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Overthelast 30years, environmental and resourceinvestigationshave
tended to focus on problemswith acute local impacts, such asurban air
pollution, pesticideuse, or groundwater depl etion. Theseproblemshave
been addressed principally at the national and local level, through re-
search and policiesthat addressspecific media, such asair or water; spe-
cificthreats, such astoxic chemicals; or specific resources, such asfor-
estsor wetlands. Today wefacechallengesthat areglobal inscale, issues
suchasclimatechangeand biodiversity lossthat posefundamental threats
tothe health of the planet. It hasbecomeclear that effective solutionsto
these problemsmust bemultifaceted, addressing theinteractionsamong
multiple threats and resources, and engaging diverse actors, from aca-
demiato national governmentsand international institutions, business,
and civil society. Itisequally clear the research and understanding nec-
essary to devise such solutions must be not only multidisciplinary, but
interdisciplinary, integrating theanalytical toolsof diversefieldstoyield
new insights and more promising responses.
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Our research and teaching have responded to these new challenges
inanumber of ways. Stanford’s considerablefaculty strengthsin disci-
plinesranging from ecology and engineering to law and economicsare
increasingly being directed toward interdisciplinary research and prob-
lemsolving. Researchersherework acrossdepartment and school bound-
arieswith great frequency and little difficulty. Likewise, our teaching
encompasses collaborative and synthetic coursesthat cross departmen-
tal boundaries. Thelnterdisciplinary Graduate Programin Environment
and Resources (IPER) extends this effort with afocus on interdiscipli-
nary graduate level education and research.

Interdisciplinary work requiresthat i ndividual sand groupsover time
becomefamiliar with the concepts, methods, data, and analyses of sev-
eral disciplinesin order to focusresearch questionsmore sharply onis-
sues asthey exist in thereal world. It requiresthe integration of multi-
disciplinary knowledge in the formulation of research questions and
hypotheses, and in the execution and anal yses of results. Studentsof the
IPER program learn thisthrough sustai ned interactionswith acohort of
studentsand adedi cated faculty whoinfluenceeach other’ swaysof think-
ing and asking questions. Our graduate studentsreceiveatruly interdis-
ciplinary education and participate in research opportunities in which
knowledgeand know-how frommultipledisciplinesareintegratedinthe
formulation of research questions and hypotheses, and in research exe-
cution, analysis, and application of results.

FOUNDATION AND FLEXIBILITY

IPER students construct atruly integrative graduate curriculum
through shared foundational study andflexibility inthespecificresearch
course. Studentsin the program are expected to make significant head-
way along each of threeintellectual dimensions:

1. Recognition and evaluation of the linkages between physical and
biological systems, and understanding of the potential environmen-
tal consequences associated with the dynamicsor evolution of these
joint systems.

2. Recognition and evaluation of the interplay between human activi-
tiesand the Earth system, and understanding of how humaninfluence
on the environment (for example, through methods of production or
patterns of consumption) isaffected by social and economicinstitu-
tions, legal rules, and cultural val ues, and how resourcesand environ-
ment in turn affect human actions and decision making.

3. Development of skillsfor gauging the potential impacts of alterna-
tivepublic policy optionsfor dealing with environmental problems,
for evaluating such policy alternatives according to various norma-
tivecriteria, andfor integrating scientificresearchinto policy formu-
lation.

Theprogramisal soflexibleenoughto enablestudentstofocusontheir
areasof greatestinterest. For example, astudent withan especially strong
interest intherel ationshi p between thenitrogen cycleand climatemight
concentrate on biology, biogeochemistry, and climatology. A student
aiming to understand the environmental impactsfrom agricultural pro-
duction decisions, and how the environmental consequences of various
practicesfeed back onagricultural productivity, profitability, and future
land use decisions, might focusontheinterplay between economicsand
ecology. A student especially interested in the design and eval uation of
policiesto curb emissionsof greenhousegasesmight learn about arange
of scientific, technological, and economic issues, aswell asgain skills
in policy analysis, evaluation, and implementation.

