chapter 11 (Greening Government; pp 299-306)
U.S. EPA, dUnfinished Business, A Comparative Assessment of Environmental
Protection,€ 1988
Rosenthal, G. Gray, J. Graham. 1992. dLegislating Acceptable Risk, From Exposure to
Toxic Chemicals,€ Ecology Law Quartserl
Anonymous. 1988. dDefining the Undefinable: What Risks Are Acceptable?
Environmental Forum.
Tal, A. 1997. 6A Failure to Engage,€ The Environmental Forum
Hoffman, A.J. 1995. GAn Uneasy Rebirth at Love Canal, Environment]1995.

T
T
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Ruckelshaus, W. 1985. ¢Risk Science and Democracy,¢ Issues in Science and
Technology

Davis, D.L. and C. Muir. 1995. Estimating Avoidable Causes of Cancer, Environmental
Health Perspectives, Nov.

Ames B. and L.S. Gold, 1995. dThe Causes and Prevention of Cancer,€ The True State
of the World

Colborn, T., D. Dumanoski and J. Myers, 1996. Our Stolen Futuréexcerpts).

Lecture 5: Introduction to Cost- Benefit Analysis

Readings:
Carter, N. Chapter 12 (Policy Instruments and Implementation)

Larry. Ruff, dThe Economic Common Sense of Pollution,€ 1970 (and responses) in
Economics of the Environment

Assignment Number 2

Lecture 6 : Command-and-control Regulation (With Professor Alon Tal)

9 Student Exercise
Readings:
Barry Commoner, B. 1988. dThe Failure of the Environmental Effort.£.
Fischman et. al, 1996. dThe Origins of Modern Pollution Laws,€ Environmental Law
Anthology.
Rosenthal, A. 1990. éState Agricultural Pollution Regulation,€ Journal of the Water
Pollution Control Association.
Mitchell, R.B. 1995. dLessons from Intentional Oil Pollution,€ Environment

Lecture 7: Economic tools for environmental policy (With Professor Alon Tal)

Readings:
Using Economic Incentives to Change Environmental Performances

Levin M. and B. EIman, 1990. dThe Case for Environmental Incentives, Environmental
Forum 1990

Binder, A. 1992. dWhat Wasn@0n the Rio Agenda? A Little Common Sense, ¢
Business Week, June 29.

Anonymous. 1991. 6Adam Smith Turns Green,£ Newsweek.

U.S. EPA, 6A Summary of Regulatory Alternatives¢ Undated

Ayers, R. 2000. ¢Expanding the Use of Environmental Trading Programs into New
Areas of Environmental Regulation, Pace Law Review, vol. 18 p. 87.

Foroohar, R. 2001. dThere@Q Gold in that Dirty Mess,€ Newsweek, August 27.

Lecture 8: Principles of Environmental Enforcement (With Professor Alon Tal)

Readings:
Wasserman C., 1992. Principles of Environmental Enforcement.

U.S. EPA, 1999. Enforcement and Compliance Assurance.



Uwejanore, OCimeyin. 1994. dMedia Challenges in Enforcement: The Case of
Nigeria.€

Lopez, N. 1994. dThe Importance of the National System of Environmental
Complaints, (Denouncements).

Van Zeben, G. 1994. éEnforcement of Environmental Legislation Under Criminal Law
By The Public Prosecutions Department in the Netherlands.€

Makawa, E. 1998.€Experience of Malawi, Public Role In Enforcement.€

Lecture 9

Field Trip

Lecture 10: Introduction to Environmental Impact Statements

Case Study ¢ the Arava Power Company

Readings:
Amir, S. and Y. Mosseri. 1997. Evaluation of Performance of EIS Regulations: An

Empirical Investigation of Israel@Program. Impact Assessment. 15(2):127-157.

Websites: http://www.gdrc.org/uem/eia/define.html;
http://www.gdrc.org/uem/eia/whatiseia.htmi;
http://www.gdrc.org/uem/eia/eia-audit.html.

** E|-Fadl, K. and M El-Fadel. 2004. Comparative assessment of EIA systems in MENA
countries: challenges and prospects. Environmental Impact Assessment Review.
24:553¢

** Jay, S., C. Jones, P. Slinn, and C. Wood. 2007. Environmental impact assessment:
Retrospect and prospect. Environmental Impact Assessment Review 27:287¢300

Lecture 11: Policy Analysis ¢ The Red-Dead Canal

9 Goals and implementation
1 Environmental impact and mitigation
1 Social and economic implications

Readings:
Lipchin, C. Undated A Future for the Dead Sea Basin: Options for a more sustainable

water management. IPCRI.

Pearce, F. 1995. dRaising the Dead Sea.€ New Scientist. July 22, 1995.

Documents from the Israel Ministry of Foreign Affairs, Friends of the Earth Middle
East, and the Arava Institute@Q Environmental Policy Institute.

** Asmer, B.N. 2003. The Science and Politics of the Dead Sea: Red Sea Canal or
Pipeline. The Journal of Environment Development. 12:325-339.

** Gavrieli, I., A. Bein and A. Oren. 2005. The Expected Impact of the Peace Conduit
Project on the Dead Sea. Mitigation and Adaptation Strategies for Global Change.
10(1):3-22.



Lecture 12: A Brief History of Regional Environmental Policies in the Middle East
(Guest lecturer)

1 Introducing ¢ the Geneva Environmental ¢ Accord

9 Simulation Exercise

Readings:
Carter, N. Chapter 9 (Global Environmental Politics)

Jreisat, J.E. 1997. ¢Environmental Management, The Will and the Way in Jordané
1997.

Anonymous. 1994. ¢Environment, Facts About Jordan,€ 1994,

Al Hmaidi, M.S. 1998. dPalestinian Policy and Regional Environmental Cooperation,&
Palestine Israel Journal.

Tal, A. 2003 Pollution in a Promised LandBerkeley, University of California Press,
chapter 12.

Tal, A. 2006 "Seeking Sustainability: Israel's Evolving Water Management Strategy",
Scienceyol. 313, August 25, 2006, p. 1081-1084.

Lecture 13 : Final Exams

10



Introduction to Environmental Economics
Dr. Nir Becker

Overview:

This course will survey economic thinking on environmental issues. A wide range of
topics will be considered, including economic approaches to pollution control; the
extent to which environmental regulations impede production of conventional goods
and services; water markets; valuation of environmental resources; natural resource
damage assessment; global warming; loss of biodiversity; environmental issues in
developing countries; and sustainability. The course will seek to introduce students
to the insights that economics can provide and to make them aware of the pitfalls of
economic approaches.

Grading:
Graduate students will be required to write a course paper, 5 to 10 pages, which is
20% of their grade. The subject for the paper will be taken from Stavins and from 2
articles that will be assigned.
Specific instructions about the format of the course project and the course paper will
be distributed in the second.

1 Course paper ¢ 20%

1 Course project ¢ 25%

9 Final exam ¢ 50%

9 Participation ¢ 5%

Assignments:
9 Lecture 12¢ course paper due
 Lecture13¢LINP 2SO0 RNI Fia UGdzNYySR Ay F2N GSI OK
recommendations
9 Lecture 14¢ final project due
9 Lecture 15 ¢ final exam
Core Readings:
9 Field, B.C. and M.K. Field. Environmental Economics. MacGraw Hill
Publishing, 2003.
9 Callan, S.J. and J.M. Thomas. Environmental Economics and Management
Updated. 1st edition, Harcourt College Publishers, 2000.
Callan and Thomas has a Webpage where PPT summary can be downloaded!
Kolstad, Charles D., Environmental Economics. Oxford University Press, 2000.
Robert Stavins, Economics and the Environment
Other readings will be posted in the common directory.

= =4 -4 -

Lecture 1: Introduction and Overview of Class. Intro to Micro Economics
Readings:

1 Becker & Choresh (2006)

9 Fullerton & Stavins (1998)

9 Passell (1995)

11



1 Ross (2001)

Lecture 2: Demand

Readings:
1 Callan and Thomas ¢ Chapter 2
1 Field (2003)Chapter 3

Lecture 3: Supply

Readings:
9 Callan and Thomas ¢ Chapter 2
9 Field (2003) Chapter 3

Lecture 4: Efficiency and Supply
Readings:

9 FliesExercise for Class 5
9 Field (2003) Chapter 4

Lecture 5: Market Failures: Externalities

Readings:
1 Schmidt & Courant (2006)

9 Field (2003) chapters 3 & 4 up to page 68

Lecture 6: Market Failures: Public Goods
Readings:

1 SoapExercise
9 Field (2000) chapters 3 & 4 up to page 68

Lecture 7: Market Failure The Tragedy of the Commons

Readings:
91 Hardin (1968)

9 Field (2000) pages 69-80

Lecture 8: Project Evaluation. Includes Discounting and Risk Analysis

Readings:
Alberini et. al (1994)

Brennen (1995)
Kelman (1981)

Field (2003) chapter 8
1 Postrel (2006)

= =4 -4 A

Lecture 9: Valuation of Environmental Resources ¢ Revealed Preferences:
Morbidity, Mortality, Hedonic Price Models and Travel Cost Models

Readings:
9 Field (2003) ¢ chapter 7

1 Kolstad (2000)¢ chapters 16-17

12



1 Maille & Mendelshon (1993)
9 Becker & Lavee (2003)
9 Hacket (2000)

Lecture 10: Valuation Direct Method: The Contingent Valuation Model
Readings:

Herath & Kennedy (2004)

Kincaid (1986)

Rosenberger & Loomis (2001)

Carson (2000)

= =4 -4 A

Lecture 11: Guest Lecturer ¢ Yoram Bauman

Lecture 12: Environmental Regulations: Command and Control, Taxes and Permits
Dog Pooykxercise

Lecture 13: Environmental Regulations: Command and Control, Taxes and Permits

Readings:
9 Field (2003) chapters 11-13

Lecture 14: Spatial Analysis & Case Study

Readings:
1 Kolstad (2000) chapters 8-10

Lecture 15: Macro Issues: Green Accounting, Global Pollutants, Trade-
Environmental Linkage and Growth-Environmental Linkage

Readings:
9 Field (2003) chapters 18-21

Lecture 16: Summary, Review and Wrap-up

Lecture 17: Exams

13



Comparative Environmental Law
Jack Jacobs, Esq.

Overview and Course Description:

Students in this course will learn how laws are used to help protect natural resources
and the environment. The course will begin with a general survey of basic legal
concepts, practical theories and judicial systems that are commonly used around the
world today.

After laying a strong legal foundation, we will explore specific environmental topics
and discuss how domestic and international environmental laws are used to protect
those particular resources. Wherever possible, actual court cases and real-life
examples will be brought to illustrate how environmental laws are used as a practical
tool of positive environmental change.

Most class sessions will conclude with a short conference call with an environmental

lawyer, somewhere in the world, who is working on an actual case that is relevant to

0KS RlI&dQa (2LAOO® [ I G SNJ cusyvaysithaBSlawgeS and 4 G SNE &
lawmakers around the world are working to encourage compliance with

environmental laws and developing creative enforcement mechanisms to deter

violators. Also, there will be a class field trip to Jerusalem, and an environmental

negotiation workshop conducted by a guest lecturer. The course will conclude with a

Y201 GNARFE OGKIFIG gAff AYO2NILIRNIGS GKS Sy dAN
into a comprehensive group exercise.

