
THIRD QUARTERLY REPORT 
FY 1993 

i. [brief statement of accomplishments, comparing actual accomplishments with
 
specific program objectives and activities.]
 

OBJECTIVE #1: Planning for VPI Project Center and Faculty Development
 

Objective One was originally planned to be completed at the end of the
 
first year (or near the beginning of the second year) of the UDLP between
 
Worcester Polytechnic Institute and Escuela Superior Politecnica del Litoral,
 
however changes in the ESPOL administrative structure delayed completion of the
 
last activity (Activity #4) in this objective; i.e. the needs assessment. This
 
was discussed at length in the second quarter report of FY 1993.
 

The new ESPOL administration, with the agreement of P.I. James Rollings,
 
decided during the March 1993 workshop that the interrelationship of science,
 
engineering and Ecuadorian society would benefit most through this UDLP by
 
establishing a strong working relationship between ESPOL and WPI students,
 
staff, faculty and administration in the areas of environmental and new business
 
development studies. This should be the primary focus of all activities and/or
 
objectives of this WPI/ESPOL UDLP. Several agenda items of the March 21-26,
 
1993 workshop centered on these topics (see). It was mutually agreed that the
 
needs assessment should organically evolve between the two institutions through
 
the development of case studies involving both graduate and undergraduate
 
research. 

OBJECTIVE #2: WPI Project Center Establishment in Ecuador 

No specific activity was completed in this Objective. 
functions in this Objective dealt with ongoing activities. 

The only 

OBJECTIVE #3: Faculty Development 

No specific activity was completed in this Objective. 
functions in this Objective dealt with ongoing activities. 

The only 

ii. [brief statement of on-going and completed activities compared to the annual
 
workplan]
 

OBJECTIVE #1: Planning for WPI Project Center Establishment and Faculty
 
Development
 

Activity Four: Needs Assessment of Objective One is an on-going activity
 
as yet completed compared to the annual workplan. This activity requires direct
 
input from the ESPOL faculty ,nd administration. Although August, 1993 was the
 
target date for this activity's completion, no response from ESPOL as to the
 
means of accomplishing this task has been received to date. This topic will be
 
addressed to ESPOL during Director Rollings' visit to ESPOL in August, 1993.
 



OBJECTIVE #2: WPI Project Center Establishment in Ecuador
 

All plans for the FY 1994 project center are progressing as anticipated.
 
The actions listed in the Second Quarter FY 1993 for this Objective have
 
resulted in recruiting eleven IQP students for three projects in the areas of
 
environmental studies and sustainable development and in recruiting 5 HQP
 
students for 1 technical project in Civil Engineering. Several memos received
 
by ESPOL during this quarter have resulted in the project proposals as described
 
below and further discussed in Appendix A.
 

WPI faculty have been invited to participate in co-teaching this second
 
PQP for the Ecuador Project Center (Ecuador II). Director Rollings has arranged
 
to "credit" WPI faculty for their efforts in their participation. (These WPI
 
faculty are are also listed in Appendix B). The on-site WPI faculty advisor for
 
this next B-term (mid-October to mid December, 1993) will be Professor Sue
 
Vernon-Gerstenfeld.
 

IQP/MQP student team members: (declared majors of students)
 

Ecuador II: Team (1) on Pollution Generated by productive activities
 
Antoinette Burns, CE/EV
 
Spirit Joseph, CH/BB
 
Obadiah Plante, CH
 

and Rudy Soriano, HGE
 

Ecuador II: Team (2) on Pollution generated by urban activities
 
Allan Concepcion, HEB
 
Francisco Pereyo, HE
 

and Navin Rajashekar, CH
 
[an ESPOL student may be added to this project]
 

Ecuador II: Team (3) on Resource management for sustainable development
 
Todd DiNoia, CH
 
Laura Guillette, ED
 
Eduardo Hendez, CE
 

and Vail Mosier, CH
 

Ecuador II: 	Team (4) on Study effects of mining activities of gold and
 
related materials over land and vater and the toxic
 
consequences to agriculture and agriculture products
 

Jenn Croft, CE environmental engineering
 
Kirstin DiPietro, CE environmental engineering
 
Ryan Johnson, CE environmental engineering
 
Jamey Pedro, CE environmental engineering
 
Kevin Worden, CE environmental engineering
 

The general and specific areas of interest to ESPOL and by agreement
 
with WPI faculty (as determined via the past quarter's activities) were listed
 
and sent to all members of the WPI planning team together with the list of WPI
 
students who will attend the Ecuador project center First Quarter FY 1994 and
 
requesting input. Input from one third of the WPI faculty planning team members
 
were taken in to account in selectinv thA nrnirtq fnr thp npyt tPam nf UPT
 



One convenient way to view all the project areas (at either IQP, MQP or
 

graduate research levels) is by a matrix composed of:
 

industrial sectors ....
 

A. industrial mining and oil production
 
B. industrial water resource uses
 
C. industrial aquaculture and/or agriculture
 
D. industrial inorganic materials manufacturing
 
E. eco-tourism
 

and F. urban housing and urban industries
 

coupled with; development sectors ....
 

1. business (impacts on) developments
 
2. national/local/regional [planning] (impacts on) developments
 
3. environmental [pollution prevention] (impacts on)
 

developments
 
4. disaster [prevention] (impacts on) developments
 

and 5. technological (impacts on) developments
 

All of these (or at least many of these) topics must be integrated within the
 
IQP (or MQP) for any particular project and are listed here, not to be thought
 
of as separated topics, but only as a way of framing a specific project. All
 
projects will, by there nature, cross several lines of this matrix; as all
 
topics involve all lines of research. Director Rollings' reasons for
 
structuring these topics in this linear fashion is only to retain a degree of
 
order for planning purposes. His selection on matrix element linkages is
 
(almost) arbitrary. This proposed structure is based on his discussions with
 
other WPI faculty and on the input from ESPOL as viewed from the projects'
 
develops.
 

Following this matrix structure, the selected IQP/MQP projects for
 
Ecuador II are listed together with specific ESPOL faculty (liaisons) that will
 
guide each project together with the students who are assigned to that project.
 
The Civil Engineering Department will examine this matrix structure and their
 
departmental needs/academic degree requirements in relation to this UDLP and
 
their faculties' research foci and guide the one Major Qualifying Project (MQP)
 
i.e. Ecuador II team (4). The ESPOL faculty have examined these projects
 
separately, and have forwarded their comments to WPI. Their comments on these
 
projects are given in Appendix A.
 



Pollution generated by productive activities ... assigned to:
 

Ecuador II: Team (1) on Pollution Generated by productive activities
 
Antoinette Burns, CE/EV
 
Spirit Joseph, CH/BB
 
Obadiah Plante, CH
 

and Rudy Soriano, MGE
 

In cooperation with the following listed ESPOL selected liaisons:
 

Ing. Roldolfo Paz
 
Ing. Francisco Romay
 
Ing. Jorge Duque
 

This project was mentioned by both bootstrap teams in their reports (see
 
First Quarter FY 1993 report) and could involve assessing specific government
 
policies in both regulatory and enforcement areas and examine industrial
 
practices as well as environmental impact.
 

Amongst the coastal productive activities are shrimp (and other fish or
 
marine organisms) aquaculture, mining (gold) developments, petroleum, timber,
 
limestone, food processing (and other agricultural activities), textiles and
 
pharmaceuticals. This project might be structured in two parts involving a
 
general survey of all industries followed by a case study of a specific industry
 
(e.g. the aquaculture industry). A component of this particular case study
 
might focus on sustainable development of salt estuaries.
 

If the selected case study deals with either mining or aquaculture,
 
excessive use of chemical nutrients in mining operations or shrimp farms should
 
be examined in terms of their effects upon land, water and the effected
 
food-chains. Other productive industries should be examined similarly. This
 
study should involve assessing the shrimp farms or mining operations for
 
chemical usage and their impact on the Guayas River (or other effected river's)
 
watershed. Local and national government policies in both regulatory and
 
enforcement areas should be explored for the IQP study and the MQP study should
 
concentrate on the technical aspects of chemical usage.
 

Students should examine industrial practices as they relate to
 
environmental impact and be included in this study.
 

I. necessarily crossing the matrix elements A.-3., B.-3., C.-3., 
D.-3., F.-3. and 

II. could involve studies of elements A.-1., B.-I., C.-1., D.-1., 
E.-1.; F.-1.; A.-5., B.-5., C.-5., D.-5., E.-5. F.-5.;and 

III. in some specific case studies, might include elements 
[A.-2., B.-2., C.-2., D.-2., and F.-2.] or 
[A.-4., B.-4., C.-4., D.-4., and F.-4.] or 
[A.-5., B.-5., C.-5., D.-5., and F.-5.] 

Suggested IQP/PQP co-advisors: WPI (Salazar, Hart, Rollings, 
Griffin, Johnson, Radzicki, Rissmiller) and Vernon-Gerstenfeld
 



Pollution generated by urban activities ... assigned to:
 

Ecuador II: Team (2) on Pollution generated by urban activities
 
Allan Concepcion, HEB
 
Francisco Pereyo, ME
 

and Navin Rajashekar, CM
 
[an ESPOL student may be added to this project]
 

In cooperation with the following listed ESPOL selected liaisons:
 

Ing. Daniel Tapia
 
Ing. Cristobal Mariscal
 
Ing. Alfredo Torres
 

This project was mentioned by both bootstrap teams in their reports (see
 
First Quarter FY 1993 report) and could be designed as case study modeled after
 
that performed by the environmental bootstrap team or involve detailed
 
comparative industry studies either looking at parallel Ecuadorian industries or
 
at U.S. operations verses Ecuadorian equivalents. Local industries include fish
 
(including shrimp), agricultural processing (including coffee, cocoa, banana,
 
and sugar), many small manufacturing processes and several cottage industries.
 
Any dominate industry would make for good case studies. Industrial management
 
practices should be part of these cases if chosen and other cases may lead to
 
examining appropriate technologies for these advancing industries. There are
 
several good problems ideas presented in the Agenda 21 document which is on your
 
laptop computers.
 

This study must involve assessing the city of Guayaquil's water usage
 
and handling of solid wastes. Local and national government policies in both
 
regulatory and enforcement areas should be explored at Rnmp lupI (al in co
 
Agenda 21) and might make for excellent case studies.
 

I. necessarily crossing the matrix elements B.-1., B.-2., B.-3., 
F.-1., F.-2., F.-3. ... and 

II. could involve more in-depth studies of elements B.-5.; F.-5.; if 
the focus becomes more technology based ... and 

III. in some specific case studies, might include elements 
[A.-2., B.-2., C.-2., D.-2., and F.-2.1 if a planning emphasis 

is taken by the team or 
[A.-5., B.-5., C.-5., D.-5., and F.-5.] if an appropriate 

technology focus is deemed necessary. 
[xxx-1.] if an operational management approach is taken. 

Suggested IQP/PQP advisors: WPI (Hart, Rollings, Griffin, 
Johnson, Gerstenfeld, FitzPatrick, Radzicki, Rissmiller) and
 
Vernon-Gerstenfeld
 



Resource management for sustainable development ... assigned to:
 

Ecuador II: Team (3) on Resource management for sustainable development
 
Todd 	DiNoia, CH
 
Laura Guillette, ED
 
Eduardo Mendez, CE
 

and Vail Mosier, CM
 

In cooperation with the following listed ESPOL selected liaisons:
 

Ing. Alfredo Barriga
 
Ing. Hector Ayon
 
Inga. Sonia Pizarro
 
Ing. Mariano Montano
 
Ing. Rolando Martin
 

This 	project was mentioned by both bootstrap teams in their reports (see
 
their reports) and could be designed as an extension of the petroleum case study
 
performed by the environmental bootstrap team or involve new areas of
 
exploration such as the future of mining gold or other non-renewable resources.
 
Like in the earlier case study, assessing specific government policies in both
 
regulatory and enforcement areas and in examining industrial practices as they
 
relate to environmental impact should be integral to this study. For the mining
 
case study, land-slide prevention studies should be included. This component
 
would compliment greatly to the work of the MQP team dealing with mining
 
activities. Although this latter subject was not discussed by either bootstrap
 
team, this topic is currently of a national (Ecuadorian) concern and thus is a
 
new IQP sub-topic introduced by the ESPOL administration.
 

If the selected case study deals with the effects of gold and related
 
minerials mining activities on land, water, agriculture, etc., the students
 
should look closely at the projects discussed by both bootstrap teams in their
 
reports and could involve examining industrial practices as well as the
 
environmental impact assessing specific regulatory and enforcement government
 
policies. Disaster prevention strategies should be examined.
 

If the selected case studies deal with excessive use of chemical
 
nutrients in shrimp farms and their effects upon land, water and the food-chain
 
the students should look closely at the projects discussed by both bootstrap
 
teams in their reports and could involve examining industrial practices as well
 
as the environmental impact assessing specific regulatory and enforcement
 
government policies.
 

Students should examine industrial practices as they relate to
 
environmental impact and be included in this study. In cases where competition
 
exists between existing industries, comparisons should be made to determine the
 
successful verses the unsuccessful (main) business characterists to be used that
 
yield a sustainable management outcome, potentially leading to innovative
 
business practices.
 

I. 	 necessarily crossing the matrix elements A.-1., A.-2., A.-3.,
 
A.-4. (for mining), A.-5., B.-2., B.-3., B.-5., C.-1., C.-2.;
 
C.-3., C.-4.; C.-5., and
 

Il. could involve studies of elements B.-4., C.-2., D.-2., D.-3.,
 



E.-I.; E.-2.; E.-3.; F.-2.; F.-3.; F.-5., [actually all of
 
xxx-2., if the emphasis on the project is policy] and
 

III. 	 in some specific case studies, might include detailed analysis
 
in elements [A.-2., B.-2., and C.-2. if the project's emphasis
 
is policy] or
 
[A.-4., B.-4., and C.-4 if the project's emphasis is critical
 
technologies] or
 
[A.-5., B.-5., C.-5., and F.-5., if the project's emphasis is
 
appropriate technologies].
 

Irrespective of the project's emphasis, environmental impact and
 
business developments must be stressed.
 

Suggested IQP/PQP advisors: WPI (Johnson, Velazco, Gerstenfeld,
 
Rissmiller, Salazar, Hart, Rollings, Griffin, Radzicki, Gottlieb) and
 
Vernon-Gerstenfeld
 



The Pretraining Course (or PQP):
 

In order to prepare WPI students for their project experiences in
 
Ecuador, a PQP will be conducted. This PQP will consist of a 30 hour lecture
 
course (presented by 12 WPI faculty, with the assistance of 30 total WPI
 
faculty) combined with a formal project proposal co-developed by the WPI student
 
project team members. This course's structure is presented in Appendix B along

with other relavent information such as participating WPI faculty and suggested
 
readings.
 