RESEARCH HIGHLIGHTS

Researchisthecornerstoneof thelnterdisciplinary GraduateProgram
in Environment and Resources. Faculty and current graduate studentsat
Stanford are already engaged ininterdisciplinary research projectsthat
reach fromthe effectsand constraintsof agricultural intensificationand
urbanization in the Yaqui Valley of Sonora, Mexico, to spatial analysis
of land use changesin Vietnam. Studentsin the |PER havethe opportu-
nity to work on existing projects and are al so expected to devel op their
own research directions and topics during their course of study.
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While | PER isonly beginning, we envision that the type of research
projects coming from studentsin the program will address issues such
asthescienceand policy of global climate change, environmental qual -
ity, regional security, theval uation of ecosystem services, energy devel-
opment, agricultural intensification and variability, characterizationand
effectsof land usechange, and natural resource management. Examples
of specific research projectsfrom the | PER:

1. Investigatingthecausesand consequencesof coastal land usechange
inSonora, Mexico, focusing on how theinteraction of macropolicies
andlocal ingtitutional and biophysical factorsareshapingthe patterns
and scale of shrimp agquaculture development in the region.

2. Evaluatingtheelectric power sector developmentin ChinaandIndia,
and the potential for international policy mechanismsto steer these
countriestoward less CO_-intensive growth paths.

For more information about integrative environmental research at
Stanford, pleasevisit the Stanford Environmental Science, Engineering,
and Policy web site at http://environment.stanford.edu.

GRADUATE PROGRAMS

TheUniversity’sbasic requirementsfor theM.S. and Ph.D. degrees
arediscussed in the " Graduate Degrees’ section of thisbulletin.

JOINT DEGREE MASTER OF SCIENCE

Thelnterdisciplinary Programin Environment and Resourcesoffers
ajoint program of study leading to the Master of Sciencedegree. It pro-
videstrainingininterdisciplinary environmental problemsolving. Only
studentsenrolledinanother graduate program (L aw, Business, Medicine)
at the University will be eligiblefor thejoint M.S. program. The IPER
givesthese graduate studentsthe benefit of arigorousinterdisciplinary
courseof study, whichcomplementstheir main degreeprogram. Students
interested in the M.S. program will apply no later than the first year of
their primary graduate program. To be admitted, astudent will need the
approval of both the interdisciplinary graduate program and his or her
principal school and/or department. ApplicantstotheM.S. programwill
be required to submit a statement of purpose, as part of the admissions
process, clearly explaining theimportanceof interdisciplinary studiesto
the student’s research or career. Admission to the M.S. program will
depend both ontheapplicant’sability to successfully completeademand-
ing programininterdisciplinary studiesand the applicant’sjustification
for pursuing the M.S. program.

Studentsin the joint Master of Science program participatein a45-
unit program, to be completed over a period of three or more quarters.
All studentsinthe M.S. program take the three core courses: | PER 310,
Environmental Forum Seminar, | PER 320, Case Studiesin Environmen-
tal Problem Solving, and IPER 330, Interdisciplinary Research Ap-
proachesand Analysis; studentsal so complete at | east eight other grad-
ed coursesat the 100 level or higher, of which at |east two must be at the
200 level. M.S. students need at least 45 units for graduation. Directed
research may count for amaximum of eight of these units. Students de-
signtheir elective coursesaround one or more of the program’s areas of
specialization (economics; policy, law, and culture; biological sciences;
earth and ocean sciences; and technol ogy/engineering) chosen to com-
plement but not duplicatetheir primary research or professional degree
program at Stanford. The faculty advisory team reviews and approves
the adequacy of each student’s course of study.