Grading:
1 Assignments 15%
1 Mock-Trial 25%
1 Final Exam 40%
9 Participation 20%
Course Overview:
Lecture 1: Introduction to Environmental Law
Lecture 2: Legal Theories & Systems
Lecture 3: US Environmental Law
Lecture 4. International Environmental Law
Lecture 5: Water Law
Lecture 6: Environmental Law Field Trip
Lecture 7: Air Law (Ozone Depletion / Global Climate Change)
Lecture 8: Endangered Species Law (Wildlife Protection / Biodiversity)
Lecture 9: Desertification / Deforestation / Overpopulation

Lecture 10:  Compliance & Enforcement (Citizen suits / Class actions)
Lecture 11:  Environmental Negotiations Workshop

Lecture 12:  Mock Trial ¢ The 3 Gorges Dam

Lecture 13:  Final Exam

14



COURSE SCHEDULE AND READINGS

Lecture 1: Introduction to Environmental Law: Legal Theories & World Legal Systems
9 Syllabus / course overview

Basic legal terms

Legal traditions of the world

Decoding legal citations

1
1
1
9 Briefing a case

Lecture 2: Foundational Legal Theories & World Legal Systems

Assignment 1 due: case brief (Sierra v. Morton or and Spur v.Del)
Standingto Sue articleY G ¢ KS CANERG {GSL) LYy
Standing: Sierra Club v. Morton (review assignment #1)

Tort claims: Introduction to tort law

Nuisance: Spur Industries v. Del Webb Development (1972)
Negligence: Bryne v. Boadle

Trespass: Boomer v. Atlantic Cement

Remedies

Policy considerations: Strict liability

=4 =4 -8 -4 -8 -4 _95_19_-9

Lecture 3: US Environmental Law (Foundational Cases. Standing to sue)
Assignment #2 due: case brief (TVA v. Hill)

History of US EPA article

Scenic Hudson Preservation Conference v Federal Power

South Utah Wilderness Alliance v. Norton

National Environmental Protection Act (NEPA) ¢ EIS/EIA

Clean Air Act (CAA) and amendments

Clean Water Act (CWA)

Endangered Species Act (ESA)

Snail Darter Case (review assignment #2)

Comprehensive Env Response Compensation & Liability Act (CERCLA)
Research Conservation and Recovery Act (RCRA)

= =4 8 4 -8 _9_45_4_°_2._-2

Lecture 4: International Environmental Law (MEAs/Treaties)
1 Assignment #3: examples of transboundary environmental
disputes
Treaty Overview
Trail Smelter Arbitration (US v Canada)
Corfu Channel Case (UK v Albania)
New Zealand v France (Nuclear test case)
Rio Declaration
The Barcelona Convention

= =4 -8 4 -8 9
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Treaty of Peace Between Jordan and Israel, 1994 (environmental
clauses)

Conference call with UNEP environmental lawyer in Nairobi, Kenya

Lecture 5: Water Law

= =4 4 -8 8 -4 -8 _9_95_-2

CL[aY a! [/ A@At | OGA2YE
Civil Action or Civil Fiction

Water as a human right

U.S. Clean Water Act

Friends of the Earth vs. Laidlaw

Israel Water Law, 1959

EU Water Framework Directive

The British Water Resources Act

Waweru v Republic (Kenya water case)

Conference call with environmental lawyer in Sri Lanka about recent
water case

Lecture 6: Field Trip; March 25 ¢ 27, 2008

T
il
il
T

Israel Supreme Court

Ministry of Environmental Protection
Knesset Environment Committee
Case study: on location

Lecture 7: Air Law (Ozone Depletion / Global Climate Change)

= =4 4 -4 -8 _9_45_9_°_2._-12-
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California complaint against auto manufacturers

Vienna Convention for the Protection of the Ozone Layer

Clean air or TV article

Kyoto Protocol overview

Air pollution in Peru article

Montreal Protocol on Substances that Deplete the Ozone Layer

Nepal air pollution article

Conference call with environmental lawyer in Nepal about recent air
case

Lecture 8: Endangered Species Law (Wildlife / Biodiversity)

1
1

US Endangered Species Act (review)
Sea turtles and CITES

16
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China and the TVA article

"Biodiversity and the Law"

Israel: Selected Laws...Nature Reserves Law, Wild Animals Law, Forest
Law

Spotted Owl v. Hodel case

Cetacean v. Bush case

GMO articles and laws

Convention on International Trade of Endangered Species (CITES)
Convention on Biological Diversity (CBD)

Conference Call with CITES in Geneva about international trade of ES

Lecture 9: Overpopulation / Deforestation / Desertification

= =4 4 -8 -8 _9_95_4_°_2_-2_-2-_-2._-2-

Value of open space

Green wall of China

Amazonian deforestation

Chile protecting endangered hardwoods

LYRAFQ&a F2NBad t1 o

In the Boreal Forest, A Developing Storm

New Forestry Law sets Columbia back Half a Century

NRDC article: Paper industry laying waste to N. American Forests
GalfFNAI fAY{SR G2 !'YlIT2y 5S7F2
Nigeria deforestation rate

UNFPA overview

United Nations Convention to Combat Desertification

United Nations Convention to Combat Desertification

Conference call with director of NGO in Zimbabwe about desertification
laws

Lecture 10: Compliance & Enforcement (Citizen Suits / Class Actions / NGOs)

=4 =4 4 4 -8 9

= =4 =4 8 -4 2

CL[aY GONRY . NRBO]20AO0OKE

' 3aA3dyYSyid 1o RdzSY m LI 3IS Saal
Citizen Suits as a Tool for Environmental Enforcement

Porter Hypothesis

Self-reporting mechanisms

a!aasSyid G2 YR 9y FTF2NOSYSyd 27
| AINBSYSyiGas

Economic Incentives vs. Command and Control

Interpol - International Environmental crimes

E-law: What started it all?

b D h QdiIntdrngtional Environmental Law

Corporate responsibility: Wal-Mart case study

Conference call with lawyer in Bangladesh about enforcement issues

17



Lecture 11: Environmental Negotiation Workshop - Guest Lecturer: (Karen Schapiro,
Esq.)
1 Readings to be emailed from prior to workshop

Lecture 12: Mock-Trial
1 Mock-Trial Rehearsal
1 3-Gorges Dam Controversy: Chinese Villagers vs. Dam Authority
1 Debriefing and discussion about mock-trial
9 Final overview of course

Lecture 13: Final Exam

18



Global Environmental Politics
Dr. Uri Gordon

Overview and course description:

Global environmental problems, from acid rain to biodiversity loss and climate
change, have become pressing political concerns in the 21st century. In response, a
sophisticated structure of global negotiation and governance has emerged, in which
nation states have begun to cooperate to an unprecedented extent, though not
without significant obstacles. Meanwhile, environmental practitioners and activists
criticize frameworks of local and global policy, suggesting a more radical approach to
solving imbalances between human societies and the natural world. This class
examines the actors, processes, conflicts and theories that have emerged in the
contentious arena of global environmental politics.

The class proceeds in three parts. Part 1 sets the context, assessing the history and
current state of global environmental politics, introducing the language of
environmental justice, and examining different perspectives for analyzing political
affairs. Part 2 critically engages with the international negotiation and governance
process, and examines the roles of states, inter-state coalitions, business, science
and NGOs. Finally in Part 3 we discuss grassroots environmental politics, alternatives
to the present global governance framework, and the connection between global
and local dimensions.

Assignments and Examinations

1 All readings are required and should be completed prior to class.

9 Students will submit an individual research paper of up to 3,000
words on the Israeli involvement in a selected environmental
governance regime.

1 There will be one mid-term quiz and one final examination at the end
of term. The quiz will consist of short-answer questions. The final
exam will consist of short answer questions and an essay.

Grading
9 Participation 10%
1 Quiz 20%
91 Research paper 30%
9 Final Exam 40%

Core textbooks

9 James Gustave Speth and Peter Haas (2006) Global Environmental
Governance (Washington, DC : Island Press)

9 Ronnie D. Lipschutz (2003) Global Environmental Politics: Power,
Perspectives, and Practice (Washington, DC: CQ Press)

1 Ken Conca and Geoffrey Dabelko (2004) Green Planet Blues:
Environmental Politics from Stockholm to Johannesburg (Boulder:
Westview
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COURSE SCHEDULE AND READINGS

Lecture 1: Introduction: Approaches to Environmental Politics

Readings:
1 Lipschutz ch.1

Lecture 2: History of the International Process: Stockholm to Johannesburg
Readings:
1 Spethch.3
 tFdzf 21 NLIY SNJ O0HANNOoSBW20RO{dgNeRY ¢ 2 6 NRa
9y @A NEB Y Y &gl Enlvidorim¥héalPolitics (GEP) 3(1): 1-10

Lecture 3: Structures of International Environmental Governance
Student Presentatior®zone
Readings:
1 Spethch.4
1 Lipschutz ch.5 pp.177-188, 211-223

9 ! RAf blra2lyY Sioltd 6Hnnand a¢KS 9YSNE
2T Df20lf 9YODANRBGRSY(llIf D2JSNYIl yOSt
4(4): 23-35
Lecture 4: Environmental Negotiations (1) ¢ States and Interests
Student Presentatioricid Rain
Readings
9 Detlef Sprinz and Tapani Vaahtoranta, "The Interest-Based
Explanation of International Environmental Policy". International
Organization 48(1): 77-105
T W2KYy |1 20A YR 5SGtSFT {LINAYIl o6unnciy dac¢KS
l YOAUA2 dzAaGERGBR B Y € @
1 Concach.7,14
Lecture 5: Environmental Justice: North and South
Student Presentatiortlimate
Readings
T t SGSNI bSgStt Oownnpv aéwkOS> /ftlaa FyR G

EY OANR Y YSy (| GEP5@Y78-94dzl f A 1 ¢ @

7 1 SARA . I OK Mdat¥Fraadrand Ganbon Calohidlism: The
bSg ¢NIRS Ay D NEplalisk NatzgeSSochlisnd & S & ¢ @
15(4): 5-20

M Concachs 25-6, 35

Lesson 6: Environment, Globalization and Trade
Student PresentatiorDeforestation
Readings:
1 Spethch.5
1 Lipschutz ch.3 pp.121-128 & ch.5 pp.188-207
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f w20y 9O01SNERfSE® oHAnnnv da¢KS . A3 / KATEY
OYDBANRYYSY (il GCEPABRBESYSY (1a¢ P
M Concachs.19, 21

Lesson 7 :Environmental Negotiations (2) ¢ Multi-state Coalitions
StudentPresentationDesertification

Readings:

A

T W2Ky +23fSNJIYyR / KINI?2 . NBGKSNIi2y> &
t NPGF3I2yAad G2 GKS ! yA terﬁatlomb‘l-déé 2y | £t A
Studies Perspectives 7: 1-22

T al NO 2AtfAlIYa O6HnnpL a&¢ K@entdl KANR 2 IR I
bS3I2GAFdA2yayYy LyidSNBEPHE)MS-AY & A ( dzi 2yé |

Lesson 8: The Business of Environmental Politics
Student PresentatioTrade in GMOs

Readings:
T t SGSNJ ! y BeNasicEmginegrihg®&volution in Agriculture and
C22RY {GNIXGS3ASa 2F (KS W.A2GSOK .f20Q¢
T al GKAIFT&a CAY3ASNE d¢KS bSg 2FGSNItFNFRAIT
D2OSNYIFyOS yR (KS LyadaNdzySyidltAlFdAazy

1 bothin David L. Levy and Peter J. Newell, The Business of Global
Environmental Governance (Cambridge: The MIT Press, 2004)

Lecture 9: Science and Risk and Environmental Politics
Student PresentatioWhaling

Readings

1 BrianWynnec')HnnHt') GwA &l YR 9Y@BANRYYSYy(d a [S
5A8402dzNAES& 2F a2 RSNY AirRnYSoowlBd¥ t SEABAGE Ly
50(3): 459-477

T t SGSNI ! YRNBS O0Hnnp0v a¢KS /FNILFISYlF tNRG:
Ay (0KS 5Aa02dzeERS4):25%6 t NBOI dziA2y € ®

 PeterHaad O MMPHO G9LIAAGSYAO O2YYdzyAdiASa | yR
02 2 NR A yaterlafioRay GrgBnization 46(1): 187-224.