Course Faculty: The following WPI faculty will formally present this course:
 

(numbers in parenthesis (#), refer to the designated course meeting number(s)...
 
see course structure below).
 

The other scheduled IQP or MQP team meetings are listed next to the WPI faculty
 
involved.
 

Professor S. V-G will schedule her meeting with the IQP teams and Professors
 

Hart, Rollings and Salazar will set the times for the MQP team meetings.
 

Professor (class meeting number)
 

Professor B. Addison (5, 6, 7)
 
Professor P. Dunn (4, 7)
 
Professor C. Ferreira-Pinto (12)
 
Professor J. Groccia (13)
 
Professor F. Hart (8, 11, 15) + weekly meetings with MQP
 
Professor M. Radzicki (4, 5)
 
Professor K. Rissmiller (2, 14)
 
Professor J. Rollings (1, 2, 3, 5, 8, 11, 14, 15) + weekly meetings with
 

MQP
 
Professor G. Salazar (1, 8, 11, 15) + weekly meetings with MQP
 
Professor L. Schachterle(2)
 
Professor E. Velazco (1)
 
Professor S. Vernon-Gerstenfeld (1, 8, 11, 15) + weekly meetings with
 

IQPs
 

Cooperating WPI faculty: For general information, the following VPI faculty are
 
actively involved in the WPI/ESPOL UDLP development. Student team members may
 
wish to discuss a component of their project with some of these faculty from
 
their defined expertise or involvement in the linkage. Director Rollings has
 
included these faculty's E-mail addresses so as to encourage students (and
 
faculty) to compose specific questions to these individuals via electronic media
 
prior to meeting with them. This should minimize time involved for all and
 
maximize student learning/contact with all faculty participants.
 

Faculty E-mail Expertise 

Guillermo Salazar 
Bland Addison 

( salazar@wpi ) 
( addison@wpi ) 

Civil Eng'g., GIS 
History 

Patrick Dunn ( pdunn@wpi ) History 
Arthur Gerstenfeld ( ag@wpi ) Entrepreneurship 



John Griffin 
Hossein Hakim 
Elizabeth Jolie 
Robert Kinicki 
Charles Kornik 
David Lucht 
Thomas Probert 
Michael Radzicki 
Kent Rissmiller 
Enio Velazco 
Ronald Cheetham 

( griffin@wpi ) 
( hakim@wpi )
( efjolie )
( rek@wpi ) 
( cjkornik ) 
( dalucht@wpi ) 
( probert@wpi ) 
( mjradz@wpi ) 
( kjr@wpi ) 
( evelazco@wpi ) 
( cheetham@wpi ) 

Environmental Economics 
Global resources 
Everything 
GIS data management 
Logistical support 
Fire & disaster prev'tn 
Computing & info. mang't 
Economics & sys. dynamic 
Law & policy issues 
TQM, tele-ed & mang't 
Biology & ecology 

Jim O'Shaughnessy 
Fred Hart 
Bob Fitzgerald 
Malcolm FitzPatrick 
Ted Crusberg 

( jco@wpi ) 
( flhart@wpi ) 
( rfitz@wpi ) 
( msf@wpi ) 
( crusberg@wpi ) 

Environmental eng'g. 
Environmental eng'g. 
Civil & Fire Eng'g. 
Urban planping 
Environmental science 

S.Vernon-Gerstenfeld 
James Groccia 
James E. Rollings 
W. H. Clark 
Frank Lutz 
Lance Schachterle 
Roger Gottlieb 
Sharron Johnson 
Leon Graubard 

( sgerstenfeld ) 
( jegroccia ) 
( jerollings ) 
( wmclark@wpi ) 
( fclutz ) 
( ischachterle ) 
( gottlieb@wpi ) 
( sharon@wpi ) 
( graubard@wpi ) 

Social science 
Project assessment tools 
UDLP Head & Biochem Eng' 
Biochem & Environ'l Eng' 
Civil & Environ'l Eng'g. 
ISD projects 
Humanities & Environment 
Management systems 
Management 

There are 15 biweekly class meetings (each of two hours in length) in
 
the course design. Given that there are five "free" slots through each week,
 
and that these 5-"free" times are to be divided between two (2)meetings each
 
week, there is an "overlap" period (on W P.M.) that could be used to scheduled
 
for either the early-week or late-week classroom meetings to be presented that
 
week. In this discussion, Director Rollings has referred to class meetings by

specific number (1-15). Odd numbered meetings can occur on W, Th, or F P.M.s at
 
the times listed (see above). Even numbered meetings can occur on M P.M., W AM,
 
or V P.M.. [Given the dual listing of W P.M., their might be a problem, but
 
lets deal with that later ...if it happens.) What follows is the class
 
schedule (by meeting number) together with the proximate dates and listed
 
faculty for these specific meetings.
 

In Appendix B, attached to this report is the course structure and
 
objectives that will be handed to the students on the first meeting day for your

information. There may be changes, additions, etc. of your listed topics. If
 
you wish to modify your topic title, assigned readings, or have other specific
 
requests that should be add to this list, PLEASE send Director Rollings these
 
changes as soon as possible so that he can include them in this handout.
 

NOTE: The times for meetings will effect the locations of the meetings!l 
 I
 
must know the meeting times in order to secure classroom space!!
 



Class Schedule:
 

Class Meeting Number 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Approximate Date(s) 


August 27, 1993 
Aug. 30 - Sept. 1 
Sept. 1 - 3 
Sept. 8 (Labor Day week) 
Sept. 9 - 10 
Sept. 13 - 15 
Sept. 15 - 17 
Sept. 20 - 22(AM) 
Environmental Workshop 
Environmental Workshop 
Sept. 30 - Oct. I 
Oct. 4 - 6 
Oct. 6 - 8 
Oct. 11 - 13 

Oct. 13 - 15 


Faculty Listed
 

JER, GFS, EV, VG
 
LES, KJR, JER
 
JER
 
PPD, HJR, Pilar?
 
JER, WABA, MJR,"
 
WABA
 
PPD, WABA, Pilar
 
JER, GFS, VG, FH
 

...GFS....
 

...GFS ....
 
JER, GFS, VG, FH
 
CF-P
 
JEG
 
JER, KJR
 
JER, GFS, VG, FH
 



SECTION TUO: PREPARATORY COURSE FOR ECUADOR II PROJECTS
 

James Rollings (course organizer) Term A, 1993
 
831-5664 Meeting Time?
 
Goddard Hall 216 Meeting Place?
 

This team-taught course is designed to prepare students to carry out projects
 
the WPI Project Center at the Escuela Superior Politecnica del Litoral in
 
Guayaquil, Ecuador. Being the second set of project teams at the site, you ar
 
collectively known as Ecuador II; teams number 1-4. Your team assignments are
 

IQP/MQP team members: (declared majors)
 

Ecuador II: Team (1)on Pollution generated by productive activities
 
Antoinette Burns, CE/EV
 
Spirit Joseph, CH/BB
 
Obadiah Plante, CH
 

and Rudy Soriano, HGE
 

Ecuador II: Team (2)on Pollution generated by urban activities
 
Allan Concepcion, MEB
 
Francisco Pereyo, ME
 

and Navin Rajashekar, CH
 
[an ESPOL student may )eadded to this project]
 

Ecuador II: Team (3)on Resource management for sustainable develoDment
 
Todd DiNoia, CM
 
Laura Guillette, ED
 
Eduardo Mendez, CE
 

and Vail Mosier, CH
 

Ecuador II: 	Team (4)on Study effects of mining activities of gold and
 
related materials over land and water and the toxic
 
consequences to agriculture and aquaculture products
 

Jenn Croft, CE environmental engineering
 
Kirstin DiPietro, CE environmental engineering
 
Ryan Johnson, CE environmental engineering
 
Jamey Pedro, CE environmental engineering
 
Kevin Worden, CE environmental engineering
 

The course is designed to:
 

a. train students in certtin research and organizational skills necessary to
 
carry out a successful project on-site in Ecuador,
 

b. heighten student sensj:ivity to matters of cultural diversity and be better
 
prepared to work as team me mbers,
 

c. present background knc ;ledge about political, social, ecological and
 
economic factors in developLng nations generally and particularly in Latin
 
America and specifically in Ecuador,
 



d. introduce students to the fundamental features of Ecuadorian history and
 
culture as they influence project development and daily operation of teams on
 
site,
 

e. introduce students to environmental and entrepreneurial education, public
 
policies, and research in Ecuador and particularly as ESPOL views its national
 
mission(s).
 

NOTE !!! Your PRIMARY ASSIGNMENT is to complete your project proposals. This
 
will occur in two steps:
 

(1) a preliminary proposal will be initially presented to the course faculty
 
on Sept 20 (or 22), 1993 and again to the WPI/ESPOL task forces during the week
 
of Sept. 22-29, 1993. These groups will reassign and/or re-scope your projects
 
based on the needs of the UDLP linkage. Your project teams will necessarily be
 
divided during this week as we have separated each group to maximize your
 
individual and team's learning. The task forces may refine, re-focus or
 
re-define specific activities for your projects. With this information/input,
 
your teams will again present your (potentially) modified proposals to the WPI
 
course faculty on Sept. 30 (or Oct. 1), 1993.
 

(2) a final proposal is due to Profs. Rollings and Vernon-Gerstenfeld and to
 
your ESPOL assigned liaisons on October 14, 1993.
 

Final proposals are to contain a completed literature survey and clearly defined
 
specific objectives including listed activities for your seven working weeks in
 
Ecuador.
 

NOTE !!! Individual instructors may assign specific tacks as they see
 
appropriate to your academic developments.
 

Course Textbook: North, South, and the Environmental Crisis, R. R. White,
 
University of Toronto Press, Toronto (1993). The book provides a good summary
 
of topics related to several areas of interest to each of the four Ecuador II
 
projects. The book's References provide an excellent resume to more advanced
 
readings in specific topics of interest to each project's development. (text is
 
referred to in this overview as RRV)
 

Course Reference Materials: Each team will be provided a notebook computer with
 
Windows and Word Perfect installed on Oct. 1, 1993. Each group is provided a
 
detailed Procedures Manual (of approximately 250 pages) that contains
 
significant background information on structuring projects. The manual will
 
contain additional information on Ecuadorian history, culture, geography and GOE
 
international relations with the United States. You will be referring to these
 
materials throughout the course of this PQP and your on-site project execution.
 
In addition, Agenda 21 (the primary document from the "Rio-Conference"; i.e. the
 
United Nations Conference on Environment and Development ... or UNCED) is
 
contained on your computers and will be useful as an acceptable framework for
 
general assessment and specific potential impact analyses. (Agenda 21 is
 
referred to in this overview as A21). Student or faculty groups requiring
 
specific chapters of the report can E-mail request for Agenda 21 chapters to
 
(jerollings@jake.wpi.edu). A copy of the Agenda 21 table of contents is
 
attached to the bottom of this course overview.
 

mailto:jerollings@jake.wpi.edu


Your projects are being built from the initial research of WPI's
 
"bootstrap" (Ecuador I) projects. Copies of these two reports are available
 
from Ms. Betty Jolie for check-out in the Project Center. Several other general
 
or specific resources are available in the Gordan Library, Global Resources
 
section. ESPOL faculty have also included a list of reference materials for
 
each project (please refer to this list).
 

Course Faculty. The following WPI faculty will formally present this course:
 
(at the designated course meeting number(s) and other scheduled IQP or MQP team
 
meetings).
 
Professor S. V-G will schedule her meeting with the IQP teams and Professors
 
Hart, Rollings and Salazar will set the times for the HQP team meetings.
 

Professor (class meeting number)
 

Professor B. Addison (5,6, 7)
 
Professor P. Dunn (4,7)
 
Professor C. Ferreira-Pinto (12)
 
Professor J. Groccia (13)
 
Professor F. Hart (8, 11, 15) + weekly meetings with HQP team
 
Professor M. Radzicki (4,5)
 
Professor K. Rissmiller (2,14)
 
Professor J. Rollings (1,2, 3, 5, 8, 11, 14, 15) + weekly meetings with
 

MQP team
 
Professor G. Salazar (1,8, 11, 15) + weekly meetings with HQP
 
Professor L. Schachterle(2)
 
Professor E. Velazco (1)
 
Professor S. Vernon-Gerstenfeld (1,8, 11, 15) + weekly meetings with
 

IQP teams
 

You shall meet with collections of WPI and ESPOL faculty during the week of
 
September 22-29, 1993 in lieu of normally scheduled periods 9-10 of the course.
 
Professor G. Salazar will provide a separate schedule of these activities.
 

Course Schedule. The following schedule anticipates 15 biweekly meetings of 2
 
hours each (see attached schedule). The lecturers listed for the various
 
sections of the syllabus are suggested names of faculty who might be asked to
 
handle a particular section. Similarly, reading assignments listed below are
 
only to suggest an idea of the material to be covered. In addition to classroom
 
lectures, students are expected to meet for one hour per week with the WPI
 
technical adviser assigned to their IQP or HQP team (see team assignments) and
 
are expected to prepare summaries/overviews of assigned readings where
 
indicated.
 

MEETING #: (for Date... see attached schedule) TOPIC: (reading assignments)
 

1. Introduction to Ecuador II Projects on Environment and Entrepreneurship.
 
The mission of the Agency for International Development UDLP with VPI's
 

sister institution The Escuela Superior Politecnica del Litoral of Guayaquil,
 
Ecuador. (J.Rollings)
 

Environmental Issues in Ecuador (G.Salazar and F. Hart)
 
Ecuador I: "bootstrap"-team discussion
 



Entrepreneurial Issues in Ecuador (E. Velazco)
 
Ecuador I: "bootstrap"-team discussion
 

The Agency for International Development Cooperative Agreement between
 
Worcester Polytechnic Institute and Escuela Superior Politecnica del Litoral
 
(J.E. Rollings)
 

2. Developing a Project Proposal (L. Schachterle, K. Rissmiller, J. Rollings)
 

Defining Characteristics of Award Winning IQPs (L. Schachterle)
 
Assignment: (Read selected IQPs and RRV chapters 3,4 and 5.)
 

How to Analyze and Define a Research Problem (K. Rissmiller and J.E.
 
Rollings)
 

3. The Geography and Topography of Ecuador (J. Rollings) and an introduction
 
to environment and development topics
 

(Reading assignment: A21 Chapters 1,2,5 and 8 and RRV Chapter 1.)
 