DOCTOR OF PHILOSOPHY

1. Thestudent workswith his/her faculty advisersto design acourse of
study that allowsthestudent to devel op and exhibit 1) depthinat | east
two areas of specialization, 2) adequate preparation in analytical
methods and skills, and 3) interdisciplinary breadth provided by the
Program’s core courses. Areas of specialization include, but are not
restricted to economics; anthropology, law and policy; biological
sciences; earth and ocean sciences,; and technol ogy/engineering. The
three core courses to be taken by all Ph.D students are | PER 310,
Environmental Forum Seminar, | PER 320, Case Studiesin Environ-
mental Problem Solving, and IPER 330, Interdisciplinary Research

Excerpt from Stanford Bulletin, 2002-03

76

Approachesand Analysis. The IPER faculty advising team has pri-
mary responsibility for ensuring the adequacy of the course of study.
Thestudent meetswiththeseadvisersbeforethefirst quarter of study,
againinthefollowing spring and thespring quarter of thesecond year.

2. Tobeadmittedto candidacy for thePh.D. degree, astudent must have
successfully completed at | east 25 units(not including research cred-
its) of graduate courses(200|evel and above) withnogradelower than
aB. In addition, the student must pass an oral qualifying exam that
demonstrates command of two areas of specialization aswell asin-
terdisciplinary breadth. Atleast two membersof theexamining com-
mittee must be members of the IPER advisory faculty. The qualify-
ing exam should be successfully completed by the end of the 6th
quarter in the program.

3. At thetime of the qualifying exam, the student is expected to have
devel oped awritten dissertation proposal (suitablefor submissionto
afunding organi zation) and sel ected adi ssertation adviser and com-
mittee. The proposed research must be interdisciplinary in nature,
utilizinginterdisciplinary research approachesinitsaccomplishment.
The dissertation adviser and three other faculty memberswill com-
prise the reading committee (at |east one of these faculty members
must be program advisory faculty). The student will consult at | east
annually with the committee before the completion of the disserta-
tion. Upon compl etion, the student must passaUniversity oral exam-
ination in defense of the dissertation.

4. Teaching experienceisan essential element of training inthe Ph.D.
Program. Each student isrequired to compl etetwo quartersof teach-
ing which can be fulfilled by serving as ateaching assistant or by
special arrangement, designing and offering anew course.
Theinterdisciplinary Ph.D. program is complementary to the disci-

plinary environmental science, engineering, and policy analysis being

taught in our departments and schools. Studentsin IPER devel op depth
inmultipledisciplinary fieldsand actively integratetheknowl edgeacross
those fields. The goal of the Interdisciplinary Ph.D. programisfor our
students to achieve atruly integrated understanding of environmental
processesor problems, and thetool sthey need to addressthesechallenge
inthereal world.

Additional information can also be found in the Graduate Student

Handbook.

Thefollowing courses may be of interest to | PER students.

ECONOMICS

ECON 106. World Food Economy

ECON 155. Environmental Economicsand Policy
ECON 165. International Economics

ECON 243. Economics of the Environment

MS& E 248. Economics of Natural Resources
PUBLPOL 104. Economic Policy Analysis

CULTURE, LAW, AND POLICY

ANTHSCI 153. The Population Question

ANTHSCI 164. Ecological Anthropology

ANTHSCI 162. Indigenous Peoples and Environ. Problems
ANTHSCI 252. Political Ecology

HISTORY 281A. Environmental History of theAmericas
LAW 280. Toxic Harms

LAW 281. Natural ResourcesLaw and Policy

LAW 282. Environmental Ethics

LAW 437. Water Law and Policy

LAW 592. International Conflict

LAW 594, International Institutions

LAW 603. Environmental Law and Policy

LAW 604. Environmental Workshop

LAW 605. International Environmental Law and Policy
LAW 667. Marine Resources

POLISCI 216M. Environmental Politics of the Asian/Pacific Region

BIOLOGICAL SCIENCES
BIOSCI 101. Ecology
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BIOSCI 117. Biology and Global Change