Lesson 10: NGOs in Environmental Politics
Student PresentatiorBiodiversity
Readings:

1 Elisabeth Corell and Michele M. Betsill (200m 0 £ & !
Comparative Look at NGO Influence in International
Environmental Negotiations: Desertification and Climate
/| K| y a8 E4d

f Hans-al NIAY WIS3ISNI 6Hnnt0 bQDf 20l t / ABAL {
t 2t AGAOIE 5SLREAGAOAT I GA2Y 2F Dft26lf D2
International Political Sociology 1: 3 pp.257-277

21



f tldzZ 21 LYSNI OHAnAHO &l 2NAI
OYBANRYYSyidlt ! OGADAaYGEPY
2(2): 37-61
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Lecture 11: Environmental Social Movements
Student Presentatioroxic waste
Readings:
1 Lipschutz ch.4 142-162
9 1tSE tf26ax 5SNB| 2Lttt | yR
NBLISNI 2 A NB&Y Sodiad Nokvemént Studies (i K
3(2): 199-219

S

. NBIFY 52KSNI-
L'YE O

Lesson 12: Alternatives to the Current Framework
Readings:

1 Spethch.6

9 Lipschutz ch.6

Lesson 13: Conclusion: Where Next for Global Environmental Politics?
Readings:

f adzldzt {Fyglt oOownnTtO Ga9@2ftdziA2y 2F Df 26l

GKS | vAGSEP7TBEI1NA 2y &aé d

§ IngolfurBluhdornl YR LIy 2 Sf-foktics6 H 11T 0
beyond the Paradigm of Sustainability: A Conceptual
CNI} YSG2N] | yR wEBvioSmeNdDRSlitids 3 S vy
16(2): 185-205

Selected links of interest
ECOLEX Database of Environmental Law (IUCN, FAO, UNEP):
http: //www.ecolex.org/

Columbia Environmental Treaties and Resource Indicators:
http: //sedac.ciesin.columbia.edu/entri/

International Environmental Agreements Database:
http: //iea.uoregon.edu/

The United Nations Environment Program:
http: //www.unep.org/ or http://www.unep.ch/

ASIL Resources for International Environmental Law:
http: //www.asil.org/resource/envl.htm

The Center for International Environmental Law:
http: //www.ciel.org/

International Environmental Law links:
http: //www2.spfo.unibo.it/spolfo/ENVLAW.htm
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http://www.ciel.org/

Yearbook of International Cooperation on Environment and Development:
http: //www.greenyearbook.org/

CIA World Fact Book, Appendix C: Selected Environmental Agreements:
http: //www.cia.gov/cia/publications/factbook/appendix/appendix-c.html

GEF Accredited NGOs:
http: //www.gefonline.org/ngolist.cfm

Historical documents ¢ treaties:
http: //fletcher.tufts.edu/multi/chrono.html

[ISD Linkages for Environment and Development:
http: //www.iisd.ca/

Links for Research on International Treaties:
http: //www.law.nyu.edu/library/foreign_intl/treaties.html

US Treaties and Environmental Agreements in Force 2003 (State Dept.):
http: //www.state.gov/s/I/24224.htm

World Resources Institute (useful source of data on different environmental issues):

http: //www.wri.org

The Convention on Biological Diversity:

http: //www.biodiv.org/default.shtml

The Yale Project on Global Environmental Governance:
http: //www.yale.edu/gegdialogue/
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Introduction to Environmental Science
Dr. Shmuel Brenner

Core Text Books
T 49YBANRYYSyYyGlt {OASyOS¢ o6& wWAKINR ¢ 2
Pearson-Prentice Hall (2005)
T &l dzYly DS23aNI LIK&é¢ o6& t I dzf “Eflibn YY2E ! yR { |
Pearson-Prentice Hall (2004)
1 Additional reading material will be given.

Grading
1 Class participation: 10 %
1 Environment and Peace Debate 20%
1 Presentations: 20%
1 Paper: 20%
T Quiz: 30 %

COURSE SCHEDULE AND READINGS

Lecture 1: Review of the major environmental issues ¢
1 Review of the major environmental issues (air and water pollution, energy, toxicity,

open space; radiation and noise)
9 Details on assignments and debate

Readings:
1 Wright's Book (background) - Chapters. 12,15, 20,21

Lecture 2: Review of chemical and physical tools in environmental studies -

Readings:
1 Wright's Book - Appendix C

Lecture 3: Sustainable energy in the world ¢
1 Reasons for rapid growth of sustainable energy (peak oil, global warming,
pollution, war and terror)
Types of renewable energy
The role of energy conservation
Policy and economical aspects
Small is beautiful ¢ distributed renewable energy production
Social aspects of sustainable energy

Readings:
2 NR 3K { <Chapter 242 |

= =4 4 -4 -9

Assignments:
9 Selection of personal assignments
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Lecture 4: Solid waste

9 Definitions and magnitude;
Land filling; incineration;
Recycling options;
Solid waste management;
Grey wastes;
9 Green production

=A =4 =4 =

Readings:
2 NR 3K i ©&pperili2 @ Chapters 18 &19.

Lecture 5 & 6: lonizing and non-ionizing radiation C

9 Radiation in the environment;
9 Radon and its impact; radioactive wastes; the EM spectrum (uv, vis, ir, mw, rf)

Readings:
2 NR 3K { Chaptér 232 |

Lecture 7: The environmental problems of Israel ¢
9 The environmental problems of Israel (hot spots) - review

Lecture 8: Class Debate C
9 The environment and the peace process

Lecture 9: FIELD TRIP G
1 Renewable energy

Lecture 10: Selected Issues C
9 Noise and its impact;

Marine pollution;

Agroecology;

Enviroart;

The environmental impact assessment process

=A =4 =4 =

Lecture 11: Guest Lecture

Lecture 12: Soil contamination and remediation options and the asbestos issue

Lecture 13: Evaluation
9 Presentation of personal assignments
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Introduction to Earth Sciences
Dr. Hanan Ginat

Overview:

This course will include introduction to Earth Sciences ¢ Geology, Geomorphology
and Climatology. The course will emphasis the connections between earth systems
(Geosphere, Hydrosphere, Atmosphere and Biosphere). This course introduce to the
students the different aspects associated with the "Natural History of the Arava
Valley".

Course Requirements:

¢tKS fSaazya oAttt AyOfdzRS 62N] aKSSGazr SESND.
The students are expected to complete the required readings and come to class

preparedtoRA 3 Odza d (GKIFG 6S5SS1Qa NBIFIRAYy3IaAD

In addition to participating in class discussions and field trips, students will have

either a midterm exam or a final exam, and one final project.

Grading:
9 Final Exam 60%
9 Final Project 30%
9 Participation 10%

Core Readings:
9 Skinner B.J., Porter S, Park J.Dynamic Earth ¢ An Introduction to Physical
Geology. 5™ Ed.
1 Some more reading is from papers with relation to the Arava Valley (our local
environment)

COURSE SCHEDULE AND READINGS:
(Please note that the readings listed for each course should be read for that class,
not the following week)

Lecture 1. Introduction to the course
9 General introduction
9 The Rock Cycle (part 1) Earth materials and main processes ¢ presentation
and exercises.
Reading:
1 Skinner B.J., Porter S, Park J.Dynamic Earth ¢ An Introduction to Physical
Geology. 5™ Ed. USA: Wiley and Sons, 2004, pp 98-138. (From the book)

~

Lecture2:A.¢ KS w201 /@80fS 049 NIK al dSNAIFfa IyR
(With "KESEM KITS" and outdoor exercise)
B. Earthquakes and Geologic Time
Reading:
1 Skinner B.J., Porter S, Park J.Dynamic Earth ¢ An Introduction to Physical
Geology. 5™ Ed. Pp 246-273, 276-300 (from the book)
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Lecture 3: The Rock Cycle (part 3) - Experiments in Geology
1 Working in Ma'ale Shaharoot High School labratoty

Lecturen Y LYGNRRdAzOGAZ2Y (2 tfl S ¢SOl2yAradasz a¢
Reading:
1 Skinner B.J., Porter S, Park J.Dynamic Earth ¢ An Introduction to Physical
Geology. 5" Ed. pp 30-63 (pages 4-34 in the reader)

Lecture 5:
1. The Earth Systems:
71 Connections and relations between the Geosphere, Hydrosphere,
Atmosphere and Biosphere.

2. Geological History the Arava Valley
Readings:

T DI NFdzy | St -QuateNJal MK SDSNB23Ie& 2F LANI St ¢ Ay
Tchernov E. The Zoogeography of Israel. Dr. W. Junk Publisher, 1988, pp. 7-
34 (pages 35-49 in the reader)

T .FNB2dza ad | yR ahl
Transform Fault SysteY ¢ Ay ¢SO
60 in the reader)

1 Garfunkel Z., Zak I. And Freund R., 1981, "Active faulting in the Dead Sea
Rift". Tectonophysics, 80 pp 1-26. (pages 61-73 in the reader)

0St {K® aceDBadse2 yAO 9 @2
02y 2 LK DA (@egez50-m pn = LILI

Lecture 6: Field trip
1 Canyon Shehoret and its surroundings
1 Geological main materials and processes and the main stages of the geology
of the region

Lecture 7. 1. Summary the field trip.
2. "The Changing Face of the Land"
Reading:
1 Skinner B.J., Porter S, Park J.Dynamic Earth ¢ An Introduction to Physical
Geology. 5™ Ed. 303-351 (from the book)

Lecture 8: An Introduction to Desert Geomorphology
Reading:
T ¢K2YlFa 5d{ dDP a¢KS bl GdzZNE 2F ! NAR 9y JAN.
Geomorphology, 1987, pp 2-7 (pages 84-90 in the reader).