Team #1: will summarize A21 chapter 1 & 2
 
Team #2: will summarize A2 chapter 8
 
Team #3: will summarize A2 chapter 5
 
Team #4: will summarize RRV chapter 1
 

NOTE !!!.Student teams will formally present the material assigned to them in
 
this period. Other student teams will grade the performance of the presenting
 
team. The object here is for teams to teach teams important information related
 
to their projects.
 

4. What is Modernization, Underdevelopment and the Environmental Crisis?
 

Colonialism, Nationalism, and Economic Imperialism (P. Dunn)
 
Reading Assign: (The Challenge to the South: The Report of the South
 
Commission (1991).)
 

World Economic Systems (M. Radzicki)
 

Reading Assignment: RRV Chapter 2 ... all teams are to prepare questions
 
to be asked the two faculty members leading this period.
 

5. Carrying out Research in Ecuador
 

Government and Public/Private Agencies in Ecuador (guest lecturer)
 

Ecuador Today--People, Culture, Politics (J. Rollings and B. Addison)
 
Reading Assign: (A. Eichler, Ecuador: A Land, a People, a Culture
 
(1982).)
 

Reading Assignments: 	 Team #1: RRV chapter 7, A21 chapters 4 & 30
 
Team #2: RRV chapter 9, A2 chapters 7, 28 & 29
 
Team #3: RRV chapter 6, A21 chapters 11-12 & 18
 
Team #4: RRV chapter 8, 	A2 chapters 10, 13, 34
 

Each team will prepare a 15-20 min. presentation of material, from their
 



readings that relate to central components of their projects.
 

6. The History of Ecuador (B.Addison)
 

Pre-Columbian Ecuador (PBS Film)
 
Reading Assign: (A.Crosby, The Columbian Exchange (1972).)
 

The Spanish Empire and the Struggle for Liberation (B.Addison)
 

7. Twentieth-Century Ecuador (film, guest lecturer ??, B. Addison and P. Dunn)
 

Current Politics
 
Reading Assign: (G. I. Blanksten, Ecuador: Constitution and Caudillos
 

(1964).)
 
Urbanization and Law ... Bananas and Economics
 

Reading Assign: (F.Swell, Turnaround: The Political Economy of
 
Development and Liberalization in Ecuador (1989).)
 

Rainforests and Environmental Issues
 

Assign: Read the two bootstrap (Ecuador I) project reports 
Teams #1 and #2 will summarize Ecuador I project on 

Entrepreneurship, and RRV chapter 10 
Teams #3 and #4 will summarize Ecuador I project on 

Environmental Issues and RRV chapter 11 

8. Presentations of Initial Findings by Project Teams (J.Rollings, G. Salazar,
 
S. V-G)
 

Team #1: Pollution and productive activities
 
Team #2: Pollution and urban activities
 
Team #3: Sustainable development
 
Team #4: Mining activities
 

Discussion and Critique. Each team has a 20 min. presentation with 10 
minute Q&A (question and answer) period following. 

NOTE!! Following this meeting, the ESPOL faculty will arrive to work on specific
 
task force assignments. This activity is being set by Professor G. Salazar.
 
Your responsibilities will (for the next 7-days) be to assist these people and
 
the WPI faculty in project developments. (see your assigned task forces). The
 
next two biweekly meetings (#9. #10.) will occur in parts with your task forces.
 
You will work approximately 15-20 hours this week on this activity.
 

11. 	Formal debriefing with all groups following the ESPOL workshop. (J.
 
Rollings, F. Hart, G. Salazar, S. Vernon-Gerstenfeld)
 

Group sharing of collective experiences and restructuring of Ecuador II
 
team projects
 

12. Ecuadorian Literature and Culture
 

The "Indianist" movement, the "novela de fundacin," and the
 
literature of social protest (C.Ferreira-Pinto)
 

/1 



Popular 	Culture (film, guest lecturer)
 

Class, Race, Gender
 
Assign: M. Hower, The Andean Past: Land, Societies, & Conflict
 

Customs 	in Ecuador--Religious and Secular
 
Spanish 	for Visitors to Ecuador (C.Ferreira-Pinto)
 

13. 	Cultural Awareness and the Psychology of Difference (J.Groccia)
 
Turn in your team's final written proposal for the Ecuador II projects.
 

14. Conflict Resolution in the Global Village (J.Rollings and K. Rissmiller)
 

15. 	Final preparations for Ecuador II teamwork. (J.Rollings, G. Salazar, F.
 
Hart, and S. Vernon-Gerstenfeld)
 

Team #1: one half-hour oral presentation of project proposal
 
Team #2: one half-hour oral presentation of project proposal
 
Team #3: one half-hour oral presentation of project proposal
 
Team #4: one half-hour oral presentation of project proposal
 

NOTE: Appendix C contains a copy of the Procedures Manual that will be followed
 
by the student teams during the main projects development phases.

Student teams will execute their projects during the first quarter of FY
 
1994.
 



This is the Table of Contents for Agenda 21 ....Any chapter that you: group
 
feels to be related to your project will be transmitted to you as you request.
 
Send chapter requests to (jerollings@jake.wpi.edu). I will provide the Agenda
 
21 framework.
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OBJECTIVE #3: Faculty Development
 

Environmental Workshop development:
 

The Environmental Workshop is the primary activity in the Faculty
 
Development Objective for this FY. This workshop is scheduled for third week
 
September, 1993. The lead individuals selected for this activity are Prof. G.
 
Salazar of the WPI Civil Engineering Department, P.I. James Rollings of the WPI
 
Chemical Engineering Department and Prof. A. Barriga of the Mechanical Eng'g.
 
Department at ESPOL. These three people have desigwill be involved in designing
 
the first environmental workshop for this WPI/ESPOL/UDLP. This workshop will
 
serve as a mechanism for creating environmental engineering and science research
 
and educational proposals for WPI and ESPOL faculty, graduate students and
 
undergraduate projects of joint institutional interest. The workshop will
 
incorporate undergraduate student project work where appropriate. Students will
 
be expected to present their preliminary project ideas to the selected workshop
 
participants. Workshop participants will outline proposals for submission to
 
funding agencies upon the 1993 WPI student team's work completion at ESPOL in
 
December, 1993.
 

Prior experience has established that coordinated and focused developments
 
of cross disciplinary and joint institutional workshops obligates concentrated
 
time outside of normal academic year commitments. A similar successful workshop
 
was developed in summer 1992 by the WPI planning team. This first "bootstrap"
 
workshop was lead by Prof. E. Velazco summer, 1992. Appendix D contains
 
material developed by Prof. Salazar for the September, 1993 Environmental
 
Workshop. Two "template proposals" have been written by WPI faculty and staff
 
(Associate Dean Schachterle and Director Rollings) and these documents are now
 
being reviewed by WPI and ESPOL faculty for possible models to be used during
 
this next workshop. A portion of the travel by WPI faculty and staff to Ecuador
 
this next August will be spent on the issue of proposal development. This
 
information is also included in Appendix D.
 

In preparation for many of these faculty development activity areas, WPI
 
faculty and staff representatives will travel to Ecuador in August ...
 
documentation on this trip is included in Appendix D.
 

WPI has admitted two ESPOL faculty as graduate students in the
 
Management Department. Ms. Lisa Jernberg has activities ... will follow OIT
 
guidelines !! Information on these activities are included in Appendix E.
 

A recent issue of the WPI Journal included a feature artical on the
 
Globalization Program including this Project Center at Escuela Superior
 
Politecnica del Litoral, Guayaquil Ecuador. Appendix F contains a copy of this
 
issue.
 

iii. [major emphasis in the reports should be devoted to identify any problems
 
which might have mitigated the achievement of established objectives and
 
activities.]
 

No additional problems have been encountered during this quarter.
 

iv. [listing of travel requests for next three months]
 

(1) Travel request forms for all WPI faculty and staff members have been
 
submitted earlier. These include four people; Director James Rollings, Profs.
 
A. Gerstenfeld, S. Vernon-Gerstenfeld and Dr. R. Winner.
 



(2)Travel request forms for the ESPOL faculty to attend the WPI
 
Environmental Workshop will be submitted inmid-August.
 

v. [expenditure reports not due with this report.]
 

Mj
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ESCUELA SUPERIOR POLITECNICA 
DEL LITORAL 

ESPOL *'ictia.TeenotoglaypEducacid al wiviio ddl pai,, Ap pe nd ix A 

'- Guayaquil, julio 19 do 1993 

TO: JAMES 	 ROLLINGS 

From: ALFREDO 7OVRES, Coordir idor PSOLI JPI 

Estirmdo James: 

Le 66tey enviando la lista actualizada de 10s profesores quecolaborardn con los grupos do :rabajo. 

GRUPO # 1: 	Pollution Generatec By Productive Activities
 
RCDOLFV PAZ
 
FRANCISCO RO2AY
 
JORGE DUQUE
 

GRUPO # 2: Pollution Generated by Urban Activities 
DANIEL TAPIA 
CRISTOBAL MARISCAL
 

GRLDO 0 3: 	Resource Management for Sustainable Development
ALFnRWO BAMRta 
HECTO AYON
 
SONIA PXZARRO
 
MARIAO MNA4O
 
ROLANDO MAP-IN
 

GRUPO # 4: Study effects of mining Activitiez of Gold andrelated materials over Land and Water and the Toxic Consecuencesto Agriculture and Agriculture Products 
FRANCISCO TORRES 

El Ing. Mariano Montaio prefiere trabajar en .1 grupo 3. Se haagregado al grupo 3 al Dr. Rolando Marin, PhD. en Ingenieria
naval.
 

Cootdinador Program 
ESPOL IWPI 

IUAAILOAMJS~~PR~d wqTAON.1d~l~ T3UX 4-VWVUU-wAXL qw
QS;14K 9OIpY R5W0§ Ent.8ENA=WAZj l C MKAigieos .pAcIBM~ 
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Proposal
 

RESOURCE MANAGEMENT FOR SUSTAINABLE DEVELOPMENT
 

Proposing Group:
 
Alfredo Barriga
 
Hector Ayon
 
Sonia Pizarro
 
Jorge Duque
 

BACKGROUND
 

The practice of appropriate resource management is somewhat
 
new and not extensively applied in Ecuador. Only in those
 
Productive areas where an excessive degree 
 of resource

exploitation has caused a negative 
 or depredatory impact, an
 
action to analyze or attempt to 
 manage resource utilization
 
has evolved.
 

Recent examples of this situation are given by the shrimp

culture bussiness as well as by the opening 
of new oil fields
 
in the Ecuadorean Western Jungle.
 

For the case of shrimp culture, problems appeared in different

orders. On the one hand there 
were problems dealing with the

sharp decrease of mangrove areas caused by the clearing of the
 
mangrove to leave room 
for the shrimp farm. The decrease in
 mangrove sites brouhgt about a subsequent decreased in natural
 
larvae as their habitat was hampered. There were some other

less marked effects on weather and conditions on stuaries.

Other problems were caused by the introduction of foreign

shrimp varieties. Furthermore. there were problems asociated
with coexisting activities, like agriculture production and

shrimp farming - certain agricultural practices like the 
 use
of pesticides would, in certain 
cases, introduce toxic
 
remnants 
to the shrimp ponds. Finally, the presence of
pollution in the water surrounding the ponds could introduce

adverse effects on the operation of the ponds.
 

The case for oil exploitation is somewhat different. The 
type

of operation causes an effect on the oil fileds
 
characteristics as well as on the areas.
surrounding

Deforestation, for one, is a side effect of the 
 openning of
 
new oil fileds. Oil spillage on the surroinging soil is

another one, with 
varying effects depending of the particular

charactristics of the exploitation site.
 

The use of wood is another case. Wood is used as feed-stock in
the furniture and other 
wood-using industries, as well as a
complement in the house construction industry. Wood is also
used as 
 a fuel in domestic, commercial and industrial

applications. The amount of deforeatation brought about by the
 
use of wood for different purposes depends the conditions of

the forests wood comes from, as 
well as on any reforestation
 
practice - if any. It is a well known fact that the 
now-arid
lands of the Peninsula de Santa 
Elena in the Guayas Province
 
of Ecuador were formerly (as close as some forty years ago)

forested areas.
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are two additional cases which 
should be alo mentioned.
 

There 	 use of energy in
 to the sustainable
one relates
The first 	 sustainable
deals with
The second one 

rural applications. in 	particular regions. In
 
programmes of industrial development 
 all the interactions
made of 

both cases recourse should be 	 and investment
development
activities,
between productive 	 which
indicators
of socio-economic
miriad
plans, and the 

reflect well being and advance 

of the various communities.
 

2.0 	OBJECTIVES
 
is to formulate an
 

of this study

The basic objective 
 sustainabilitY
tne analysis of the 
acceptable methodology for establish
 
of utilization of important resources, 

as well as to 
between
at the interaction 


a practical approach to look 
and socio-economic
activities
productive
intervening 


development.
 

3.0 METHODOLOGY
 

The proposal could be implemented 
through the following steps:
 

3.1 Apply and test, on documented 
cases, certain particular
 

concepts of sustainable development.
 

borders for a
 
3.2 Establish a methodology to 

identify limiting 


the basis of geographical features, 
economic
 

region, on 	 energy supply, sites
feed-stccks,
interaction, input of 

for agricultural and industrial 

production, towns and
 

communities, etc.
 

application. Likely candidates
 
3.3 Select a particular line of 


may be
 
Sustainable Energy for Rural Development 

- Sustainablility of Industry in the 
Guayas Province 

- Sustainability of Small Scale Fish 
Culture in Coastal 

Regions
 
Sustainability of Agricultural Production
 

-

3.4 Formulate a set of conditions 
needed 	for the
 

suatainability of the selected case
 

between intervening
 
3.5 Analyze the implication of interaction 


like price subsidies, regional development 
plans,
 

factors, 

supply, provincial-government priorities 

vs
 
energy 

national-level ones, etc.
 

3.6 Make an overall assessment of 
the approach.
 

4.0 DEPTH
 
the partioular topic


study will depend on 

The depth of the 
 the amount and worth of
 

for case study, as well as
selected 

the information gathered. It is foreseen that a seven-weekwork,


enough to generate substantial around 

period will be 	 carriec
 
even though an in-deth analysis of 

the case may not be 


out in full.
 
93 -07 -15
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I. NOMBRE DEL PROYECTO: 

ESTUDIO PARA DETERMINAR ALTERNATIVAS DE TRATAMIENTO DE EFLUENTESLIQUIDOS INDUSTRIALES QUE SE DESCARGAN A LOS RECURSOS HIDRICOS
DE LA CIUDAD DE 	 GUAYAQUIL. 