BIOSCI 121. Biogeography

BIOSCI 136. Evolutionary Paleobiology

BIOSCI 138. Ecology and Evolution of Plants
BIOSCI 144. Conservation Biology

BIOSCI 146. Colloguium on Popul ation Studies
BIOSCI 216. Ecosystem Ecology

BIOSCI 245. Behavioral Ecology

CEE 274A ,B. Environmental Microbiology | and 1

EARTH AND OCEAN SCIENCES

BIOSCI 263H. Principles of Oceanic Biology
BIOSCI 264H. Marine Botany

BIOSCI 273H. Marine Conservation Biology

CEE 164. Introduction to Physical Oceanography
EARTHSY S 280. The Fundamental s of SustainableAgriculture
EARTHSY S 189. Field Studiesin Earth Systems
GEOPHY S 130. Biological Oceanography
GEOPHY S 135. Remote Sensing of the Oceans
GES 166. Soil Chemistry

GES 170. Environmental Geochemistry

GES 205. Advanced Oceanography

GES 225. Isotopesin Geo. and Enviro. Res.

GES 230/CEE 260A.. Physical Hydrogeol ogy

GES 231/CEE 260C. Contaminant Hydrogeol ogy
GES 239. Advanced Geomorphology

GES 259. Marine Chemistry

GES 240. Geostatisticsfor Spatial Phenomena

GES 295. Integrating Remote Sensing and GIS
PETENG 260. Groundwater Pollution and Oil Spills

TECHNOLOGY/ENGINEERING

CEE 171. Environmental Planning Methods

CEE 172. Air Quality Management

CEE 176A.. Energy Efficient Building Design

CEE 176B. Electric Power: Renewables and Efficiency

CEE 261. Watershed and Wetland Hydrology

CEE 262A.. Environmental Fluid Mechanics

CEE 262C. Modeling Environmental Flows

CEE 263A. Air Pollution Modeling

CEE 265. Sustainable Water Resources Devel opment

CEE 266. Environmental Policy, Design, and Implementation
CEE 270. Movement, Fate and Effects of Contaminants

CEE 278A.. Air Pollution Physicsand Chemistry

EE 293A,B. Fundamental s of Energy Processes

MS& E 446. Transportation, Energy, Environ. Resources Roundtable
PETENG 101. Energy and the Environment

COURSES
Additional coursesmay belisted inthe quarterly Time Schedule.

IPER 220. Special Topics Seminar—Topicsof interest to | PER faculty
and students are explored in a variety of course formats including
intensive short courses of a few weeks and extended investigations of
several months. See the Time Schedule for content information on
courses offered each quarter.

1-5 units, any quarter (Staff)

IPER 230. Environment and Resour cesField Resear ch—Contempo-

rary environment and resource challenges at sites around the world.

Courses are offered on avariable schedul e depending on the interests of

IPER students and faculty. See the Time Schedule for current offerings.
1-9 units, any quarter (Staff)

IPER 240. Principlesin Economicsfor Environment and Resour ces—
The fundamental principles of economics relevant to the study of
environment and resources. Designed for non-Economics majors who
want to incorporate economicsinto interdisciplinary policy analysisand
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research.
3 units, Spr (Saff)

IPER 250. Background in Ecological Principlesfor Environmental
Problem Solving—For studentsin graduate programsin Law, Business,
or Medicine, or IPER students with limited biology background. Basic
ecological principlesneeded to addressenvironment and resourceissues.
Topics include field methods, climate, biogeography, biogeochemical
cycles, physiology, population genetics, and environmental ethics.