Lecture 9: Introduction to Climatology

Reading:
1 Skinner B.J., Porter S, Park J.Dynamic Earth ¢ An Introduction to Physical
Geology. 5™ Ed.pp 447-473 (from the book)
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Lecture 10: The Climate of the Arava Valley:
1 The Main Characteristics of our Extreme Arid Zone and The Water Regime of
our Desert: Floods and Groundwater in the Arava Valley.
Readings:
1 McGinnie W.G., Goldman B. and Paylore P. Desert of the World. The U of
Arizona P, 1965, pp. 133-140. (in the reader pages 91-99)
T D2t RNBAOK , ® FYR YINYA ho a/ftAYFHGS FyR
+| ffS@83X L&aNI St ¢ L & NI S-8,20002pdB830: (ih 2F 91 N
the reader pages 100-106)
T Ben-a@A ! @ I yR {KSydGaira Lo a! aaSavySya 27
Resources in the Negev and Arava. Israel Journal of Earth Sciences. v. 50: 2-4,
2001, pp. 61-70. (in the reader pages 107-116)

Ji

Lecture 11. 1. The Landscape Evolution of the Arava Valley
2. Soils in the Arava Valley (Reg Soil, Hamada, Lithosoils, Sand).
3. Final Exam
Readings:
91 Cooke R., Warren A. and Gouide A. Desert Geomorphology. University
College London. pp. 2-11, 18-56, 94-103. (in the reader pages 116-158)
T .SAy ! ®x [ SOKAStA ,® IYyR .Syalold Wo av.
of the Southern Arava Rift Valley: A Confined Desert System Recharged
[ FGSNIffte o QEGSNY It {2dzNESadE L&
pp 217- 227.(inthe reader pages 159-169)
9 Skinner B.J., Porter S, Park J. Dynamic Earth ¢ An Introduction to Physical
Geology. 5" Ed. USA: Wiley and Sons, 2004, pp 160-167.(in the reader
pagesl170-177)
T 'YAG wo YR DSNE2 Y ocendReg (GravelypSoil9i@2 £ dzi A 2y 2
Deserts-! y 9EI YL S CNRY (GKS 5SIR {SI wSIA2y
79.(In  the reader pages 178-188)

Lecture 12: 1. The Geology of Timna Valley
2. Review and explanation of final project with list of subjects.
Readings:
91 GYySN) ! @S wnnuX a! yOASyd 61 GSNI YIFyYylF3aSYS
1 ARAM, 13-14, 403-421 (in the reader pages 189-197). Ginat H., Crouvi O.
YR . SeiKOladS udadtydRRBA2y 2F CAYYIl =z ffSe@:
Israel Journal of Earth Science, September 2005), 2005,18pp. (In the reader
pages 199-232)

Lecture 13: Field Trip - & / pper, ManandEnGA NB Y YSyYy (ié Ay CAYYIl I ff
1 Aday long trip
9 Looking at 6,000 years of mining.
1 Geological and Environmental Aspects - Renew mining in Timna in the 21°
Century.
1 Timna Valley and Yotvata Salt Flat as samples of the very tight connection
between the natural environment and biogenic and human activities.
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Lecture 14: Geology and Physical aspects of the settlement in the Arava Valley

Lecture 15: Final Project
9 Student Presentations

Recommended Reading for All Students

1. Bloom L.B. Geomorphology ¢ A Systematic Analysis of Late Cenozoic Landforms.

New Jersey: Prenetic-Hall,1987, pp 278-317

2. Ginnat H., Zilberman E. and Avni Y. "Tectonic and Paleogeographic Significance of

the Edom River: A Pliocene Stream that Crossed the Dead Sea Rift Valley.fi Israel Jou

.of Earth Science. v.49:3., 2000, pp. 159-179.

3. Ginat H., Enzel Y. and Avni Y. "Translocated Pio-Pleistocene Drainage Systems

Along the Arava Fault of the Dead Sea Transformii Tectonophysics v. 284, 1998,

pp.151-160.

nd® DAYFG | &Y %ATOSNXYIY 9@ FyR {FNI3JIdzadA L@
5SLI2aAiida Ay bl KIFf %AK2NE yRedmhRBINY bSISOH> L.
5. Small R.J. "The Study of Landforms". Cambridge U P, 1977, pp. 154-183; 215-247

c® DSNE2Y wd> DNRAAYlIY {® YR .26YlIYy 5& a{
ValleycDS2 Y2NLIKAO 9@2ftdziA2y !ft2y3 (KM { 2dzi KSNY
and Hack J.T. Tectonic Geomorphology. Lighament Symposia in Geomorphology

International Series. 1985, pp. 58-71

7. Evenari M. Adaptations of Plants and Animals to the Desert Environment, 1983.

8. Ritter D.F.Process Geomorphology. Wm.C.Brown Publishers, 1985, Chapter 2, pp.

33-62.

9. Pitty A.F. The Nature of Geomorphology. London and New York: Methuen, 1982,

pp. 26-82.

10. Summerfield M.A."Global Geomorphology". Longman Scientific Technical. 1991,

Part 3, pp 345-398.

11. Chorrley R.J, Scumm S.A., Sugdan S.D. Geomorphology., University Press,

Cambridge, 1985, pp. 485-492; 536-547

MH® | OYySNE ! @ G{SOGGt SYSyidx ! ANAOdzZ (G dzNBE> |
Negev Desert, 6th-o NR YA Tt ft SYyAl ./ £é¢® Ly 2FGSNE 9y JANEP
Climate Change. (A. Issar and N. Brown, eds), 1998, pp. 147-202.

13. Shirav Schwartz M., Calvo R., Bein A., Burg A., Nof R. and Baer G., 2006, Red Sea ¢

Dead Sea Conduit Geo-Environmental Study Along the Arava Valley. Geological

Survey of Israel Report GSI/29/2006

14. Gavrieli 1., Lensky N., Dvorkin Y., Lyakhovsky V. and Gertman I., 2006, ANMULTI ¢

Component Chemistry Based Model for the Dead Sea: Modifications to the 1D

Princeton Oceanographics Model. Geological Survey of Israel Report GSI/24/2006
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Introduction to Energy Policy and Management

Course Rationale and Goals

One of the most pressing problems today ¢ regionally, nationally and
globally -- is how to develop and sustain energy policies that take into
account basic scientific principles, alternative sources of energy and
sound management practices.

The main goal of this introductory course is for students to develop an introductory

dzy RSNE Gl yRAY3a 2F (KSaS GKNBS G2LAO0az gKAOK
ol &a1S8S0G¢ F2NI I HhATEE BrycessoBeddying aBffeciviiandids 3 A 2

policy involves a cost-benefit analysis involving energy planning objectives, tools to

achieve these objectives and sensitivity to the priorities and values of different

players (government, private and public sectors). Students will explore the analytic

tools necessary to understand and analyze the planning processes needed for (1)

designing effective energy policies and (2) managing the successful implementation

of these policies. Case studies using these tools will be given from regional, national

and global perspectives.

Course Structure

There will be 13 course sessions of 3-hrs. each. The first three sessions will provide
students with fundamental principles relating to the science and technology of
energy. The course sessions will include lectures, guided discussions,
demonstrations, films, readings, laboratory experiments (especially in the first three
sessions), practice exercises, simulations, a field trip and feedback on the student
projects. The final grade will be based on classroom participation (20%) a final
project (40%) and a final exam (40%).

Course Outline

1. Introduction to the Science of Energy. This session will focus on the three

fundamental laws of thermodynamics, given on a high-school science level, with

relevant laboratory exercises. A qualitative understanding of the relative concepts

will be presented. For example, in order to demonstrate the concept of entropy, a

FAfY aK2gAy3d GKS 0dzZNYy Ay 3 FT2WNBH NBES OS/ R2 To Al LI
NEOSNES>¢ a | OFralrftead FT2NJ RAaOdzaairzyod

2. Energy Transformations, Energy Efficiency and Energy Storage. Students will
learn that various energy types (mechanical, electrical, electromagnetic, chemical,
thermal, etc.) can be transformed into other energy types. They will also learn that
each transformation involve a loss of energy (i.e., the production of thermal energy)
which can be quantified as energy efficiency. Energy storage of the different energy
types will also be discussed and demonstrated in a laboratory session.

3. The Electric Power Station® { Ay OS St SOUNROAGE A& (KS aO2°
life, students will learn how electricity is generated via a conventional electric power
station. The lesson will start by demonstrating what all power stations have in

30



common (the process of electrical induction, involving the relative motions of
electrical wire and a magnetic field). It will then focus on different energy sources
for an electric power station, including conventional sources (e.g., coal, natural gas
and nuclear) and alternative energy sources (e.g., hydro, geothermal and wind).
Demonstrations, movies and simulations of electric power stations will be used to
demonstrate the similarities and differences of these power stations.

4. Environmental Costs. The first part of the session will focus on (a) different types
of pollution (air, water, etc.) and other damages to the environment as well as (b)
different tools for addressing these problems. The second part of the session will be
devoted to a critique and development of the student project proposals.

5. What are Key Issues in Energy Policy and Management? ¢ KS &0 A 3 LJA Ol dzNB ¢
course will be presented. Short introductions will be made of the three major

categories: (a) objectives of energy planning, (b) tools to achieve these objectives

and (c) players (who reflect different priorities and values) in the political, private

and public sectors.

6. Energy Economics: Understanding Supply, Demand and Pricing. The session will
present the basic concepts of energy economics, including supply, demand and
pricing of energy services and commodities.

7. Energy Legislation: The Regulatory Process. The first lecture will focus on
perspectives of individual and industrial demand for energy, energy supply, energy
markets, and public policies affecting energy markets. The second lecture will discuss
the concepts of energy tax, price regulation and deregulation. Examples will be used
which involve conventional and alternative energy sources. Students will hand in
drafts of their student proposals at the end of this lesson.

8. Research and Development Issues. One important aspect of any energy policy
involves research and development issues. The first part of the session will focus on
the R&D cycle and how it can be implemented as part of an energy policy. The
second part of the session will focus on specific case histories which illustrate
examples in which such issues were and were not adequately taken into account.
These examples will relate to conventional as well as alternative energy sources.

9. Field Trip. The field trip will be made to a number of different energy businesses
and governmental institutions in the Arava which will present different aspects of
thS ! NI @I Qa NBIA2y Il f SySNHeE& LRtAoeo

10. Energy Security. The fundamentals of energy security issues are a key objective
in energy policy-making. Short-term and long-term threats to energy security will be
addressed in terms of the availability of primary energy sources, scenarios of limited
access to these sources of energy, and political troubles in a given region.
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11. Environmental Strategy on a Global Scale: Climate Change, Kyoto, Bali and
Beyond. In this session, various global aspects of energy policy and management
will be presented and discussed.

12. Preparation for Project Presentations. This session will be devoted to helping
the students make the final changes for their project presentations. Presentation
techniques will be discussed.

13. Student Project Presentations. The entire 3-hour session will be devoted to the
student project presentations. Guest lectures from the course, as well as
representatives from the governmental, private and public sectors will be invited to
attend.
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Energy Economics and Sustainable Development

Overview:

This course will focus on how energy resources (both non-renewable and renewable)
are developed and allocated from an economic point of view. It will explore
theoretical and empirical perspectives on individual and industrial demand for
energy, energy supply, energy markets, and public policies affecting energy markets.
It will discuss aspects of the different power sectors (e.g., oil, natural gas, electricity,
and nuclear) and will examine energy tax, price regulation, deregulation, energy
efficiency and policies for controlling emission. The fundamentals of pricing and
price-structure will be presented with the goal of understanding the interrelated
reasons for the price volatility and government intervention.  This economic
analysis will be undertaken with sustainable development as a strategic goal for both
producer and consumer nations.