2. LOCALIZACION GEOGRAFICA; 

Cant6n Guayqquil 

3. ANTECEDENTES DEL PROYECT0 

Al igual que muchas otras ciudades latinoamericanas, Guayaquil haexperimentado un 	 rApido crecimiento en particular en lon (11timos afios20
cuando se ha acentuado an mis el fen6meno de la urbanizaci6n. 

Segdn datos del INEC, la urbanizaci6n en el Ecuador se ha manifestado de
Is siguiente manera: 

Aros 	 Forcentaje de Porcentaje de
poblacion urbana poblacidn rural 

1950 
 28.5 71.5
 

1962 
 35.3 
 64.7 

1974 
 41.4 
 58.6
 

1982 
 49 
 51
 

1991 55.4 
 44.6 

Este fen6meno que ha venido teniendo lugar en los Wltimos 40 afios, ha idotambidn acompafado de un crecimiento industrial localizado principalmente
en las cludades de Quito y Guayaquil. 

En el caso de la ciudad de Guayaquil, tanto los residuos liquidosprovenlentes del sector dom~stico como los provenientes del sectorindustrial han sido siempre dirigidos hacia el Rio Guayas y el EsteroSalado, los cuales hasta hace algunos aitos estuvieron en capacidad doasimilar tales descargas. Hoy en dia, ante el incremento que ha tenido Ispoblaci6n urbana y las industrias instaludas en cl irea, estos recursoshidricos no estAn mis en capacidad do manejar tales descargas y esto esevidente a simple vista. Se vuolve entonces necesario buscar soluciones para el tratamiento de estas descargas para reducir asi el impacto de las
mismas sobre cl rio Guayas y el Estero Salado.
 

Instituciones como IEOS, DIGMER, INERHI, 
 son las encargadas de vigilar ,proteger Ion recursos hidricos del cant6n Guayaqull y ueS alrededores. 

1 
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Exists igualmente ]a ley de aguas con su respectivo reglamento pero
lamentablemente no se cumple en ]a medida que deberia ser. 

4. MWSIFICACION: 

El ripido desarrollo industrial acompafiado de un acelerado crecimiento delam ciudades conocido con el nombre de urbanizaci6n que se ha dado en elEcuador, en los tiltimos 20particular Prn nosaios, lieva a la necesidad dereconocer y comprender mejor las interrelacicnes que exieten entre eldesarrollo t.cno16gico-econ6mico, 1a contaminacl6n, I es&lud y el medioamblente en que vivimos. Esencialmente un programa de salud pablica quetome en cuenta la prevenci6n y control de la poluci6n debe incluir las 
siguientes etapas: 

1.- Reconocimiento del problema. 

2.- Colecci6n de la informaci6n. 

3.- Definiciones de lae fuentes y causas del problems. 

4.- Selecci6n e implantaci6n de soluciones apropiadas. 

Sin embargo, adn existiendo un reconocimiento adecuado del problema y delos principios y prActicas necesarias para una adecuada prevenci6n ycontrol de la contaminaci6n, frectentemente no se dispone de informaci6n
suficlente (datos) sobre la fuente de la contaminaci6n en ireas industriales 
y la caracterizaci6n completa del contaminante. 

Cuando se afrontan problemas de esta naturaleza es imprescindible contarcon un inventario de los tipos de contaminantes, sue fuentew,sulocallzaci6n,niveles dc emlsi6n etc. Un buen inventario de eat&indole nos
suministra informac16n sobre: 

I.- Rutas criticas del contaminants y sectores m4s afectadoe. 

2.- Concentraci6n del contaminante en el medio ambiente. 

3.- Peligro a que estd. sujeta la poblaci6n y el medio ambiente. 

El proyecto se propone entonces abordar el problem& de la contaminaci6n
de los recursos hfdricos debido a los efluentes industrialea, lou mismos queson descargados en su gran mayorfa sin tratainiento previo a los caumales que van a desembocar al Estero Salado a Rioal Guayas. 

5. PROYCKOS RELACIONAD SY/O CO.PLEM1ETARIO : 

A nivel local la Universidad de Guayaquil finaliz6 en este aio un proyectoauspiciado por el CONUEP, sobre "Caracterizacidn y cuantlficaci6n de losefluentes industriales de Is zona de la via Carlos Julio ArosemQna". Esteproyecto estuvo oriontado hacia I caracterizaci6n y cuantificaci6n de losefluentes industriales del sector de I&via Carlos Julio Arosemens, que se 

2
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descarga al Estero Salado. 

Otro proyecto de naturaleza parecida ha sido presentado por la ESPOLel CONUEP y 	 ante su ejecuci6n estA iniciAndose. "Un estudio interdisciplinariosobre 	Ia contaminaci6n marina del Estero Salado y el Golfo de Guayaquil". 

Asimismo, la Fundaci6n para Rescate del Estero Salado y el FODUR, cuentancon proyectos orientados hacia la recuporaci6n del Estero Salado. Comoejomplo podemos citar: "Siembra de bacterias deenitrogenadoras","Programa de Dragadc", "Areaci6n de las aguas del estero", etc. 

Por otra parte, la Universidad de New Orleans de lo Estados Unidos hapresentado a la Presidencia de la Repibllca una propuesta para ejecutarun estudio integrado de los recurso hfdricos de la ciudad de Guayaquil,con Ia perspectiva de lograr su recuperacl6n y plantear soluciones para el uso soatenido de los miamos. 

6. 	 MARCO INS TITUCIONAL: 

RESPONSABLE: Ing, Rodolfo Paz Mora 
FACULTAD DE INGENIERIA MECANICA, ESPOL 

ENTIDADES DE APOYO: 
- Instituto Ecuatoriano de Obras Sanitarias. 

- Direccl6n General de la Marina Mercante. 

- Instituto Nacional de Recursos Hidriulicos. 

-	 Municipalidad de Guayaquil. 

-	 Cdmara de Industriam. 

7, 	 9BJETIVOS: 

OBJETrVO GENERAL.-

Plantear alternativas de tratamiento de los efluentes de ciudadla deGuayaquil que contribuyan a la soluci6n del problema de la contaminacidnde los 	recursos hldricos y promuevan un uso sostenido de las actividades
Industriales en la zona. 

OBJETIVOS ESPECIFICOS: 

1.- Identificar la extensi6n de los recureos hfdricos afectada por 
el desarrollo industrial de Ia. ciudad de Guayaquil. 

2.- Evaluar los dafios causados par las actividades industriales 
desarrolladas en la zona. 

3.- Caracterizar cuantitativamente y cualitativamente los efluentes 
industriales. 

3 
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4,-	 Plantear alternativas de tratamiento de los efluente3 
industriales. 

5.-	 Identificar las restricciones que los recursos hidricos imponen 
a la actividad industrial en l% zona 

6.-	 Estimar la capacidad de asimilaci6n de descargas de los 
recursos htdricos. 

7.-	 Plantear alternativas de desarrollo industrial en el grea. 

8.- Estimar la naturaleza y magnitud de los cambios del entorno 
a corto, mediano y largo plazo, resultante de las actividades 
industriales. 

1.-	 Elaborar catastro indust:ial de la ciudad de Guayaquil. 

2.-	 Clasificar por sectoree, procesos, tipo de efluentes etc. Las industria8 
de la ciudad de Guayaquil. 

3.-	 Realizar inventario de descargas liquidas industriales. 

4.- Caracterizar cualitativamente y cuantitativamente los elementos
contaminantes que se descargan en los recursos hidricou de la 
ciudad. 

5.- Identificar la extensi6n de la recursos hidri.cos afectada por las 
descargas industriales. 

6.- Evaluar los dafios causados -por las descargas. 

7.- Plantear alternativas de tratamiento de los 	efluentes. 

8.-	 identificar las restricciones que los recursos hidricos imponen al 
desarrollo industrial. 

ME'LIDOLOGIA DEL PROYECTO 

I.-	 Definici6n del drea deefstt -o. 

La selecci6n del grea de estudio depender del tipo de limites que 
se establezcan.Entos pueden ser: 

-	 FMsicos (roscarreteras, celinas, cana esetc). 

4 
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- Politicos (Ilfmites de la ciudad, cantones, parroquias,etc). 

- Econ6micos (zona industrial, crmercial, reaidencial,etc).
 

Cada categoria tiene miritos.
sus Los imites f(sicos facilitan Ia evaluaci6nde los impactos sobre componentes del sistema natural como son: rlos,canales, etc. Lou llmites politicos facilitan Ia tarea. porque la informacinrpodrfa ser suministrada por ]as autoridades correspondientes en laa Areamasignadas,y por 711timo, ]a clasificaci6n econ6mica facilita la identificaci6n 
del impacto ambiental con el futuro. 

Todos estos criterios se tomarlan en cuenta para definir el 6rea de estudio y su forms de clasificaci6n. Las fronteras serAn escogidas de tal forma quepermitan tener flexibilidad para realizar reajustes durante el desarrollo del 
proyecto. 

2.- Apo-yo de otras institucionee.
 

Se presenta Ia 
 tener anecesidad de acceso informaci6n de institucionestanto pidblicas como privadas que raanejan cl tema que nas concierne, En
algunos camos es polftlca de las Institucioncs suministrar Is informaci6n
llbremente,en otros se hard necesarlo buscar el decamino cooperaci6n.
 

3.- Coleccl6n deila .informaci6fl
 

a. Estudio de la informaci6n existente en las instituciones
pgblicas y privadas que tratan con el tema, como son
IEOS,DIGMER,INHERI,INOCARjNP, etc.Universidad, 

b. Validaci6n de Ia informaci6n reunida en a. 

C. Disefio de un programa pars recolecci6n de informaci6n atravds de mediciones directas; para esto se tomari en cuenta 
Io siguiente: 

- Industras existentes. 

- Clasificacifn de las industrias seg5n tipo de procesos. 

- Identificaci6n de parimetros a ser determinados.
 

- Determinaci6n de Ia frecuencia 
de mediciones el ntimeroy de 
muestras. 

d. Realizacidn de encuestas y entrevistas cuando fuere necesario. 

4.- Ansfiis delos reutt~dos 

Comprenderi.
 

- Clasificaci6n, registro codificaci6n los
y de resultados. 
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- Tcnicas analiticas que se utilizarirn para obtener las 
conclusiones. 

5.-	 Interpretaci6n do dator 

Es el estudio cualitativo y cuantitativo que permitir( atirmar, 
negar,o modificar las hip6tesis planteadas, La validez de ello 
dependeri de la rigidez experimental, de la correcta planeaci6n de 
las observaciones y de la seguridad de los procedimientos analiticos. 

6.-	 Presentaci6n de los resultados. 

Comprenderi los reportes parciales a elaborarse durante la ejecuci6n
del proyecto y el reportc final al tirmio del mismo. e tomarA en 
cuenta el aspecto integral del problema planteando alternativas de 
tratamiento de los efluentes industriales que promuevan el uso 
sostenido de estas actividades. 

7.-	 Difusi6n del -'royecto. 

Se difundirgin los resultados del proyeco en: 

- Instituciones pdiblicas y privadas, 

-	 Medios de comunicaci6n pfblica. 

-	 Eventos nacionales e internacionales. 

9. 	 METAS 

1. 	 Se caracterizar6 el sector industrial de la ciudad de Guayaquil en 
relaci6n a su interacci6n con los recursos hfdricas 

2. 	 Se conocer la composici6n fisico-quUica de los efluentes 
industriales lo cual permitir~i planificar el tratamiento que deberd 
darse a estos lfquidos. 

3. 	 Se identificari los efluentes de caracteristicas fisico-qufmico similares 
para los cuales se podrfa implantar un sietema de tratamiento comdn. 

4. 	 PermitirA identificar opciones para mejorar el sistema de coleccidn y
procesamiento de la informaci6n de las Instituciones pdbllcas V 
privadas 

5. 	 Se generarA base de datos que servir~i de apoyo a futuros 

proyeetos. 

6. 	 Se identificarin las zonas criticas de contaminaci6n de los 	recursos 

6
 



hidricos. 

7. 	 Se generarA conocimiento acerca de las limitaciones que los recursos 
hfdrtcos imponen al desarrollo industrial del Area 

acerca de los efluentes industriales serviri8. 	 El conocimiento generado 
de apoyo a la planificaci6n del uso soatenido de los recursos 

hidricos. 

9. 	 La experiencia que se logre en este proyecto podri ser incorporada 
en trabajou similares que se ejecuten en otras ciudades del pals. 

10. 	 Se formarA a nivel de ESPOL un grupo de trabajo con experiencia en 

el tratamiento do este tipo de problemitica ambiental. 

11. 	 Se formari grupo de trabajo interinstitucional. 

7 
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'ESCUELA SUPERIOR POLITECNICA
 
DEL LITORAL 

ESPOL TCiencia. TeenoogayEducacidn al servicio d4l Pais" Appendix B 

Julia 27 do 1993 

Para JAM4ES RIOLL INGS
 

De ALFREDO TORIZS
 

EStimado James., 

Le estcy enviaado el PQP del, grupo 3 que consta do 3 p~ginas y el 
PQP del grupo 4 que const: de 1 pagina. 

Hasta .1 momento se han nviado los, res1,6wnes (propousals) y los 
PQP para loo cuatro g~rupo, 

Coordinador 
PROQMAMA ESPOLWP 
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Resource Management for Sustainable Development
 

WPI/ESPOL IQP 1993
 

L ist of Referee Material 

By: Alfredo Barriga. ESPOL 26 July 1093 

Following is a listing of books suggested by AB. from ESPOL as backgro;=M and 
reference materiaL It results from a partial search for the 1993 WPI/
ESPOL lQP on Resoure Management for Sustainable Development, The present
listina ham been selected from a catalogue on Books by Post put forth by the 
Intermediate Technology Development Group of UK. 