3 units, Win (Root)

I PER 260. TheSocial Sciencesand Environmental Problem Solving—
For students with little background in the socia sciences who are
interested inincorporating them into their interdisciplinary environment
and resources research. Focus is on the contribution that the social
sciencesof | nternational Relations, Political Science, Anthropology, and
Sociology make to environmental problem solving. Case studies from
international regime building, to inter-agency politics, organizational
behavior, and cultural dynamics.
2-3 units, Spr (Hoagland)

IPER 265. Central America: Environment, Sustainable Develop-
ment, and Security—(Same as ANTHSCI 165B.) Interrelationships
among environmental stress, poverty, and security in Central America,
withfocuson CostaRica. Thelegacy of the Cold War in Central America
as manifested in the Contra War and U.S. policy. Current development
schemes and their impact on environment and security in the region.
Dilemmas between population growth in the developing world and
consumption patterns in the industrial world. Some years, the course
includes an optional field trip to Costa Rica over Spring Break at added
expense; limited capacity.
3-5units, Win (Hoagland)

IPER 270. Graduate Practicum in Environment and Resour ces—
Opportunity for IPER graduate studentsto pursue areas of specialization
in an institutional setting such as alaboratory, clinic, research institute,
governmental agency, NGO, multilateral organization.

1-9 units, any quarter (Staff)

IPER 310. Environmental Forum Seminar—Required IPER core
course; three-part sequence during an | PER graduate student’sfirst year
intheprogram. The seminar takes advantage of themultipleforum series
presented throughout the year that address environmental issues. Stu-
dents and faculty attend a forum and meet the following Monday
morning to addressissues such asthe conceptual framework of thetopic,
the analytical approaches used, the validity of conclusions from an
interdisciplinary perspective, and alternative approaches that would
have enhanced the analysis presented.
1-2 units, Aut, Win, Spr (Matson, Goulder, Dunbar,
Naylor, Schneider, Root)

IPER 320. Case Studies in Environmental Problem Solving—Re-
quired IPER core course. Interdisciplinary case studies. Each topic
addresses the interacting proximal and distal causes of environmental
problemsand integrative approachesto solutions. Casesmay includethe
Cal Fed Bay DeltaProject or the Everglades Project with respect towater
allocationand quality issues; theagro-metro-plex approachto eval uating
and solving atmospheric problems; multiple environmental issuesinthe
Searsville Dam/San Francisquito Creek Watershed; the Kyoto Protocol
and plausible alternatives; integrated conservation and development
projects such as the Masoala National Park Project in Madagascar.
Multiple pointsof view, drawing on multiple sources of information and
knowledge to evaluate the data and modeling needs, and analytical
frameworks needed to understand causes, consequences, and solutions.
3 units, Win. not given 2002-03

IPER 330. Interdisciplinary Research Approaches and Analysis—
Required | PER core course. The analytical tools, models, and approach-
es central to interdisciplinary research on the world’s leading environ-
mental issues. Topics include: observing systems and data sources;
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computation and modeling approachesto complex problems; translation

and integration of alternative disciplinary approaches to research, anal-

ysis, and uncertainty; policy analysis; cost benefit analysis, risk benefit

analysisand other decisionanal yticframeworksand val uation approaches;

team building and |eadership roles; review and proposal writing.
3units, Aut (Saff) not given 2002-03

I PER 398. Directed Individual Study in Environment and Resour ces—
Individual projects and investigations under the supervision of an IPER
faculty member on a subject of mutual interest.

1-9 units, Any quarter (Staff)

I PER 399. Directed Research in Environment and Resour ces—For
advanced graduate students.
1-9 units, Any quarter (Staff)

IPER 410. Ph.D. Qualifying Tutorial—Restricted to Ph.D. students as
part of the IPER qualifying process.
1 unit, Any quarter (Staff)

IPER 460. Proposal Writing Seminar—~Practical training in grant
writing methods. Students draft research proposals relevant to their
individual interests with supervision from IPER faculty.

1-2 units, Aut, Win, Spr (Staff)

IPER 480. Dissertation Writing Seminar in Environment and Re-
sour ces—Required of al IPER Ph.D candidates.
1-15 units, any quarter (Staff)
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Thisfile has been excerpted from the Stanford Bulletin, 2002-03,
pages 75-78. Every effort hasbeen madeto insure accuracy; late
changes(after print publication of thebulletin) may havebeen made
here. Contact the editor of the Stanford Bulletin via email at
arod@stanfor d.edu with changes, corrections, updates, etc.