Course Schedule and Readings
Lecture 1: Introduction and Background
a. Review of the Basics of Supply, Demand and Price Formation in Competitive Markets
b. Review of the Basics of Supply, Demand and Price Formation in Competitive
Markets

Readings (a)

1 United States Energy Information Agency (EIA). Annual Energy Review 2005
Washington, DC, 2006, chapter 1.

1 Tt 1 1.International Energy Outlook 200@ashington, DC, 2006, chapter 1.

1 United States Environmental Protection Agency (EPA). Trends in Air Emissiqr05.

1 Smil, V. "Energy in the Twentieth Century: Resources, Conversions, Costs, Uses and
Consequences.” Annual Review of Energy and the Environn2r(2000): 21-51.

9 Fouquest, R., and P. Pearson. "A Thousand Years of Energy Use in the United
Kingdom." The Energy Journd®, no. 4 (1998): 1-41.

1 1 1 T."Seven Centuries of Energy Services: The Price and Use of Light in the
United Kingdom (1300-2000)." The Energy Journ2f, no. 1 (2006): 139-177.

Readings (b):
9 Pindyck and Rubinfeld. 2005, chapter 2.

Lecture 2:

a) Energy Demand: Short Run and Long Run Price and Income Elasticities
b) Introduction to Multivariate Regression Analysis

Readings (a):

9 Hausman, J. "Individual Discount Rates and the Purchase and Utilization of Energy-
Using Durables." The Bell Journal of Economi€sno. 1 (1979): 33-54.

9 Baughman, M., and P. Joskow. "The Effects of Fuel Prices on Residential Appliance
Choice in the United States." LandEconomic$1, no. 1 (1975): 41-49.
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9 Hughes, J., C. Knittel, and D. Sperling. "Evidence of a Shift in the Short-Run Price
Elasticity of Gasoline Demand." Center for the Study of Energy Markets, Working
Paper 159 (2006). (PDF)"

9 Kamerschen D., and D. Porter. "The Demand for Residential, Industrial and Total
Electricity, 1973-1998." Energy Economi@é (2004): 87-100.

1 Slade, M., C. Kolstad, and R. Weiner. "Buying Energy and Nonfuel Minerals."
Chapter 20 in Handbook of Natural Resource and Energy EconoWutS. Edited by
A. Kneese and J. Sweeney. San Diego, CA: Elsevier Science Publishers, 1993. ISBN:
0444878009.

Readings (b):

1 Sykes, A. "An Introduction to Regression Analysis." Chicago Working Paper in Law
and Economics No. 20 (October 1993). (PDF)*
9 Handout: Econometrics (PDF) (Courtesy of Arthur Campbell. Used with permission.)

Lecture 3: Energy Supply and the Economics of Depletable Resources

Readings:

1 Pindyck and Rubinfeld. 2005, section 15.8.

9 Krautkraemer J., and M. Toman. "Fundamental Economics of Depletable Energy
Supply.” Resources for the Future, Discussion Paper 03-01 (2003).

9 Flynn, E. "Impact of Technological Change and Productivity on the Coal Market."
Energy Information Administration, Issues in Midterm Analysis and Forecasting 2000
(2000).

9 Heal, G. "The Optimal Use of Exhaustible Resources." Chapter 18 in Handbook of
Natural Resource and Energy Economok.3. Edited by A. Kneese and J. Sweeney.
San Diego, CA: Elsevier Science Publishers, 1993. ISBN: 0444878009

Lecture 4: World Oil Markets and Energy Security
Readings:

9 Deffeyes, K. Hubbert's Peak: The Impending World of Oil Shortageceton, NJ:
Princeton University Press, 2001, chapter 1. ISBN: 0691116253. (PDF - 7.9 MB)*

9 Lynch M. "The Pessimism About Petroleum Resources: Debunking the Hubbert
Model (and Hubbert Modelers)." Minerals and EnergyRaw Materials Repoti8,
no. 1 (003): 1-18.

Lecture 5: Natural Gas Price Regulation, Deregulation and Markets

9 Leitzinger, J., and M. Collette. "A Retrospective Look at Wholesale Gas: Industry
Restructuring.” Journal of Regulatory Economis no. 1 (2002): 79-101.

91 National Petroleum Council. "Balancing Natural Gas Policy: Fueling the Demands of a
Growing Economy." Volume I: Summary of Findings and Recommendations
(September 2003). (PDF - 3.9 MB)"

1 Mazighi, A. "An Examination of the International Gas Trade." OPEC Revie2v, no. 4
(December 2003): 313.

1 MacAvoy, P., and R. Pindyck. "Alternative Regulatory Policies for Dealing with the
Natural Gas Shortage.” The Bell Journal of Economics and Management Salence
no. 2 (1973): 454-498.
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http://www.eia.doe.gov/oiaf/analysispaper/coal.html
http://press.princeton.edu/chapters/s7121.pdf
http://www.npc.org/reports/NG_Volume_1.pdf

T

Cuddington, J., and Z. Wang. "Assessing the Degree of Spot Market Integration for
U.S. Natural Gas: Evidence from Daily Price Data." Journal of Regulatory Economics
29 (2006): 195-210.

Lecture 6: Electricity

Readings:

T

Joskow, P. "Deregulation and Regulatory Reform in the U.S. Electric Power Sector."
Chapter 4 in Deregulation of Network Industries: What's Nekdfited by S. Peltzman
and C. Whinston. Washington, D.C.: American Enterprise Institute Press, 2000, pp.
113-188.

Borenstein, S. "The Trouble with Electricity Markets: Understanding California's
Restructuring Disaster.” Journal of Economic Perspectitésno. 1 (2002): 191-211.
Joskow, P., and E. Kahn. "Quantitative Analysis of Pricing Behavior in California's
Electricity Market During the Summer 2000." The Energy Journas, no. 4 (2002): 1-
35.

Joskow, P. "Incentive Regulation in Theory and Practice: Electricity Distribution and
Transmission Networks." Working Paper (2006). (PDF)*

T T T."Markets for Power in the United States: An Interim Assessment.” The
Energy Journ&l?7, no. 1 (January 2006).

Wolfram, C. "Measuring Duopoly Power in the British Electricity Market." American
Economic Revie®, no. 4 (1999): 805-826.

Borenstein, S. "The Long Run Efficiency of Real-Time Electricity Pricing." The Energy
Journal26, no. 3 (2005): 93-116.

Borenstein, S., J. Bushnell, and F. Wolak. "Measuring Market Inefficiencies in
California's Restructured Wholesale Electricity Market." The American Economic
Reviewd2, no. 5 (2002): 1376-1405.

Park, H., J. Mjelde, and D. Bessler. "Price Dynamics Among U.S. Electricity Spot
Markets." Energy Economi@8 (2006): 81-101.

Lecture 7: Risk Management, Futures Markets and Derivatives

Readings

91 Energy Information Administration. "Derivatives in Risk Management for Petroleum,
Gas and Electricity” (October 2002).

1 Mazighi, A. "The Efficiency of Natural Gas Futures Markets." OPEC Revief2003).

9 Herce, M., J. Parsons, and R. Ready. "Using Futures Prices to Filter Short-Term
Volatility and Recover a Latent, Long-Term Price Series for Oil." MIT Center for
Energy and Environmental Policy Research Working Paper 06-005 (April 2006).
(PDF)*

1 Chinn, M., M. LeBlanc, and O. Coibion. "The Predictive Content of Energy Futures:

An Update on Petroleum, Natural Gas, Heating Oil and Gasoline." National Bureau of
Economic Research Working Paper 11033 (January 2005).

Lecture 8: Energy and Climate

Readings
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Environmental Protection Agency. "Trends in Greenhouse Gas Emissions." (PDF - 2.6
MB)

Intergovernmental Panel on Climate Change (IPCC). "Climate Change 2007: The
Physical Science Basis: Summary for Policymakers" (February 2007). (PDF - 1.3 MB)*
"Stern Review of the Economics of Climate Change." Pre-publication edition.
London, UK: HM Treasury, October 2007 [anticipated final publication].

Nordhaus, W. D. "The 'Stern Review' on the Economics of Climate Change." Mimeo
(November 17, 2006).

Sokolov, A. P., C. A. Schlosser, S. Dutkiewicz, S. Paltsev, D. W. Kicklighter, H. D.
Jacoby, R. G. Prinn, C. E. Forest, J. Reilly, C. Wang, B. Felzer, M. C. Sarofim, J. Scott, P.

H. Stone, J. M. Melillo, and J. Cohen. "The MIT Integrated Global System Model
(IGSM) Version 2: Model Description and Baseline Evaluation.”" MIT Joint Program on
the Science and Policy of Global Change, Report No. 124 (July 2005). (PDF - 1.5 MB)*
Paltsev, S., J. M. Reilly, H. D. Jacoby, R. S. Eckaus, J. McFarland, M. Sarofim, M.
Asadoorian, and M. Babiker. "The MIT Emissions Prediction and Policy Analysis
(EPPA) Model: Version 4." MIT Joint Program on the Science and Policy of Global
Change, Report No. 125 (August 2005). (PDF - 1.8 MB)*

Mendelsohn, R., W. Nordhaus, and D. Shaw. "The Impact of Climate Change on U.S.
Agriculture: A Ricardian Approach.” The American Economic Revigdyno. 4 (1994):
753-771.

Cline, W. "The Impact of Global Warming on Agriculture: Comment." The American
Economic Revie6, no. 5 (1996): 1309-1311.

Lecture 9: Internalizing Environmental Externalities with a Focus on CO2 Emissions
Cap and Trade Mechanisms

Readings:

9 Pindyck and Rubinfeld. 2005, Chapter 18.

9 Ellerman, A., P. Joskow, and D. Harrison. "Emissions Trading in the U.S.: Experience,
Lessons and Considerations for Greenhouse Gases." Report for the Pew Centre on
Global Climate Change (May 2003).

9 Pizer, M. "The Evolution of a Global Climate Change Agreement." American
Economics Association Papers and Procee@gm. 2 (2006): 26-30.

1 Nordhaus, W. "After Kyoto: Alternative Mechanisms to Control Global Warming."
American Economics Association Papers and Proced&fings 2 (2006): 31-34.

1 Olmstead, S., and R. Stavins. "An International Policy Architecture for the Post-Kyoto
Era." American Economics Association Papers and Proceddings. 2 (2006): 35-
38.

9 Thomson, V. "Early Oobservations on the European Union's Greenhouse Gas
Emissions Trading Scheme: Insights for United States Policymakers.” Report in
collaboration with Pew Centre on Global Climate Change (April 2006). (PDF)

9 Joskow, P., R. Schmalensee, and E. Bailey. "The Market for Sulfur Dioxide Emissions."

The American Economic Revig8yno. 4 (1998): 669-685.