.-hnvironmentally Sound Small-scale Forestry Projects: Guidelines for planirm
Peter R Ffolliott ani John L. Thomas, 1983. VITA. (p4W) 

2.-Reforestation 4n Arid Lands. Fred R. Weber with Carol Stoney, 1987. VITA. (pv~) 

3.- Land, Food and Rural Development in North Africa- M.Iliad El-Ghonemy, 1993. ITDG. 
(pT*) 

4.-Land Is life: land reform and sustainable agriculture. Edited by Nigel Dudley with 
John Madeley and Sue Stolton, 1992. ITDG. (p7*) 

5.-Soil Conservation and Sustainable Land Use: And economic approach. J.de Graaff, 
1992- Kit Press, ITDG-. (p7*) 

6.-Sustainable Mountain Agriculture: A review of perspectivee and experences. 
N.S. Jodha with M.Banskota and T. Partap, 1992- ITDG. (p7*) 

7.-Beyond the Limits: Global collapse or a sustainable future. DiL Meadows and D.L. 
Meadowu with J. Randere, 3292. Earthscan (p15*) 

8.-Building Sustainable Conmnities: tools and concepts for self-reliant economic 
change. Edited by Ward Norehouee, 3289. Bootstrap Press, ITDG-. (pl5*) 
9.-The Development Dictionarv: A. guide to Knowledge an power. Edited by Wolfgan 
Sach. 1992. Zed. (pM1*) 

10.-The First Global Revolution: A strategy for mirviving the world. Alexwnr Kin 
emd Bertrand Schneider, 1992. Simon & Schuster. (p15*) 

iL-Masatering the Machine: Poverty, aid and technology. Land Smillie, 199L ITDC. 
(16(*)
 

12.-Our Comon Future: Report cf the World Commission on gnvirmment and 
Develowmt. Dr. Gro Harlem Brurdtland and others, 1907. OUP. (p16*) 

13.-Rural Development in the Crosefire: The role of graesroots support
organizations (GSOb) In situations of political violence in Peru. ichael L. Smith,
199L IDRC, ITDG. (pL6*) 

9 Refers to Pae mnhr in the "Books by post" ITDG catalogae, 1993 &dition 
ITDG; acts as a trade distributor 



14.-Sustainable Developmnt: Eplong the contradictions. Michael Radclift, 1987. 
MOtUWAU, (p17*) 

15.-Agriculture andNatural Resources; A manualfor development workers. Penelope
Amerena, 1990. VSO. ITDG-. (p17*) 

1G.-Choosig Research Methods: Da&ta colecction for development workers. Brian 
Prtt and Peter Loizos, 1992. Oxfaz (plT*) 

17.-Defendirng the future: A suide to sustainable development. John Holmberg with 
Stephen Baas and Lloyd TImberlake, 1991 Earthcan- (p18*) 

18.-Economic Analyois of the Environmental Impacts of Development Projects. John 
A. 	Dixon end others, 1988. Earthucan. (p1*) 

19.-Equity and Iffitoency In Economic Development: Nsays in honour of Benjamin
Higgins. Edited by Donald J. Savoie and Irving Becher, 1993. ITDG (p18*) 

20.-Evaluating Social Developymnt Projecte. Edited by David Maraden and Peter 
Oakley, IM-0. Ofam (P18*) 

2L-For Earths Sake: A report from the comission on developing countries and 
global change. IDRC, 1992. IDRC. (W18*) 

22.-Mfakin haste Slowly Strengthening local environmental management in 
agricultural developmen. Edited by L Savenije and A. Huijaman, 199L KIT Press, 
ITrG. (p19*) 

23.-Managing Sustainable Development. Michael Carley and 2an Christie, 1992-
Eartecan. (p19*) 

24.-Power from the Peoplo: Innovation, ueer, Participation and forest energy 
development, Matthew S. Gamaer. 1988. ITDG. (p20*) 

25.-Questioning Practice:HCOe and evaluation. Doug Porter and Kevin Clark, 1985. 
NZCTD. (p20*) 

28.-Rural Project a emt: A handbook for practitioners. Vincent Austin, 1984. 

Bateford. (p20*) 

27.-Sustainable Industrial Development. Marilyn Car, 1988. ITDO. (p21*) 

28.-Values for the Environment: A guide to economic appraisal- J.T. Winpenny. 1991. 
HIMSO. (p22*) 

29.-The Appropriate Technology Sourcebook: Third edition. Ken Darrow and Mike 
Sezenian, 1992. VIA, ITG'. (p22*) 

30.-Cutting Edge Technologies and Microcomputer Applications for Developing 
Countries. BOSTID. ITD (p22*) 

* 	 sfors to p~n ==ber in the "Books by post" ITDG catalog=, 1993 Xditon 
ITC acto as a trade dintributor 



" . - I- I -UI I lt.f'Krr UCI'Jt-4L. =r-UL U ±~iW, UI:,l4U I, 

3L-The Kanaemnt of Tecnological Chanse: An anmotated bibliojgaphy. Donzacadh 
Hurley with an Urtroduction by Matthew S. Gamser, 1987. ITDG. (p23*) 

32.-Scienoe and Tecbnolouio Lessons for developent policy. Edited by Robert E. 
Evenwon and Gustav Ranis, IB90. G. (p24*) 

33-Small and Medium Raterprise: tecnology policiee and options. Edited by AS. 
Rhafl with a foreword by Sergio C. Trindade, 192. ITDG. (034) 

34.-Roads are not Enough: New perspectivea on rural transport plarming In 
developing comtris, 1993. rrDG. (p44*) 

35.-Rainwater Harvestiri the collection of rainfall and runoff In rural areas. 
Arnold Pacey and Adrian Cullie, 1986. ITDG. (p47*) 

* Refers to pes mber in the "Books by post" r= catalogue, 1993 Edition 
ITDG acts an a trade distribator 



REFERENCES FOR MQP STUDENTS
 

due to the gold mining in the Madeira

1. 	Mercury pollution 
 USA, 	1990
River Basin, Brasil. Ambio Vol. 19 01. 


Thomas A. Clarkson. Trace element in human
 
2. 	 "Mercury". 


Volume 1. Academic Press, 1987.
and animal nutrition. 


Kay Berner, H. Berner.
 
3. 	 The global Water Cycle. E. 


Prentice Hall, Inc. New Jersey, USA, 1987.
 

control. W. Viessman, M.
 
4. 	 Water Supply and pollution 


Harper-Row Publishers. N. Y. USA.
 
Hammer. IV Edition. 

1985.
 

Accio Moura da Silva. Brasil, 1986.
 
5. 	 Mercury pollution. 


of Water and
for 	the Examination
6. 	 Standard Methods 

Wastewater. AWWA, 15th edition, USA 1985.
 

Instituto de

7. 	 Impacto hidrol6gico por abandono de minas. 


Geologia y minas de ESpafta. Madrid, 1986.
 

paises en vias de deearrollo por
8. 	 Impactos del mercurio en 

n del oro en la pequefia mineria. Thomas


amalgamaci 6


Alemania Federal. 1990.
Hentschel, Michael Prieeter. 


su impacto en el medio ambiente de
 
9. La mineria del oro y 


zonas mineras de Zaruma, Portovelo y Ponce Enriquez.
 
no. 	 1.
las 

Torres A. Tecnol6gica, Vol. 9,
Francisco 

Guayaquil, 1991.
 

OBSERVATIONS:
 

S. 	 Read them very
the references 1, 5 and
Please find out 
 8 from
It would be very important to etudy chapter
carefully. 

reference 4. Review the analytical techniques related with
 

very 	well shown in the Standard Methods

the project that are 


Some 	other papers to be reviewed in the next
(reference 6). 

months will be eent later.
 

LABORATORY REQUIREMENTS FOR MQP STUDENTS:
 

Mercury h dride (flask of 125 g.)
 
Silver nitrate (125 g.)
 

Water sampling kit.
 
Flow meter kit ( see Cole-Parmer catalog 1993, page 406)
 

Soil sampling kit.
 

TOTPL o.05 



I.N.T.E.R.O.F.F.I.....M... E.N.O.R.A.N.D.U.N.
 

TO: VPI faculty invited to co-teach Ecuador II-PQP
 
FR: James Rollings, PQP coordinator
 
RE: Exact scheduling of specific classes for Ecuador II-PQP
 

You are cordially invited to participate in co-teaching this second PQP
 
for the Ecuador Project Center. I have arranged to have "credit" (1/2 course
 
equivalent for the classroom component and additional "credit" for project
 
advising activities) assigned to your WPI instructional activities. In most
 
cases, you are assigned only one or two contact periods (see attached course
 
description). I realize that you are all busy with other teaching and/or
 
research assignments and thus I am attempting to minimize your time while
 
maximizing the students' learning.
 

I have studied the 16 students pre-registration schedules and have found
 
(not surprisingly) that there are only a few times that minimum-conflicts in
 
students' schedules exist. Generally, late P.H. (3:30 - 5:00) H, (2:30 - 4:30)
 
W, Th, and F and early AM (8 - 11) V are "free" or have only one or two
 
conflicts with the students' pre-registration schedules. I am requesting that
 
you provide me with exact dates for your specific in-class involvements. For
 
the three WPI faculty directly involved in project proposal advising of the four
 
student teams, individual group meeting will be arranged separately.
 

There are 15 biweekly class meetings in the course design. Given that
 
there are five "free" slots through each week, and that these 5-"free" times are
 
to be divided between two (2) meetings each week, there is an "overlap" period
 
(on V P.M.) that could be used to scheduled for either the early-week or
 
late-week classroom meeting to be presented that week. I will refer to class
 
meetings by specific number (1-15). Odd numbered meetings can occur on W, Th,
 
or F P.M.s at the times listed in the paragraph above. Even numbered meetings
 
can occur on H P.H., V A.H., or V P.H.. [Given the dual listing of V P.H.,
 
their might be a problem, but lets deal with that later ... if it happens.)
 
What follows is the class schedule (by meeting number) together with the
 
proximate dates and listed faculty for these specific meetings. Could you
 
select the optimal specific times that you can meet with this class and return
 
your response to me by E-mail at your earliest so that scheduling can be
 
completed? Thank you in advance for your assistance in this venture.
 

Attached to this request is the course structure and objectives that
 
will be handed to the students on the first meeting day for your information.
 
There may be changes, additions, etc. of your listed topics. If you wish for me
 
to modify your topic title, assigned readings, or have other specific requests
 
that I should add to this list, PLEASE send me these changes as soon as possible
 
so that I can include them in this handout.
 

NOTE: The times for meetings will effect the locations of the meetings!! 

must know the meeting times in order to secure classroom space!!
 

I 



Course Faculty. The following WPI faculty will formally present this course:
 

(numbers in parenthesis (#), refer to the designated course meeting number(s)...
 
see course structure below).
 

The other scheduled IQP or MQP team meetings are listed next to the WPI faculty

involved.
 

Professor S. V-G will schedule her meeting with the IQP teams and Professors
 
Hart, Rollings and Salazar will set the times for the MQP team meetings.
 

Professor (class meeting number)
 

Professor B. Addison (5,6, 7)
 
Professor P. Dunn (4,7)

Professor C. Ferreira-Pinto (12)
 
Professor J. Groccia (13)

Professor F. Hart (8, 11, 15) + weekly meetings with MQP

Professor M. Radzicki (4,5)
 
Professor K. Rissmiller (2, 14)

Professor J. Rollings (1,2, 3, 5, 8, 11, 


Professor S. Vernon-Gerstenfeld (1,8, 11, 


Professor G. Salazar (1,8, 11, 15) 
Professor L. Schachterle 
Professor E. Velazco 

(2) 
(1) 

Class Meeting Number Approximate Date(s) 


1 August 27, 1993 

2 Aug. 30 - Sept. 1 

3 Sept. 1 - 3 

4 Sept. 8 (Labor Day week) 

5 Sept. 9 
6 Sept. 13 
7 Sept. 15 
8 Sept. 20 
9 Environmental Workshop 

10 Environmental Workshop 

11 Sept. 30 - Oct. 1 

12 Oct. 4 

13 Oct. 6 

14 Oct. 11 

15 Oct. 13 


- 6 

- 8 

- 13 

- 15 


14, 15) + weekly meetings with MOP
 
+ weekly meetings with MQP
 

15) + weekly meetings with IQPs
 

10 

15 

17 

22(A ) 


Faculty Listed
 

JER, GFS, EV, VG
 
LES, KJR, JER
 
JER
 
PPD, MJR, Pilar?
 
JER, WABA, MJR,"
 
WABA
 
PPD, WABA, Pilar
 
JER, GFS, VG, FH
 

...GFS....
 

...GFS ....
 
JER, GFS, VG, FH
 
CF-P
 
JEG
 
JER, KJR
 
JER, GFS, VG, FH
 



SECTION TVO: PREPARATORY COURSE FOR ECUADOR II PROJECTS
 

James Rollings (course organizer) Term A, 1993
 
831-5664 Meeting Time?
 
Goddard Hall 216 Meeting Place?
 

This team-taught course is designed to prepare students to carry out projects in
 
the WPI Project Center at the Escuela Superior Politecnica del Litoral in
 
Guayaquil, Ecuador. Being the second set of project teams at the site, you are
 
collectively known as Ecuador II; teams number 1-4. Your team assignments are:
 

IQP/MQP team members: (declared majors)
 

Ecuador II: Team (1)on Pollution generated by productive activities
 
Antoinette Burns, CE/EV
 
Spirit Joseph, CH/BB
 
Obadiah Plante, CH
 

and Rudy Soriano, HGE
 

Ecuador II: Team 	(2)on Pollution generated by urban activities
 
Allan Concepcion, MEB
 
Francisco Pereyo, ME
 

and Navin Rajashekar, CH
 
[an ESPOL student may be added to this project]
 

Ecuador II: Team 	(3)on Resource management for sustainable development
 
Todd DiNoia, CH
 
Laura Guillette, ED
 
Eduardo Hendez, CE
 

and Vail Mosier, 	CM
 

Ecuador II: 	Team (4)on Study effects of mining activities of gold and
 
related materials over land and vater and the toxic
 
consequences to agriculture and aquaculture products
 

Jenn Croft, CE environmental engineering
 
Kirstin DiPietro, CE environmental engineering
 
Ryan Johnson, CE environmental engineering
 
Jamey Pedro, CE environmental engineering
 
Kevin Worden, CE environmental engineering
 

The course is designed to:
 

a. train students in certain research and organizational skills necessary to
 
carry out a successful project on-site in Ecuador,
 

b. heighten student sensitivity to matters of cultural diversity and be better
 
prepared to work as team members,
 

c. present background knowledge about political, social, ecological and
 
economic factors in developing nations generally and particularly in Latin
 
America and specifically in Ecuador,
 



d. introduce students to the fundamental features of Ecuadorian history and
 
culture as they influence project development and daily operation of teams on
 
site,
 

e. introduce students to environmental and entrepreneurial education, public
 
policies, and research in Ecuador and particularly as ESPOL views its national
 
mission(s).
 

NOTE !!! Your PRIMARY ASSIGINENT is to complete your project proposals. This
 
will occur in two steps:
 

(1) a preliminary proposal will be initially presented to the course faculty
 
on Sept 20 (or 22), 1993 and again to the WPI/ESPOL task forces during the week
 
of Sept. 22-29, 1993. These groups will reassign and/or rescope your projects
 
based on the needs of the UDLP linkage. Your project teams will necessarily be
 
divided during this week as we have separated each group to maximize your
 
individual and team's learning. The task forces may refine, refocus or
 
re-define specific activities for your projects. With this information/input,
 
your teams will again present your (potentially) modified proposals to the VPI
 
course faculty on Sept. 30 (or Oct. 1), 1993.
 