Lecture 10: Coal

Readings:

1

Freme, F. "U.S. Coal Supply and Demand: 2005 Review." Energy Information
Administration (April 2006).
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http://www.hm-treasury.gov.uk/independent_reviews/stern_review_economics_climate_change/stern_review_report.cfm
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http://www.eia.doe.gov/cneaf/coal/page/special/feature.html

1 Massachusetts Institute of Technology. "The Future of Coal: An Interdisciplinary MIT
Study." March 2007.

Lecture 11: Nuclear Power

Readings:

1 Massachusetts Institute of Technology. "The Future of Nuclear Power: An
Interdisciplinary MIT Study." 2003.

9 Deutch ., and E. Moniz. "Making the World Safe for Nuclear Energy." Survival6,
no. 4 (2004): 65-79.

Lecture 12: Energy Efficiency Policies

Readings:

9 Hassett, K. and G. Metcalf. "Energy Conservation Investment: Do Consumers
Discount the Future Correctly?" Energy Policgjune 1993): 710-716.

1 Hausman, J., and P. Joskow. "Evaluating the Costs and Benefits of Appliance
Efficiency Standards.” The American Economic Reviégyno. 2 (1982): 220-225.

91 Nadel, S. "Appliance and Equipment Efficiency Standards." Annual Review of Energy
and the Environmert7 (2002): 159-192.

9 Joskow, P., and D. Marron. "What Does a Megawatt Really Cost? Evidence from
Utility Conservation Programs.” The Energy JournB, no. 4 (1992): 41-67.

9 Portney, P., and I. Parry. "Policy Watch: The Economics of Fuel Economy Standards."
Journal of EconomiPerspectives?, no. 4 (2003): 203-217.

1 Metcalf, G. "Energy Conservation in the United States: Understanding its Role in
Climate Policy." MIT Joint Program on the Science and Policy of Global Change,
Report No. 138 (2006). (PDF)"

1 Newell, R., A. Jaffe, and R. Stavins. "The Induced Innovation Hypothesis and Energy-
Saving Technological Change." TheQuarterly Journal of Economit$4, no. 3 (1999):
941-975

Lecture 13: Renewable Energy Policies

Readings:

1 McGowan, J., and S. Conners. "Wind power: A Turn of the Century Review." Annual
Review of Energy and the Environm2n{2000): 147-197.

9 Palmer, K., and D. Bullaw. "Cost-Effectiveness of Renewable Electricity Policies."”
Energy Economi@y (2005): 873-894.

1 McDonlad, S., S. Robinson, and K. Thierfelder. "Impact of Switching Production to
Bioenergy Crops: The Switchgrass Example." Energy Economi@8 (2006): 243-265.

The above has been taken from MIT Open Courseware:
Energy Economics Economics 14.44
http://ocw.mit.edu/OcwWeb/Economics/14-44Spring-2007/CourseHome/
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The Geoeconomics and Geopolitics of Global Energy
Overview:

This course focuses on strategic and political implications of ongoing trends in global
energy markets, particularly markets for crude oil and natural gas. The course
examines the world's major oil and natural gas producing regions: the Middle East,
the Caspian Region, Russia, Venezuela, and the North Sea. Producer-consumer
relationships are considered for China, India, Japan, and the United States. United
States foreign policy implications, especially with respect to China, are discussed.

Course Outline and Readings:
Lecture 1: Introduction:

Readings:

1 Marcel, Valerie. Oil Titans: National Oil Companies in the Middle Badtimore,
MD: Brookings Institution Press, 2006, pp. 14-53. ISBN: 9780815754732.

1 Parra, Francisco. Oil Politics: A Modern History of Petroleusaw York, NY: |.B.
Tauris, 2004, pp. 6-67. ISBN: 9781860649776.

Additional readings for graduate students

9 Yergin, Daniel. The Prize: The Epic Quest Oil, Money, and PoweNew York, NY:
Free Press, 2003. ISBN: 9780671799328.

Lecture 2: The global energy industry - companies and governments; markets and
politics

1 Parra, Francisco. Oil Politics: A Modern History of Petroleusaw York, NY: |.B.
Tauris, 2004, pp. 68-275. ISBN: 9781860649776.

Additional readings for graduate students
For development of a typology for comparing national frameworks regulating the
production and marketing of oil and natural gas.

9 Smith, Ernest, and John Dzienkowski. "A Fifty-Year Perspective on World Petroleum
Arrangements.” Texas International Law Jourr4l, no. 1 (1989).

Lecture 3: The global energy balance - present status, future trends, and strategic
responses

i BP Statistical Review of World Energy June 2006

9 Leverett, Flynt, and Pierre Noel. "The New Axis of Qil." The National Intereqfuly
2006).

9 Barnes, Joe, Mark Hayes, Amy Jaffe, and David Victor. "Introduction to the Study." In
Natural Gas and Geopolitics: From 1970 to 2@ded by David Victor, Amy Jaffe,
and Mark Hayes. New York, NY: Cambridge University Press, 2006. ISBN:
9780521865036.
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Additional readings for graduate students

To provide an overview of the problems and uncertainties involved in estimating
future production of oil and natural gas and assessing the impact of geopolitical
factors on production levels.

1

Cordesman, Anthony, and Khalid al-Rodhan. The Global Oil Market: Risks and
UncertaintiesWashington, DC: CSIS Press (Center for Strategic and International
Studies), 2006. ISBN: 9780892064793.

Lecture 4: Markets, cartels, and consumers - resource nationalism and resource
mercantilism

T

T

Parra, Francisco. Oil Politics: A Modern History of Petroleutew York, NY: I.B.

Tauris, 2004, pp. 276-347. ISBN: 9781860649776.

Hartey, Peter, and Kenneth Medlock. "Political and Economic Influences on the

Future World Market for Natural Gas." In Natural Gas and Geopolitics: From 1970 to
2040 Edited by David Victor, Amy Jaffe, and Mark Hayes. New York, NY: Cambridge
University Press, 2006. ISBN: 9780521865036.

Additional readings for graduate students
To introduce methodological problems involved in forecasting the global balance of
supply and demand for crude oil and natural gas.

T
T

World Energy Model (PDF)*

Hartley, Peter, and Kenneth Medlock. "The Baker Institute World Gas Trade Model."
In Natural Gas and Geopolitics: From 1970 to 2@ded by David Victor, Amy
Jaffe, and Mark Hayes. New York, NY: Cambridge University Press, 2006. ISBN:
9780521865036.

Lecture 5: Resource nationalism and market power (ll) - Iran, Iraq, and the future
of hydrocarbon production in the Persian Gulf

Readings:

il
)l
il

Energy Information Administration, Country Analysis Brief: Iran

Energy Information Administration, Country Analysis Brief: Iraq

Crandall, Maureen. Energy, Economics, and Politics in the Caspian Region: Dreams
and RealitiesWestport, CT: Praeger Security International, 2006, pp. 107-118. ISBN:
9780275991302.

Marcel, Valerie. Oil Titans: National Oil Companies in the Middle .EBadtimore,

MD: Brookings Institution Press, 2006, pp. 106-223. ISBN: 9780815754732.

Additional readings for graduate students
To look at the energy dimensions of regional security dynamics in the Persian Gulf.

1

McMillan, Joseph. "Saudi Arabia and Iraqg: Qil, Religion, and an Enduring Rivalry."
United States Institute of Peace Special Reportl57 (January 2006): 1-16. (PDF -
1.1 MB)*
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Lecture 6: Resource nationalism and market power (lll) - Russia, the Post-Soviet
Space, and Europe

Energy Information Administration, Country Analysis Brief: Russia

The Brookings Institution. "The Russian Federation."” The Brookings Foreign Policy

Energy Security 8es(October 2006): 1-33. (PDF)"

91 Crandall, Maureen. Energy, Economics, and Palitics in the Caspian Region: Dreams
and RealitiesWestport, CT: Praeger Security International, 2006, pp. 118-135. ISBN:
9780275991302.

91 Hayes, Mark. "The Transmed and Maghreb Projects: Gas to Europe from North
Africa.” In Natural Gas and Geopolitics: From 1970 to 2@dited by David Victor,
Amy Jaffe, and Mark Hayes. New York, NY: Cambridge University Press, 2006. ISBN:
9780521865036.

9 Victor, Nadejda, and David Victor. "Bypassing Ukraine: Exporting Russian Gas to

Poland and Germany." In Natural Gas and Geopolitics: From 1970 to 2@d@ed by

David Victor, Amy Jaffe, and Mark Hayes. New York, NY: Cambridge University Press,

2006. ISBN: 9780521865036.

T
T

Additional readings for graduate students
To delve deeply into Russian energy policy and to relate Putin's use of the energy
"weapon" to broader analytic questions about Russian foreign policy.

T Larsson, Robert. Russia's Energy Policy: Security Dimensions and Russia's Reliability
as an Energy Suppli€tockholm, Sweden: Swedish Defense Research Institute,
March 2006. ISBN: 1650-1942. (PDF - 1.6 MB)*

Lecture 7: Resource nationalism and market power (IV) - Russia and Asia

1 Crandall, Maureen. Energy, Economics, and Politics in thep@asRegion: Dreams
and RealitiesWestport, CT: Praeger Security International, 2006, pp. 9-54. ISBN:
9780275991302.

1 Jaffe, Amy, and Ronald Soligo. "Market Structure in the New Gas Economy: Is
Cartelization Possible?" In Natural Gas and Geopolitics: Frd®i70 to 2040Edited
by David Victor, Amy Jaffe, and Mark Hayes. New York, NY: Cambridge University
Press, 2006. ISBN: 9780521865036.

Additional readings for graduate students
To relate Russian energy and foreign policy to theoretical questions about "soft
balancing™ in international relations.

9 Pape, Robert. "Soft Balancing Against the United States.” International Securitg0,
no. 1 (Summer 2005): 7-45.

9 Paul, T. V. "Soft Balancing in the Age of U.S. Primacy."” International Securit$0, no. 1
(Summer 2005): 46-71.

9 Brooks, Stephen, and William Wohlforth. "Hard Times for Soft Balancing."
International Securit0, no. 1 (Summer 2005): 72-108.

9 Lieber, Keir, and Gerard Alexander. "Waiting for Balancing: Why the World is not
Pushing Back." International Securit$0, no. 1 (Summer 2005): 109-139.
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Lecture 8: Resource nationalism and market power (IV) - Russia and Asia

Readings:

1 Crandall, Maureen. Energy, Economics, and Politics in the Caspian Region: Dreams
and RealitiesWestport, CT: Praeger Security International, 2006, pp. 9-54. ISBN:
9780275991302.

1 Jaffe, Amy, and Ronald Soligo. "Market Structure in the New Gas Economy: Is
Cartelization Possible?" In Natural Gas and Geopolitics: From 1970 to 2@died
by David Victor, Amy Jaffe, and Mark Hayes. New York, NY: Cambridge University
Press, 2006. ISBN: 9780521865036.

Additional readings for graduate students
1 To relate Russian energy and foreign policy to theoretical questions about
"soft balancing" in international relations.

9 Pape, Robert. "Soft Balancing Against the United States." International Securitg0,
no. 1 (Summer 2005): 7-45.

9 Paul, T. V. "Soft Balancing in the Age of U.S. Primacy." International Securit$0, no. 1
(Summer 2005): 46-71.

9 Brooks, Stephen, and William Wohlforth. "Hard Times for Soft Balancing."
International Securit0, no. 1 (Summer 2005): 72-108.

9 Lieber, Keir, and Gerard Alexander. "Waiting for Balancing: Why the World is not
Pushing Back." International Securitg0, no. 1 (Summer 2005): 109-139.

Lecture 9: Resource mercantilism - China, India, and Japan

Readings

9 Lieberthal, Kenneth, and Mikkal Herberg. "China's Search for Energy Security:
Implications for U.S. Policy." NBR Analysit7, no. 1 (April 2006): 1-54. (PDF)"

91 Crandall, Maureen. Energy, Economics, and Politics in the Caspian Region: Dreams
and RealitiesWestport, CT: Praeger Security International, 2006, pp. 138-149. ISBN:
9780275991302.

9 Hashimoto, Kohei, Jareer Elass, and Stacy Eller. "Liquified Natural Gas from Qatar:

The Qatargas Project.” In Natural Gas and Geopolitics: From 1970 to 2@dfied by
David Victor, Amy Jaffe, and Mark Hayes. New York, NY: Cambridge University Press,
2006. ISBN: 9780521865036.

Additional readings for graduate students

To explore alternative analytical frameworks for understanding the international
behavior of national energy companies from emerging market states in Asia and
these companies' relations with their national governments.

1 Leverett, Flynt. "Resource Mercantilism and Future of Global Energy Governance."
(Unpublished paper).

Lecture 10:
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a) Energy battlegrounds (l) - energy and regional security in East Asia
b) The international energy agency and the future of consumer cooperation
c) New prospects for producer-consumer cooperation

Readings:

9 Lewis, Stephen. "Energy Security in Northeast Asia: The Potential for Cooperation
Among the Major Energy Consuming Economies of China, Japan, and the United
States." In International Conference on Energy Security: Implications foilQbiBa
Middle East Relations, July 18, 2005, Shanghai, Glonaton, TX: James A. Baker Il
Institute for Public Policy, 2005, pp. 1-17. (PDF)*

1 Leverett, Flynt, and Jeffrey Bader. "Managing China-U.S. Energy Competition in the
Middle East." Washington Quarterl9, no. 1 (Winter 2005-2006): 187-201. (PDF)*

9 Friedberg, Aaron. "'Going Out": China's Pursuit of Natural Resources and Implications
for the PRC's Grand Strategy." NBR Analysit7, no. 3 (September 2006): 1-40. (PDF)*

Additional readings for graduate students

To relate China's external energy strategy to broader analytic questions in the study
of Chinese foreign policy and theoretical discussions of regional security dynamics in
Asia.

9 Friedberg, Aaron. "The Future of U.S.-China Relations: Is Conflict Inevitable?"
International Securit0, no. 2 (Fall 2005): 7-45.

9 Christensen, Thomas. "Fostering Stability or Creating a Monster? The Rise of China
and U.S. Policy Toward East Asia." International Securit@1, no. 1 (Summer 2006):
81-126.

Lecture 11: Energy battlegrounds (ll) - Central Asia, the Caspian Basin, and Iran

Readings:

1 Energy Information Administration, Country Analysis Brief: Caspian Sea Region

91 Crandall, Maureen. Energy, Economics, and Politics in the Caspian Region: Dreams
and RealitiesWestport, CT: Praeger Security International, 2006, pp. 55-107 and
149-169. ISBN: 9780275991302 Olcott, Martha Brill. "International gas Trade in
Central Asia: Turkmenistan, Iran, Russia, and Afghanistan." In Natural Gas and
Geopolitics: From 1970 to 204lited by David Victor, Amy Jaffe, and Mark Hayes.
New York, NY: Cambridge University Press, 2006. ISBN: 9780521865036.

Additional readings for graduate students
To delve into the practical problems and theoretical issues associated with consumer
cooperation and producer-consumer cooperation in global energy markets.

1 Mitchell, John. ProducerConsumer Dialogue: What Can Energy Ministers Say to One
Another? London, UK: Chatham House (Royal Institute of International Affairs),
November 2005, pp. 1-33. (PDF - 1.5 MB)*

9 Panova, Victoria. "Explaining Compliance with International Energy Commitments:
The G-8 and the IEA." (Unpublished paper).
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Lecture 12: Energy battlegrounds (lll) - the United States, Canada, and Latin
America

Readings:

1 Weintraub, Sidney, Annette Hester, Veronica R Prado, and Luis Alberto Moreno, eds.
Energy Cooperation in the Western Hemisphere: Benefits and Impediments
Washington, DC: The CSIS Press, Center for Strategic and International Studies, 2007.
ISBN: 9780892064885.

1 Mares, David. "Natural Gas Pipelines in the Southern Cone." In Natural Gas and
Geopolitics: From 1970 to 204ited by David Victor, Amy Jaffe, and Mark Hayes.
New York, NY: Cambridge University Press, 2006. ISBN: 9780521865036.

Additional readings for graduate students

To focus on the historical role of energy security concerns in U.S. foreign policy and
the difficult choices that ongoing trends may force on current and future
policymakers.

9 Leverett, Flynt. (Unpublished manuscript).

Lecture 13: The geopolitics of energy and U.S. foreign policy - managing energy
interdependence

Readings:

9 Deutch, John M., James R. Schlesinger, and David G. Victor. National Security
Consequences of U.S. Oil Dependency: Repamtlofiependent Task Fordéew
York, NY: Council on Foreign Relations, 2006. ISBN: 9780876093658.

Lecture 14: The geoeconomics of energy and U.S. foreign policy - energy, currency,
and the future of America's global leadership

Citation:

Flynt Leverett and Paul Staniland, course materials for 17.906 Reading Seminar in
Social Science: The Geopolitics and Geoeconomics of Global Energy, Spring 2007.
MIT OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology.
Downloaded on 11 August 2008.
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Understanding and Using Conventional Energy Resources
Dr. T. Abu Hamed

Overview

This course assesses conventional energy systems, covers resources, extraction, and
end-use. Different conventional fuel types will be presented including coal, natural
gas and oil. The history, extracting, transporting, and utilizing conventional fuels will
be covered. How to use it efficiently, and how to reduce negative environmental
impacts from its production, conversion, distribution and use - is arguably the most
critical environmental and social challenge facing the globe today.

Course Structure

There will be 13 course sessions of 3-hrs. each. The course sessions will include
lectures, guided discussions, demonstrations, films, readings, practice exercises,
simulations, a field trip and feedback on the student projects.

Grading

The final grade will be:
classroom participation (20%)
Midterm exam (20%)
Semester paper (20%)

Final exam (40%).

COURSE SCHEDULE
Lecture 1: The big picture: Energy production, conversion, and use

9 Historical trends in energy consumption and production
1 Energy use: World and the region.
1 Problems and Solutions

Lecture 2: Language and tools for energy analysis

Energy units and conversions:

Sl units for each energy source

Energy vs. power -- units and concepts

Energy sources and carriers: definitions and examples

= =4 -4

Lecture 3. Energy Transformations, Energy Efficiency and Energy Storage.
Students will learn that various energy types (mechanical, electrical,
electromagnetic, chemical, thermal, etc.) can be transformed into other energy
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types. They will also learn that each transformation involve a loss of energy (i.e., the
production of thermal energy) which can be quantified as energy efficiency.
Readings
1 Twiddel, J. and Weir, T., 2006, Renewable Energy Resources. Franchis &
Tylor, NY, USA. Chapter 16

9 DINCER. I. AND ROSEN. M. 2001. THERMAL ENERGY STORAGE SYSTEMS AND
APPLICATIONS. JOHN WILEY AND SONS, CHICHESTER, UK.

Lecture 4 and 5: Fossil energy resources

QOil, Coal, Natural Gas: Where, how much, rates of use, reserves
Formation and recovery

Dmand and production

Location and potential

Extraction and conversion techniques

= =4 -8 48 -4

Lecture 6: Energy extraction and transportation

1 Technologies and processes: extraction and transport to site of use.
1 Links to environmental issues: mining wastes, oil spills

Lecture 7. The Electric Power Station.

Since electNA OAG& A& (GKS a02YY2y Odz2NNByOeé¢ 27
electricity is generated via a conventional electric power station. The lesson will start

by demonstrating what all power stations have in common (the process of electrical
induction, involving the relative motions of electrical wire and a magnetic field).
Demonstrations, movies and simulations of electric power stations will be used to
demonstrate the similarities and differences of these power stations.

Readings
1 Casazza, J. and Delea, F., 2003. Understanding Electric Power Systems: An Overview
of the Technology and the Marketplace (IEEE Press Understanding Science &
Technology Series), John Wiley and Sons, New Jersey, USA.
Chapter 5

Lecture 8. Field Trip. The field trip will be made to a number of different power
plants in the region..
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Lecture 9: Environmental effects: This session will focus on (a) different types of
pollution (air, water, etc.) and other damages to the environment as well as (b)
different tools for addressing these problems.

1 Raven, P.H and Berg L.R., 2005. Environment. John Wiley and Sons, New
Jersey, USA. Cahpter 11.

9 Sundqvist and Soderholm, 2002. Valuing the environmental impacts of electricity
generations: a critical survey, The Journal of Energy Literatu@€2002), pp. 3¢41.

Lecture 10: Energy futures

1 Where we are headed
1 Alternative energy futures: role for renewable and efficient energy
T /1aS addzReéy Oly G(SOKyz2f238 Wwazf @gSQ

Lecture 11. The Kyoto Protocol

9 Introduction
1 Impacts on the market
9 Reduction of CO2 emissions

Lecture 12. Energy use in Transportation

Lecture 13. Paper Presentation
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Understanding and Using Renewable Energy Resources
Dr. T. Abu Hamed

Overview:

Modern society relies on stable, readily available energy supplies. Renewable energy
is an increasingly important component of the new energy mix. The course covers
history, utilization and storage for renewable technologies such as wind, solar,
biomass, fuel cells and hybrid systems. The course also touches upon the
environmental consequences of energy conversion and how renewable energy can
reduce air pollution and global climate change.

Course Objectives and Goals

Understand the utilization and storage for renewable technologies such as wind,
solar, biomass, fuel cells and hybrid systems and for more conventional fossil fuel-
based technologies.

Understand the environmental consequences of energy conversion and how
renewable energy can reduce air pollution and global climate change.
Understand and evaluate the regional environmental problems.

Course structure:

This course will focus on new developments in renewable energy technologies.
There will be 13 course sessions of 3-hrs each.

The program is based on lectures, site visits, home works and discussion periods.

Grading:
M Final exam - 60%
1 Homework- 40%

Core Readings (reference):

1 1.Boyle, G. Renewable Eneyg Power for Sustainable Futuf@xford
University Press Inc. New York, 2004. ISBN 0199261784

1 2. Tester,J. W., E. M. Drake, M. W. Golay, M. J. Driscoll, and W. A. Peters.
Susainable Energy: Choosing Among Optidasnbridge, MA: MIT Press,
2005. ISBN: 9780262201537

1 3. Kaltschmitt, M., Streicher, W., A Wiese A. Renewable Energy: Technology,
Economics and EnvironmeBpringer Beriln Heidelberg, New York. ISBN:
9783540709473.