(2) a final proposal is due to Profs. Rollings and Vernon-Gerstenfeld and to
 
your ESPOL assigned liaisons on October 14, 1993.
 

Final proposals are to contain a completed literature survey and clearly defined
 
specific objectives including listed activities for your seven working weeks in
 
Ecuador.
 

NOTE !!! Individual instructors may assign specific tacks as they see
 
appropriate to your academic developments.
 

Course Textbook: North, South, and the Environmental Crisis, R. R. White,
 
University of Toronto Press, Toronto (1993). The book provides a good summary
 
of topics related to several areas of interest to each of the four Ecuador II
 
projects. The book's References provide an excellent resume to more advanced
 
readings in specific topics of interest to each project's development. (text is
 
referred to in this overview as RRV)
 

Course Reference Materials: Each team will be provided a notebook computer with
 
Windows and Word Perfect installed on Oct. 1, 1993. Each group is provided a
 
detailed Procedures Hanual (of approximately 250 pages) that contains
 
significant background information on structuring projects. The manual will
 
contain additional information on Ecuadorian history, culture, geography and GOE
 
international relations with the United States. You will be referring to these
 
materials throughout the course of this PQP and your on-site project execution.
 
In addition, Agenda 21 (the primary document from the "Rio-Conference"; i.e. the
 
United Nations Conference on Environment and Development ... or UNCED) is
 
contained on your computers and will be useful as an acceptable framework for
 
general assessment and specific potential impact analyses. (Agenda 21 is
 
referred to in this overview as A21). Student or faculty groups requiring
 
specific chapters of the report can E-mail request for Agenda 21 chapters to
 
(jerollings@jake.wpi.edu). A copy of the Agenda 21 table of contents is
 
attached to the bottom of this course overview.
 

mailto:jerollings@jake.wpi.edu


Your projects are being built from the initial research of WPI's
 
"bootstrap" (Ecuador I) projects. Copies of these two reports are available
 
from Hs. Betty Jolie for check-out in the Project Center. Several other general
 
or specific resources are available in the Gordan Library, Global Resources
 
section.
 

Course Faculty. The following WPI faculty will formally present this course:
 
(at the designated course meeting number(s) and other scheduled IQP or MQP team
 
meetings).
 
Professor S. Vernon-Gerstenfeld will schedule her meeting with the IOP teams and
 
Professors Hart, Rollings and Salazar will set the times for the HOP team
 
meetings.
 

Professor (class meeting number)
 

Professor B. Addison (5,6, 7)
 
Professor P. Dunn (4,7)

Professor C. Ferreira-Pinto (12)
 
Professor J. Groccia (13)

Professor F. Hart (8,11, 15) + weekly meetings with MQP
 
Professor M. Radzicki (4,5)
 
Professor K. Rissmiller (2,14)

Professor J. Rollings (1,2, 3, 5, 8, 11, 14, 15) + weekly meetings with MQP

Professor G. Salazar (1,8, 11, 15) + weekly meetings with HQP
 
Professor L. Schachterle (2)
 
Professor E. Velazco (1)
 
Professor S. Vernon-Gerstenfeld (1,8, 11, 15) + weekly meetings with IQPs
 

You shall meet with collections of WPI and ESPOL faculty during the week of
 
September 22-29, 1993 in lieu of normally scheduled periods 9-10 of the course.
 
Professor G. Salazar will provide a separate schedule of these activities.
 



Course Schedule. The following schedule anticipates 15 biweekly meetings of 2
 
hours each (see attached schedule). The lecturers listed for the various
 
sections of the syllabus are suggested names of faculty who might be asked to
 
handle a particular section. Similarly, reading assignments listed below are
 
only to suggest an idea of the material to be covered. In addition to classroom
 
lectures, students are expected to meet for one hour per week with the WPI
 
technical adviser assigned to their IQP or MQP team (see team assignments) and
 
are expected to prepare summaries/overviews of assigned readings where
 
indicated.
 

HEETING #: (for Date... see attached schedule) TOPIC: (reading assignments)
 

1. Introduction to Ecuador II Projects on Environment and Entrepreneurship.
 
The mission of the Agency for International Development UDLP with WPI's
 

sister institution The Escuela Superior Politecnica del Litoral of Guayaquil,
 
Ecuador. (J. Rollings)
 

Environmental Issues in Ecuador (G. Salazar and F. Hart)
 
Ecuador I: "bootstrap"-team discussion
 

Entrepreneurial Issues in Ecuador (E. Velazco)
 
Ecuador I: "bootstrap"-team discussion
 

The Agency for International Development Cooperative Agreement between
 
Worcester Polytechnic Institute and Escuela Superior Politecnica del Litoral
 
(J.E. Rollings)
 

2. Developing a Project Proposal (L. Schachterle, K. Rissmiller, J. Rollings)
 

Defining Characteristics of Award Winning IQPs (L. Schachterle)
 
Assignment: (Read selected IQPs and RRV chapters 3,4 and 5.)
 

How to Analyze and Define a Research Problem (K. Rissmiller and J.E.
 
Rollings)
 

3. The Geography and Topography of Ecuador (J. Rollings) and an introduction
 
to environment and development topics
 

(Reading assignment: A21 Chapters 1,2,5 and 8 and RRV Chapter 1.)
 

Team #1: will summarize A21 chapter 1 & 2
 
Team #2: will summarize A21 chapter 8
 
Team #3: will summarize A21 chapter 5
 
Team #4: will summarize RRV chapter 1
 

NOTE !!!Student teams will formally present the material assigned to them in
 
this period. Other student teams will grade the performance of the presenting
 
team. The object here is for teams to teach teams important information related
 
to their projects.
 

4. What is Modernization, Und'rdevelopment and the Environmental Crisis
 

Colonialism, Nationalism, and Economic Imperialism (P. Dunn)
 
Reading Assign: (The Challenge to the South: The Report of the South
 
Commission (1991).)
 



World Economic Systems (M. Radzicki)
 

Reading Assignment: RRV Chapter 2 ... all teams are to prepare questions
 
to be asked the two faculty members leading this period.
 

5. Carrying out Research in Ecuador
 

Government and Public/Private Agencies in Ecuador (guest lecturer)
 

Ecuador Today--People, Culture, Politics (J. Rollings and B. Addison)
 
Reading Assign: (A. Eichler, Ecuador: A Land, a People, a Culture
 
(1982).) 

Reading Assignments: Team #1: 
Team #2: 
Team #3: 
Team #4: 

RRV chapter 7, A21 chapters 4 & 30 
RRV chapter 9, A21 chapters 7, 28 & 29 
RRV chapter 6, A21 chapters 11-12 & 18 
RRV chapter 8, A21 chapters 10, 13, 34 

Each team will prepare a 15-20 min. presentation of material, from their
 
readings that relate to central components of their projects.
 

6. The History of Ecuador (B. Addison)
 

Pre-Columbian Ecuador (PBS Film)
 
Reading Assign: (A. Crosby, The Columbian Exchange (1972).)
 

The Spanish Empire and the Struggle for Liberation (B. Addison)
 

7. Twentieth-Century Ecuador (film, guest lecturer ??, B. Addison and P. Dunn)
 

Current Politics
 
Reading Assign: (G. I. Blanksten, Ecuador: Constitution and Caudillos
 

(1964).)
 
Urbanization and Law ... Bananas and Economics
 

Reading Assign: (F. Swell, Turnaround: The Political Economy of
 
Development and Liberalization in Ecuador (1989).)
 

Rainforests and Environmental Issues
 

Assign: Read the two bootstrap (Ecuador I) project reports
 
Teams #1 and #2 will summarize Ecuador I project on
 

Entrepreneurship, and RRV chapter 10
 
Teams #3 and #4 will summarize Ecuador I project on
 

Environmental Issues and IRV chapter 11
 

8. Presentations of Initial Findings by Project Teams (J. Rollings, G. Salazar,
 
S. V-G)
 

Team #1: Pollution and productive activities
 
Team #2: Pollution and urban activities
 
Team #3: Sustainable development
 
Team #4: Mining activities
 

Discussion and Critique. Each team has a 20 min. presentation with 10
 

tA' 



minute Q&A (question and answer) period following.
 

NOTE!! Following this meeting, the ESPOL faculty will arrive to work on specific
 
task force assignments. This activity is being set by Professor G. Salazar.
 
Your responsibilities will (for the next 7-days) be to assist these people and
 
the WPI faculty in project developments. (see your assigned task forces). The
 
next two biweekly meetings (#9. #10.) will occur in parts with your task forces.
 
You 	will work approximately 15-20 hours this week on this activity.
 

11. Formal debriefing with all groups following the ESPOL workshop. (J.
 
Rollings, F. Hart, G. Salazar, S. V-G)
 

Group sharing of collective experiences and restructuring of Ecuador II team
 

projects
 

12. 	Ecuadorian Literature and Culture
 

The "Indianist" movement, the "novela de fundacin," and the
 
literature of social protest (C. Ferreira-Pinto)
 

Popular Culture (film, guest lecturer)
 

Class, Race, Gender
 
Assign: H. Hower, The Andean Past: Land, Societies, & Conflict
 

Customs in Ecuador--Religious and Secular
 
Spanish for Visitors to Ecuador (C. Ferreira-Pinto)
 

13. 	Cultural Awareness and the Psychology of Difference (J. Groccia)
 
Turn in your team's final written proposal for the Ecuador II projects.
 

14. 	Conflict Resolution in the Global Village (J. Rollings and K. Rissmiller)
 

15. 	Final preparations for Ecuador II teamwork. (J. Rollings, G. Salazar, F.
 
Hart, and S. V-G)
 

Team #1: one half-hour oral presentation of project proposal
 
Team #2: one half-hour oral presentation of project proposal
 
Team #3: one half-hour oral presentation of project proposal
 
Team #4: one half-hour oral presentation of project proposal
 



IQP/HQP team members: (declared majors)
 

Ecuador II: Team (1) on Pollution Generated by productive activities
 
Antoinette Burns, CE/EV
 
Spirit Joseph, CH/BB
 
Obadiah Plante, CH
 

and Rudy Soriano, HGE
 

Ecuador II: Team (2) on Pollution generated by urban activities
 
Allan Concepcion, MEB
 
Francisco Pereyo, HE
 

and Navin Rajashekar, CH
 
[an ESPOL student may be added to this project]
 

Ecuador II: Team (3) on Resource management for sustainable development
 
Todd DiNoia, CM
 
Laura Guillette, ED
 
Eduardo Mendez, CE
 

and Vail Mosier, CM
 

Ecuador II: Team (4) on Study effects of mining activities of gold and
 
related materials over land and water and the toxic consequences to
 
agriculture and agriculture products
 

Jenn Croft, CE environmental engineering
 
Kirstin DiPietro, CE environmental engineering 
Ryan Johnson, CE environmental engineering
 
Jamey Pedro, CE environmental engineering
 
Kevin Worden, CE environmental engineering
 

OBJECTIVE #2: VPI Project Center Establishment in Ecuador
 

All plans for the B-term 1993 project center are progressing as
 
anticipated. The actions listed in the First Quarter FY 1993 for this Objective
 
have resulted in recruiting eleven IQP students for three projects in the areas
 
of environmental studies and new business developments and in recruiting 5 HQP
 
students for 1 technical project in the environmental science and engineering
 
area. Two memos were sent to ESPOL in early April, 1993 requesting their direct
 
input. ESPOL has responded by sending three FAXs back to us; one each from A.
 
Barriga and J. Layana of ESPOL and one from Fundacion Natura, Guayaquil.
 

The general and specific areas of interest to ESPOL and by agreement
 
with WPI faculty (as determined via the past quarter's activities) were listed
 
and sent to all members of the WPI planning team together with the list of WPI
 
students who will attend the Ecuador project center First Quarter FY 1994 and
 
requesting input. Input from one third of the WPI faculty planning team members
 
were taken in to account in selecting the projects for the next team of WPI
 
students (Ecuador II). With this input, we are now in a position to approach
 
ESPOL with more complete project ideas. In all cases, selected projects must
 
conform to WPI's academic standards and serve the additional purpose of meeting
 
AID/WPI/ESPOL/UDLP Objective #3: Faculty Development.
 

One convenient way to view all the project areas (at either IQP, MQP or
 
graduate research levels) is by a matrix composed of:
 



industrial sectors ....
 

A. industrial mining and oil production
 
B. industrial water resource uses
 
C. industrial aquaculture and/or agriculture
 
D. industrial inorganic materials manufacturing
 
E. eco-tourism
 

and F. urban housing and urban industries
 

coupled with; development sectors ....
 

1. business (impacts on) developments
 
2. national/local/regional [planning] (impacts on) developments
 
3. environmental [pollution prevention] (impacts on) developments
 
4. disaster [prevention] (impacts on) developments
 

and 5. technological (impacts on) developments
 

All of these (or at least many of these) topics must be integrated within the
 
IQP (or MQP) for any particular project and are not listed here to be thought of
 
as separated topics, but only as a way of viewing a specific project. All
 
projects will, by there nature, cross several lines of this matrix; as all
 
topics involve all lines of research. Hy reasons for structuring these topics
 
in this linear fashion is only to retain a degree of order for planning
 
purposes. My selection on matrix element linkages is almost arbitrary. I'm
 
basing my structure on discussions with other WPI faculty and on the input from
 
ESPOL as I see these projects develop. I welcome your suggestions on
 
restructuring the topics. Nevertheless, let me offer the following:
 

Following this matrix structure, the selected IQP/MQP projects for
 
Ecuador II are listed together with a suggested set of WPI PQP advisors and
 
project liaisons. The Civil Engineering Department will examine this matrix
 
structure and their departmental needs/academic degree requirements in relation
 
to this UDLP and their faculties' research foci.
 

Pollution generated by productive activities
 

This project was mentioned by both bootstrap teams in their reports (see
 
First Quarter FY 1993 report) and could involve assessing specific government
 
policies in both regulatory and enforcement areas and examine industrial
 
practices as well as environmental impact.
 

Amongst the coastal productive activities are shrimp (and other fish or
 
marine organisms) aquaculture, mining (gold) developments, petroleum, timber,
 
limestone, food processing (and other agricultural activities), textiles and
 
pharmaceuticals. This project might be structured in two parts involving a
 
general survey of all industries followed by a case study of a specific industry
 
(e.g. the aquaculture industry). A component of this particular case study
 
might focus on sustainable development of salt estuaries.
 