COURSE SCHEDULE AND READING

Lecture 1: Introduction to Energy Basics.
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http://mitpress.mit.edu/catalog/item/default.asp?ttype=2&tid=10566
http://www.amazon.com/s/ref=si3_rdr_bb_author?index=books&field%2dauthor%2dexact=Martin%20Kaltschmitt
http://www.amazon.com/s/ref=si3_rdr_bb_author?index=books&field%2dauthor%2dexact=Wolfgang%20Streicher
http://www.amazon.com/s/ref=si3_rdr_bb_author?index=books&field%2dauthor%2dexact=Andreas%20Wiese
http://www.amazon.com/Renewable-Energy-Technology-Economics-Environment/dp/3540709479/ref=si3_rdr_bb_product
http://www.amazon.com/Renewable-Energy-Technology-Economics-Environment/dp/3540709479/ref=si3_rdr_bb_product
http://www.amazon.com/Renewable-Energy-Technology-Economics-Environment/dp/3540709479/ref=si3_rdr_bb_product

This session will give an overview of energy basics by addressing the following
questions: What is energy? Where does it come from? How can we use it
efficiently? How can we reduce the negative environmental impacts from its
production, conversion, distribution and use?

Readings:
Chapter 1inref 1.

Lecture 2. World Energy and Green Gas Emissions

This session will cover the both traditional and renewable energy sources and the
green gas emissions generated from the use of these energy sources in the world
and the region.

Readings:

Chapter 2 in ref 2.

Homework 1

Choose a country and cover the green gas emissions and energy sources of it.

Lecture 3: Renewable Energy

This session will cover an introduction of the key renewable energy sources for
sustainable energy systems.

The history of each energy source will also be covered.

Readings:
Chapter 9 in ref 2.

Lecturer 4: Biomass

This session will review the use of agricultural crops and biomass wastes in the
production of alternative fuels.

Readings:

Chapter 10 in ref 2.

Homework 2:Biomass production possibilities in the country.

Lecture 5: Wind

This session will outline the principles of wind turbine and; will review the process of
electricity generation and supply to the grid (wind farms).

Readings:

Chapter 15 in ref 2.

Homework 3:

Where can we install wind turbines in the country and why?

Lecture 6: Geothermal
This session will cover the uses of geothermal energy and the geothermal power
plants.

Readings:
Chapter 11 in ref 2.
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Homework 4:
Choose one of the geothermal power plants in the world and present it to the class.

Lecture 7. Solar Energy.
This session will discuss the need of solar energy in the world and the region

Readings:
Chapter 13 in ref 2.

Lecture 8. Solar Energy: Photovoltaics

This unit examines the basics of converting sunlight into electricity; the behavior of
solar cells; cell properties; system components; applications; grid connection; and
applications. Experimental work will be carried out at the alpha site where there are
operating PV systems.

Readings:
Chapter 3inref 1.

Lecture 9 & 10: Solar Energy: Solar Thermal.
This session will review the technologies and applications of solar thermal energy.

Readings:
Chapter 2 in ref 1.

Lecture 11: Solar Energy in Israel:
This lecture will cover the Israeli technologies in solar applications and the research
institutes in the region.

Lecture 12: Field trip.
The trip will be to the regional institutions or power plants.

Lecture 13: Energy Storage, Fuel Cells and Hydrogen.
This lecture will cover the energy storage technologies, the production and storage
methods of hydrogen and the principles and applications of the fuel cells.

Readings:
Chapter 16 in ref 2.
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Solar Energy Utilization
Dr. Yaacov Karni

Overview:

The sun is our major source of energy on Earth. Solar energy can be converted into
the various types of energy we use including heat, mechanical work, and electricity.
This class will study solar technologies which can be classified into two groups: (1)
Solar-power generation of electricity (solar trough, central receiver system and dish
systems) and (2) Photovoltaic technologies (crystalline silicon PV, non-crystalline PV
and concentrated PV. Attention will also be given to solar energy storage (thermal
and chemical). Each technology will be discussed in terms of the underlining
scientific and technological principles along with examples in the field.

Grading:
1 The grade will be based on class participation (20%)
1 Final exam (40%)
1 Student project (40%).

Course Schedule:

Lecture 1. History of Solar Energy Utilization.

Lecture 2. Introduction to Solar Power Generation. Solar Trough
Lecture 3. Central Receiver Systems (towers)

Lecture 4. Dish systems

Lecture 5. Introduction to Photovoltaic (PV) Systems.

Lecture 6. Crystalline silicon PV

Lecture 7. Non-crystalline silicon PV

Lecture 8. Concentrated PV

Lecture 9. Introduction to Solar Energy Storage

Lecture 10. Thermal Storage

Lecture 11. Chemical Storage (clean fuels)

Lecture 12. Solar technologies in the context of markets and policies

Lecture 13. Presentation of Student Projects
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The Science, Technology and Policy of Energy Conservation

Course Rationale and Goals

An essential component of any sound energy policy is energy conservation.
Energy conservation results in reduced energy costs, less waste, less consumption and
lower carbon-dioxide emissions. The goals of this course are to (1) understand the
basic scientific concepts and technological applications underlying energy
conservation and (2) explore policy options that can help establish and maintain sound
energy conservation practices -- on local, national and global levels.

The course will start with the basics of energy science and technology, particularly
regarding thermal and electrical energy. Afterwards, specific energy technologies and
opportunities for energy savings will be studied in each of four sectors:
transportation, industry, residential, and commercial. Finally, sound energy
conservation policies will be studied, through local, national and global perspectives.

Course Structure

There will be 13 course sessions of 3-hrs. each. The course sessions will include
lectures, guided discussions, demonstrations, films, readings, practice exercises, and
a class field trip.

The final grade will be based on a final exam (60%) and a final project (40%). In these
projects, students can (1) analyze and evaluate a specific case study of effective energy
conservation, taken from one of the four sectors (transportation, industry, residential,
commercial), (2) analyze and evaluate a state-of-the-art technology designed to
conserve energy, and/or (3) present their own case study of an energy conservation
effort, undertaken on the local/city, national or global level.

Class Sessions

1. Introduction to Energy Conservation. What are reasonable goals for energy

conservatioy” K | 26 OFly SySNHe& O2yaSNBI A2y
a0SYIFNA24d¢ YR K2g Oly (GKS@& KSfLI RS@S

These questions will lead into a consideration of such concepts as energy
conservation and its importance, primary energy resources, commercial energy
production, energy needs of growing economy, metrics for measuring energy
conservation and long-term energy scenarios. The session will encourage students
to start defining what they will do for their final projects.

2 & 3. Basics of Energy Science. These two sessions will focus on understanding the
scientific concepts that underlie energy conservation, particularly in the areas of
thermal and electrical forms of energy. Concepts relating to thermal energy include
fuels, thermal energy contents of fuel, temperature & pressure, heat capacity,
sensible and latent heat, evaporation, condensation, steam and heat transfer.
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Concepts relating to electricity include voltage, current and resistance, the process
of electrical induction, DC & AC currents and electricity tariff. The session will help
students understand the concept of energy efficiency as well as the use of carbon
emissions as a metric for measuring energy consumption.

4. Energy Conservation with Thermal Energy. This session will present science and
technology background to fuels, as well as combustion in boilers furnaces and steam
system. Introduction to fuels: properties of fuel oil, coal and gas; storage; principles
of combustion; combustion of oil, coal and gas. Combustion in boilers: performance
evaluation, analysis of losses, energy conservation opportunities. Combustion in
furnaces: general fuel economy measures in furnaces, heat distribution, temperature
control, waste heat recovery. Combustion for steam systems: properties of steam,
assessment of steam distribution losses, steam leakages, identifying opportunities
for energy savings.

5. Energy Conservation with Electrical Energy. This session will focus on electric
motors, compresses air systems and efficient technologies in electrical systems.
Electric motors: types of motors, energy losses in induction motors, factors affecting
motor performance, energy saving opportunities with energy efficient motors.
Compressed air systems: types of air compressors, compressor efficiency, factors
affecting the performance and savings opportunities. Energy efficient technologies
in electrical systems: energy efficient transformers, occupancy sensors, energy
efficient lighting controls, energy saving potential of each technology.

6. Energy Conservation in Transportation. The first part of this session will present
measures used to promote energy conservation for private vehicles, such as included
improvements in fuel economy (e.g., reducing vehicle size and weight, using electric
hybrid cars), fuel tax policy, reducing the number of miles driven and fuel economy-
maximizing behaviors (such as car pools and driving at lower speeds) The second part of
the session will focus on mass transit systems and their social, economic and
environmental benefits.

7. Energy Conservation in Industry. The industrial sector consumes more than a

third of an industrialcouy 4 NE Qa Sy SNH& NBaSNBSad ¢KAaA

important technologies for this sector, cogeneration and waste heat recovery.
Cogeneration technologies: definition, need, application of CHP (combined heat and
power), advantages and energy saving potential. Waste Heat Recovery:
classification, advantages and applications, commercially viable waste heat recovery
devices, energy saving potential.

8. Energy Conservation in the Residential Sector. The focus of this session will be on
green architecture with an emphasis on two important areas: insulation, and HVAC
(heating, ventilating and air conditioning) systems. Insulation: types and application,
economic thickness of insulation, heat savings and application criteria. HVAC
systems: heat pumps, vapor compression refrigeration cycle, refrigerants, coefficient
of performance, and factors affecting refrigeration and air conditioning system
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performance, cooling towers, energy savings opportunities. The use of modern
GIANBSY NB2Fa¢ AoywillalsoBeeBredA RSy GALFE &SSO

9. Class Field Trip. This all-day trip will allow students to study up-close examples of
energy conservation in a variety of settings, relating to the transportation, industry,
residential and commercial sectors. State-of-the art examples of green architecture
and sustainable design will be included.

10. Energy Conservation in the Commercial Sector. How can energy be conserved in
the workplace? This session will address this question by examining various
technologies not yet discussed in the course. For example, energy for lighting
constitutes a major energy need for commercial spaces. In choosing energy-saving
lighting systems, students will explore the implications of various light sources,
luminance requirements, energy conservation avenues, and efficient technologies
for lighting, such as the use of occupancy sensors.

11. Energy Conservation on the Local and National Levels. What energy
conservation measures should be taken on a local/city level? On a national level?
The use of energy metrics, including energy audits, is needed to measure the
efficiency of these measures. This session will discuss an energy management
approach on these two levels, understanding energy costs and energy performance,
matching energy use to requirements. Case studies will be used to demonstrate
effective energy conservation programs on these two levels.

12. Energy Conservation on a Global Level: What energy conservation measures
should be taken on a global level? This session will focus on such vehicles for global
energy conservation as the United Nations Framework Convention on Climate
Change (UNFCC), sustainable development, Kyoto Protocol, Conference of Parties
(COP), Clean Development Mechanism (CDM) and Prototype Carbon fund (PCF).

13. Presentation of Student Projects. In this final session, students will present their
FAYLFEE LINRP2SOGad 6{SS a/2dz2NBS { (0 NHzOUG dzNB ¢
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