If the selected case study deals with either mining or aquaculture,
 
excessive use of chemical nutrients in mining operations or shrimp farms should
 
be examined in terms of their effects upon land, water and the effected
 

/
 



food-chains. Other productive industries should be examined similarly. This
 
study should involve assessing the shrimp farms or mining operations for
 
chemical usage and their impact on the Guayas River (or other effected river's)

watershed. Local and national government policies in both regulatory and
 
enforcement areas should be explored for the IQP study and the MQP study should
 
concentrate on the technical aspects of chemical usage.
 

Students should examine industrial practices as they relate to
 
environmental impact and be included in this study.
 

I. 	 necessarily crossing the matrix elements A.-3., B.-3., C.-3.,
 
D.-3., F.-3. and
 

II. 	 could involve studies of elements A.-1., B.-1., C.-I., D.-1.,
 
E.-1.; F.-1.; A.-5., B.-5., C.-5., D.-5., E.-5. F.-5.;and
 

III. 	 in some specific case studies, might include elements
 
[A.-2., B.-2., C.-2., D.-2., and F.-2.1 or
 
[A.-4., B.-4., C.-4., D.-4., and F.-4.] or
 
[A.-5., B.-5., C.-5., D.-5., and F.-5.1
 

Suggested IQP/PQP co-advisors: JPI (Salazar, Hart, Rollings,
 
Griffin, Johnson, Radzicki, Rissmiller) and Vernon-Gerstenfeld
 

Suggested Project Liaisons: Foundacion Natura, ESPOL (Ayon,
 

Barriga, Chavez, Pizarro) and Vernon-Gerstenfeld
 

Pollution generated by urban activities
 

This project was mentioned by both bootstrap teams in their reports (see

First Quarter FY 1993 report) and could be designed as case study modeled after
 
that performed by the environmental bootstrap team or involve detailed
 
comparative industry studies either looking at parallel Ecuadorian industries o
 
at U.S. operations verses Ecuadorian equivalents. Local industries include fisl
 
(including shrimp), agricultural processing (including coffee, cocoa, banana,
 
and sugar), many small manufacturing processes and several cottage industries.
 
Any dominate industry would make for good case studies. Industrial management

practices should be part of these cases if chosen and other cases may lead to
 
examining appropriate technologies for these advancing industries. There are
 
several good problems ideas presented in the Agenda 21 document which is on youi
 
laptop computers.
 

This study must involve assessing the city of Guayaquil's water usage and
 
handling of solid wastes. Local and national government policies in both
 
regulatory and enforcement areas should be explored at some level (again see
 
Agenda 	21) and might make for excellent case studies.
 

I. 	 necessarily crossing the matrix elements B.-1., B.-2., B.-3.,
 
F.-1., F.-2., F.-3. ... and
 

II. 	 could involve more in-depth studies of elements B.-5.; F.-5.;
 
if the focus becomes more technology based ... and
 

III. 	 in some specific case studies, might include elements
 
[A.-2., B.-2., C.-2., D.-2., and F.-2.] if a planning emphasis
 
is taken by the team or
 
[A.-5., B.-5., C.-5., D.-5., and F.-5.] if an appropriate
 
technology focus is deemed necessary.
 



[xxx-1.] if an operational management approach is taken.
 

Suggested IQP/PQP advisors: WPI (Hart, Rollings, Griffin,
 
Johnson, Gersenfeld, Fitzpatrick, Radzicki, Rissmiller)
 
and VG
 

Suggested Project Liaisons: ESPOL (Barriga, Armas, Layana) and
 
VG
 

Resource management for sustainable development
 

This 	project was mentioned by both bootstrap teams in their reports
 
(see 	their reports) and could be designed as an extension of the petroleum case
 
study performed by the environmental bootstrap team or involve new areas of
 
exploration such as the future of mining gold or other non-renewable resources.
 
Like 	in the earlier case study, assessing specific government policies in both
 
regulatory and enforcement areas and in examining industrial practices as they
 
relate 	to environmental impact should be integral to this study. For the mining
 
case 	study, land-slide prevention studies should be included. This component
 
would compliment greatly to the work of the MQP team dealing with mining
 
activities. Although this latter subject was not discussed by either bootstrap
 
team, this topic is currently of a national (Ecuadorian) concern and thus is a
 
new IQP sub-topic introduced by the ESPOL administration.
 

If the selected case study deals with the effects of gold and related
 
minerials miyiing activities on land, water, agriculture, etc., the students
 
should look closely at the projects discussed by both bootstrap teams in their
 
reports and could involve examining industrial practices as well as the
 
environmental impact assessing specific regulatory and enforcement government
 
policies. Disaster prevention strategies should be examined.
 

If the selected case studies deal with excessive use of chemical
 
nutrients in shrimp farms and their effects upon land, water and the food-chain
 
the students should look closely at the projects discussed by both bootstrap
 
teams in their reports and could involve examining industrial practices as well
 
as the 	environmental impact assessing specific regulatory and enforcement
 
government policies.
 

Students should examine industrial practices as they relate to
 
environmental impact and be included in this study. In cases where competition
 
exists between existing industries, comparisons should be made to determine the
 
successful verses the unsuccessful (main) business characterists to be used that
 
yield a sustainable management outcome, potentially leading to innovative
 
business practices.
 

I. 	 necessarily crossing the matrix elements A.-1., A.-2., A.-3.,
 
A.-4. (for mining), A.-5., B.-2., B.-3., B.-5., C.-1., C.-2.;
 
C.-3., C.-4.; C.-5., and
 

II. could involve studies of elements B.-4., C.-2., D.-2., D.-3.,
 
E.-1.; E.-2.; E.-3.; F.-2.; F.-3.; F.-5., [actually all of
 
xxx-2., if the emphasis on the project is policy] and
 

III. 	 in some specific case studies, might include detailed analysis
 
in elements [A.-2., B.-2., and C.-2. if the project's emphasis
 
is policy] or [A.-4., B.-4., and C.-4 if the project's emphasis
 



is critical technologies] or [A.-5., B.-5., C.-5., and F.-5.,
 
if the project's emphasis is appropriate technologies].
 

Irrespective of the project's emphasis, environmental impact and
 
business developments must be stressed.
 

Suggested IQP/PQP advisors: WPI (Johnson, Velazco, Gerstenfeld,
 
Rissmiller, Salazar, Hart, Rollings, Griffin, Radzicki, Gottlieb) and
 
Vernon-Gerstenfeld
 

Suggested Project Liaisons: Foundacion Natura, ESPOL (Armas, Layana,

Perez, Barriga, Pizarro or Chavez) and Vernon-Gerstenfeld
 



The following WPI faculty are actively involved in the WPI/ESPOL UDLP
 
development. You or your team members may wish to discuss a component of your

project with some of these faculty from their defined expertise or involvement
 
in the linkage. I've included these people's E-mail addresses so that you are
 
encouraged to compose specific questions to these individuals via electronic
 
media prior to meeting with them. This should minimize time involved for all
 
and maximize your contact with all participants.
 

Faculty 


Guillermo Salazar 

Bland Addison 

Patrick Dunn 

Arthur Gerstenfeld 

John Griffin 

Hossein Hakim 

Elizabeth Jolie 

Robert Kinicki 

Charles Kornik 

David Lucht 

Thomas Probert 

Michael Radzicki 

Kent Rissmiller 

Enio Velazco 

Ronald Cheetham 

Jim O'Shaughnessy 

Fred Hart 

Bob Fitzgerald 

Malcolm FitzPatrick 

Ted Crusberg 

S.Vernon-Gerstenfeld 

James Groccia 

James E. Rollings 

W. M. Clark 

Frank Lutz 

Lance Schachterle 

Roger Gottlieb 

Sharron Johnson 

Leon Graubard 


E-mail 


( salazar@wpi ) 
( addison@wpi ) 
( pdunn@wpi ) 
( ag@wpi ) 
( griffin@wpi ) 
( hakim@wpi ) 
( efjolie ) 
( rek@wpi ) 
( cjkornik ) 
( dalucht@wpi ) 
( probert@wpi ) 
( mjradz@wpi ) 
( kjr@wpi ) 
( evelazco@wpi ) 
( cheetham@wpi ) 
( jco@wpi ) 
( flhart@wpi ) 
( rfitz@wpi ) 
( msf@wpi ) 
( crusberg@wpi ) 
( sgerstenfeld ) 
( jegroccia ) 
( jerollings ) 
( wmclark@wpi ) 
( fclutz ) 
( ischachterle ) 
( gottlieb@wpi ) 
( sharon@wpi ) 
( graubard@wpi ) 

Expertise
 

Civil Eng'g., GIS
 
History
 
History
 
Entrepreneurship
 
Environmental Economics
 
Global resources
 
Everything
 
GIS data management
 
Logistical support
 
Fire & disaster prev'tn
 
Computing & info. mang't
 
Economics & sys. dynamic
 
Law & policy issues
 
TQM, tele-ed & mang't
 
Biology & ecology
 
Environmental eng'g.
 
Environmental eng'g.
 
Civil & Fire Eng'g.
 
Urban planning
 
Environmental science
 
Social science
 
Project assessment tools
 
UDLP Head & Biochem Eng'
 
Biochem & Environ'l Eng'
 
Civil & Environ'l Eng'g.
 
ISD projects
 
Humanities & Environment
 
Management systems
 
Management
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ECUADOR PROJECT CENTER
 

Overview and Procedures Manual
 

A wealth of experience indicates that the accompanying OVERVIEW and
 
PROCEDURES MANUAL provides a framework within which achieving the
 
objectives of the Project Center program can be effectively attained.
 

This document is divided into three major sections:
 

Section One contains general information on hotel and transportation
 
services, working with your liaison, and things to keep in mind throughout
 
the project.
 

Section Two reviews the schedule of due dates for the individual
 
sections of the proposal and final reports (i.e. from August, 1993 to
 
December, 1993) and lists a schedule of meetings. Note You will be given
 
the actual calendar for the term separately. This section also
 
incorporates detailed procedures for all regularly scheduled meetings with
 
advisors and liaisons.
 

Section Three contains specifications for the Proposed Work Plans and
 
Summary Progress Charts that students fill out weekly. This section also
 
is the Procedures Manual for the final report. It specifies the format and
 
content requirements for the final document.
 

In addition, there are several appendices included in this procedures
 
manual. These appendices are grouped into two classes. The first group
 
(Appendices A, B, C, etc.) is a collection of general notes on Ecuador
 
compiled by the U.S. State Department, tourist agencies, and two large
 
appendices taken from the South American Handbook(1990), Prentice Hall
 
Travel, Ben Box, editor and Managing Cultural Differences, Moran. You will
 
be assigned an updated travel guide as part of your book purchases. The
 
second group (Appendices I, II, etc.) are materials specifically concerned
 
with the development of your projects. Appendix I contains samples of the
 
Weekly Proposed Work Plan and Summary Progress Chart and other forms that
 
will be used. Appendix II lists the project teams and the addresses and
 
phone numbers of their primary contacts at ESPOL.
 

All procedures outlined in Section Two and Section Three are
 
mandatory, unless the student, faculty, and organization liaison agree to
 
an alternative mode of operation, which then may supersede those outlined
 
in this memorandum. The only legitimate reason for such a change is that
 
the educational quality of the project will be enhanced as a result.
 

The format guidelines for the FINAL REPORT have been developed with
 
the student in mind. The guidelines are meant to allow the production of a
 
report that meets all appropriate publication standards while eliminating
 
wasteful use of time (a precious commodity in a seven-week term).
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SECTION ONE
 

I. City Lay-out.
 

A Detailed description of Guayaquil is given on page 643 of the
 
South American Handbook(1990); Appendix D.
 

Although Guayaquil has a large population (1.6 million) and is the
 
largest city in Ecuador, it has the feel of a much smaller (Worcester size)
 
city. In part, this is due to the fact that more than half of the
 
population live in poor shanty towns/squatter camps that are located in
 
outlying regions of the city.
 

As in many Latin American societies, Ecuador has great disparities
 
in economic distribution. This, in part, fuels petty crime (i.e. theft due
 
to pickpockets and scams directed at newcomers/tourists). You are a
 
newcomer to the environment and thus must be suspect of people who you
 
don't know. You are directed to head the various warnings that you will
 
read about or will be told to you by your advisor and Ecuadorian
 
colleagues. In general, however, you are considerably safer in Guayaquil
 
than you would be in large cities in the United States. As anywhere, avoid
 
certain regions that are known to poseproblems. You will be given an
 
orientation to Guayaquil by our hosts from ESPOL, and they will describe
 
the city lay-out including specifics on each region of the city.
 

We will be housed in the Uni Hotel near the Parque Bolivar located
 
in the city center a few short blocks from the Rio Guayas.
 

II. Mail, Amyl and Fax.
 

You may have mail directed to you at either the Uni Hotel, ESPOL or
 
Ing. Daniel Tapia's personal mailbox in the post office located one block
 
(across the street) from the Uni Hotel. The main city post office is the
 
best place to send packages.
 

We will have access to E-mail (via Bitnet) at ESPOL and Fax services
 
at both ESPOL and the Uni Hotel.
 

III. Telephones.
 

You will be responsible for all phone charges made. International
 
phone charges to the United States from Ecuador can be very expensive. You
 
will be told stories on this subject later. You are advised to ask your
 
phone company in the U.S. for specific instructions on phoning to and from
 
Ecuador. MCI has a good deal now that my wife and I will be using.
 
Consult the appendices for further information regarding phones.
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IV. Hotel.
 

We will be using the Uni Hotel (see city map on page 645 of the
 
South American Handbook). Like WPI, the Uni Hotel has "two towers". The
 
rooms in our tower are suites where 2 to 3 students will live. These rooms
 
are equipped with kitchen facilities, etc. and will provide you more room
 
than you are normally used to with on-campus housing. Our rooms will all
 
be located near each other and assure your parents that the hotel is very
 
secure.
 

Valuables (passports, etc.) can be left in the hotel safe if need be.
 

It is recommended that you take inventory of the contents of your
 
rooms upon check-in. This is important so that we can insure that you will
 
not be assessed damages for those that already exist. Keep a copy of this
 
list and give another to your advisor and provide one to the hotel
 
management. Keep the room assignments you receive.
 

V. Accommodations.
 

Each apartment is fully equipped with furniture, bed linen and
 
towels. You will be doing much of your own housekeeping. The kitchens are
 
equipped with enough glassware, utensils, silverware, dishes, and pots for
 
survival. You may want to bring along a vegetable peeler and a favorite
 
knife or two. You can readily purchase anything else you need, and you can
 
share items with other groups in other apartments. You will need to check
 
with your roommates and decide who will bring a hairdryer or audio
 
equipment (walkman & speakers, etc.). Share music with each other; you can
 
buy tapes inexpensively. You won't need three of everything in a room.
 

VI. Food.
 

Restaurants in large hotels offer international cuisine. But one
 
must try Ecuadorian cuisine, which is tasty and varied. Each region has
 
its specialties, influenced by three centuries of Spanish presence as well
 
as ancestral customs of indigenous populations. Without trying to cover
 
the entire range of national dishes, it is useful to know that Serranos
 
the inhabitants of the mountain regions, prefer corn and potatoes, while
 
Costeos prefer rice and bananas. Here are some specialties:
 

Arroz con pollo: Fried chicken cut in small pieces and cooked wi
 
rice.
 

Ceviche: Many kinds of sea food (ceviche de mariscos), fish
 
(ceviche de pescado), shrimp (ceviche de camarones),
 
octopus (ceviche de pulpo), and prawns (ceviche de
 
langostinos), cut up in small pieces and marinated in
 
lime. They are served with raw onions, corn and sweet
 
potatoes, not to be missed.
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Churrasco: 	Not to be confused with the steak one finds in the
 
United States or in Europe, Churrasco is a thick piece of
 
fresh meat, eaten with rice, manioc, corn, hearts of palm
 
or some other vegetable.
 
Preferably, it should be eaten grilled.
 

Cuy: Guinea pigs are such finicky rodents that they refuse to eat
 
the grass they have just trod upon. They are vegetarians.
 
Ecuadorians eat them grilled or stewed. Cuy con papas is one
 
of the specialties of the Cuenca region. (It is pronounced
 
kwee; the plural is cuyes, pronounced kwees.)
 

Empanada: Dough patty filled with meat or cheese.
 
Fritada: Fried pork.
 
Humitas: Pieces of chicken or pork wrapped in corn or banana
 

leaves.
 
They are eaten with corn middlings and hot pepper (aji).
 

Llapingachos: Mashed potatoes with peanut oil and cheese.
 
Locro: The national soup. Generally it is made with potatoes,
 

cheese and avocados. One adds a few pieces of meat.
 
Mote Pillo: Corn cooked with eggs, bacon and onions.
 
Sancocho: Stew with green bananas and corn.
 
Tostado: Grilled corn served with ceviche.
 

Drink mineral water. There is only one national brand: Gitig. Do
 
not be surprised if the waiter suggests a gitig and not an agua mineral.
 
It is generally carbonated. ThiL product is safe for drinking and brushing
 
your teeth too.
 

For cooking in your rooms, several large supermarkets are available
 
within walking distance from the hotel. The green vegetable market is also
 
within walking distance, but be sure to wash all food and cook it well
 
before eating (see below and health precautions).
 

GENERAL PROCEDURES FOR FOOD PREPARATION
 

1) WATER
 

In general, all water in Ecuador must be considered unsafe unless it
 
is bottled mineral water. The primary diseases carried by bad water are
 
infectious hepatitis, cholera, diarrheal diseases and dysenteries. Water
 
can 	be purified in three ways:
 

a) 	Boiling water for 20 minutes (The ONLY way to be sure that
 
the hepatitis virus is killed).
 

b) 	Water Purification Tablets (Halozone) (Iodine) will kill
 
most bacteria and parasites, but not the hepatitis virus.
 

c) 	Tincture of Iodine (the stuff you put on soars and cuts)
 
Place 8 drops in each quart of water, and then let stand
 
for twenty minutes.
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Water for washing and bathing need not be boiled except when
 
cleansing or soaking an infected area of the skin.
 

2) Vegetables and Salads
 

A delicious salad of thin-sinned vegetables such as carrots,
 
tomatoes, cucumber and local vegetables can be prepared with perfect safety
 
if the vegetables are thoroughly washed in boiled water and then carefully
 
peeled. Green leafy vegetables such as lettuce, celery, and cabbage should
 
be first washed with soapy water then boiled in water or soaked in a
 
solution of iodine(8 drops per quart of water), chlorine, permanganate,
 
etc.. After soaking, rinse thoroughly with clean water.
 

3) Fruits
 

Fruits should be peeled before eating. If the skin is broken or
 
cracked, it may help to boil the fruit for 3 to 5 minutes before peeling.
 
Soaking may also be used.
 

4) Meat, Fish, and Poultry
 

All beef, pork, fish, chicken, etc. should be cleaned with safe
 
water and cooked well done to prevent the development of worms within your
 
body.
 

VII. Transportation.
 

Currently there are problems with bus routes to the new campus at
 
ESPOL. Taxis are relatively cheap and by pooling together, we might be
 
best off using this means. There are bus routes from downtown to the
 
campus and return for about 10-15 cents U.S. (100-150 sucre) each way.
 
Local city-to-city buses are also available at reasonable rates and we will
 
be using these on several weekends. Ing. Daniel Tapia and I are working on
 
arranging for daily shuttle service that will be more convenient.
 

VIII. Medical Services, Health Precautions.
 

Generally, your stateside medical insurance will allow you to be
 
treated in Ecuador. There is excellent medical care available. Good
 
medical centers exist, like Clinica Kennedy, Alcivar, Pan Americana and
 
others. ESPOL has a medical center at the campus and they are looking into
 
other private physician options.
 

Consult the State Department notes on general health precautions,
 
vaccinations, etc. Malaria and yellow fever vaccinations are needed for
 
the Amazon. The U.S. Public Health Department has current information.
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WPI HEALTH CARE AND LIABILITY GUIDELINES FOR TRAVELING ABROAD
 

I. 	 Check with your health care provider to verify that
 
coverages are available for injuries or sickness out side of
 
the continental United States.
 

NOTE: 	Many plans exclude coverage or provide limited
 
benefits.
 

II. 	If you intend to stay in a country(s) for any protracted
 
length of time, it is likely that your health care provider
 
will not provide benefits after a certain length of time(e.g.,
 
1 or 2 months).
 

III. 	If you are going to stay in a foreign location for any length
 
of time, you should purchase "short term" health and accident
 
coverage in that country or, from the few plans available,
 
through domestic carriers in the U.S.(Check claims handling,
 
coverages and exclusions carefully).
 

IV. 	You should be prepared to pay for all foreign medical bills in
 
full and to submit them to your provider for reimbursement
 
upon return to the United States.
 

V. 	 If you intend to drive in a foreign country, make sure that
 
your bodily injury and property damage coverage complies with
 
the country's requirements and are sufficient to cover your
 
exposure. These coverages should be purchased through the
 
rental car agency or other appropriate source in that country.
 
Medical bills resulting from an auto accident for you(or
 
passengers) may be covered on a limited basis under the auto
 
policy purchased.
 

GENERAL NOTES ON MALARIA, CHOLERA, AND DIARRHEAS
 

1) Malaria
 

All equatorial nations around the world have in common the problem
 
of malaria. What is malaria? This disease is a parasitic infection caused
 
by a single celled organism that lives inside red blood cells. The
 
mosquito is involved in transferring the the parasite from another person
 
to yourself. A classical attack begins with an indefinite feeling of
 
illness, shortly followed by a characteristic shaking chill with a rapidly
 
rising temperature (103 - 105 degrees F). It is usually accompanied by
 
headache, nausea, sometimes joint aches and pains, along with profuse
 
sweating. After an interval free of fever, the cycle of chills and fever
 
tend to occur ever other day or ever third day depending on the species of
 
the organism which has caused the attack. Without treatment, these
 
intermittent attacks, which can last from a week to a month or more, can
 
occur again at irregular intervals for several years. At its extreme,
 
malaria may cause such severe pathology within the body which can lead to
 
the death of the individual.
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The weekly prophylatic medication that one takes, does not prevent
 
you from getting malaria organisms, it only prevents you from producing the
 
above mentioned disease symptoms. As chloroquine represents only a barrier
 
against a proliferation of malaria parasites sufficient to cause these
 
symptoms, it follows that if the barrier is not great enough, symptoms will
 
occur. Malaria is present in this country. There is only minimal risk of
 
malaria in urban areas. Malaria is found only below 1500 meters.
 
Primaquine treatment may be appropriate for those with prolonged or heavy
 
mosquito exposure. Malaria risk in Esmeraldas, Guayas (incl. Guayaquil),
 
Manabi and El Oro; and rural areas of Los Rios, Morona Santiago, Napo,
 
Pastaza, Pichincha, and Zamora Chinchipe. Little or no risk of malaria in
 
Quito vicinity and Galapagos Islands. Chloroquine-resistant malaria is
 
found in All Malarious areas.
 

2) Cholera
 

Cholera is spread by fecal contamination of water and vegetables and
 
is therefore preventable. The disease is characterized by severe fluid
 
loss by so-called "rice water stools." with proper care of water (i.e.,
 
boiling or iodination), and cleaning of fruits and vegetables this disease
 
can easily be prevented. Cholera immunizations can be given (2 shots 4
 
weeks apart, then one every 6 months). This disease is active in this
 
country. Cholera vaccine is of limited usefulness and only about 50%
 
effective. Cholera certificate is valid for 6 months after injection.
 

3) Diarrheas
 

By simple diarrhea, it is understood that few or several loose bowel
 
movements per day are present without other symptoms. This diarrhea is
 
usually dietary in origin, as the bowel is irritated by the introduction of
 
unfamiliar food. All of us have bacteria in the lower intestinal tract.
 
simply going from one environment to another, (i.e. U.S. to Ecuador) will
 
cause a change in normal intestinal flora and minor diarrhea can result.
 
Treatment of simple diarrhea is obtained through cutting down on the food
 
intake and itsing a anti diarrheal medication such as by mouth
 
pectin-paregorictablets, paregoric liquid, or lomotil. The eating of
 
yogurt is also recommended for adapting to the new environment.
 

Diarrhea can also be the result of a worm inside the body.
 
Roundworm infection can be contracted from food (usually fresh vegetables)
 
that has been contaminated by infected excrement. Tapeworm infection can
 
be obtained from eating inadequately cooked meat or fish. The treatment
 
for both roundworms and tapeworms is simple. Special tablets can be
 
obtained from a medical office, though it is essential that your stool be
 
examined first.
 

4) Yellow Fever
 

This disease is active in this country. Vaccination is advised for
 
all travelers over 9 months of age who will travel outside urban areas.
 
Yellow fever in Morona-Santiago, Pastaza, Napo and Zamora Chinchipe
 
provinces.
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IX. Banking.
 

The most straightforward way to handle your money is by purchasing
 
travelers checks before you arrive in Ecuador. If you or your parents are
 
AAA members, you can get the travelers checks without charge. Remember to
 
account for food, laundry, entertainment, and miscellaneous. If you have a
 
credit card (Mastercard or VISA), you can receive a cash advance from any
 
commercial bank. However, you are charged a fee for the service at the
 
time that the advance is given. Most students find that the amount they
 
budgeted is not enough--account for miscalculation because you cannot cash
 
a Massachusetts check in Ecuador. Your parents can wire money to you
 
through Western Union or to a commercial bank in extreme emergencies, or
 
you can use your bank card at ATH machines at the Pacific Bank.
 

The best way to establish a bank account is at the Pacific Bank in
 
Hiami, FL. You can get cash at the Pacific Bank in Guayaquil if you have a
 
major credit card. Generally, however, you should use travelers checks.
 

X. Banks, Change and Money.
 

Banks are open from 9:00 a.m. until 1:00 p.m., from Monday through
 
Friday. If you are changing money, it is better to carry U.S. dollars and
 
travelers checks. Be aware, however, that the Casas de Cambio, which are
 
officially authorized, offer more advantageous exchange rates.
 

Foreign exchange rates vary daily. Money can be changed at hotels
 
and banks, but it is advisable to go to the Casas de Cambio (exchange
 
houses) because they are officially sanctioned. The hours do not
 
necessarily correspond to those of banking establishments. It is better to
 
find out beforehand. At any rate, the U.S. dollar is king. All other
 
foreign currencies have less advantageous exchange rates. The exchange
 
rate in July 1992 was 1550 sucre to one dollar.
 

The national currency is the sucre, named after the national
 
independence hero, Marshall Antonio Jose de Sucre. One should not confuse
 
the $ sign with the U.S. dollar(US$). There exist 5, 10, 20, 50, 100, 500
 
and 1,000 sucre bills. The sucre is divided into 100 centavos. There are
 
20 and 50 centavos coins as well as one sucre coins. Among the locals, dos
 
reales means 20 centavos; un real, 10 centavos; and un medio, 5 centavos.
 

XI. Visas and passports.
 

You will need a current U.S. Passport and Ecuadorian Visa for stays
 
longer than 90 days, but we should not exceed this limit. We will update
 
you on this during the PQP. Make a Xerox copy of the data page of your
 
passport and use this for identification, do not carry your passport with
 
you, carry this copy so that if you loose it or have it stolen, you've lost
 
nothing.
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XII. Communication.
 

Communication between faculty and students at the Ecuador Project
 
Center is usually easy. Two students will be designated as CONTACTS by the
 
faculty. These students will be responsible for getting information to the
 
rest of the students at the Project Center. For example, if the faculty
 
advisor decide to change the time of a scheduled meeting, he or she will
 
tell the Contacts who will have the responsibility of telling all other
 
students.
 

XIII. Dress Code.
 

It is always summer in Ecuador. Temperatures range from the low
 
80's to the high 80's and it is humid. Bring summer cloths only and a
 
light sweater or two for the mountains in case you stay overnight there.
 
Obviously you will need bathing suits. Bring sun block; the tropical sun
 
is dangerous. This is no joke. You will have a great tan after a few
 
short days even if you wear sun block every day.
 

Professional dress is required at all times at the agencies. Follow
 
the local customs.
 

IVX. Meetings.
 

Please note that all Center meetings and weekly faculty meetings at
 
ESPOL are considered mandatory. If another meeting comes up that conflicts
 
with these, make sure that you have prior approval of your faculty.
 

Occasionally, a group will feel some pressure to go beyond the
 
bounds of what reasonably can be accomplished in seven weeks. If such is
 
the case with your team, enlist the help of your advisors early to
 
negotiate a way to contain the project.
 

XV. Required Books and Other Materials.
 

Bring your A-Term books and writing cribs. Also bring your stats
 
manual if you are analyzing statistical data and software, etc. as needed
 
for your project's mission.
 

1. Dictionaries for both English and Spanish.
 

2. The Modern Writer's Handbook by Frank O'Hare. This has grammar
 
and punctuation rules, as well as rules for writing. It also has
 
a sample of how to do a Bibliogranhv.
 

:,f
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XVI. Sightseeing.
 

Ecuador is rich in Hispanic heritage. There are numerous guide
 
books commercially available to help you plan leisure time. Plan to get
 
out of Guayaquil occasionally to see the sights. The South American
 
Handbook has volumes of trips described. Don't leave the country!
 

XVII. Markets.
 

With the exception of Guatemala in Central America, Ecuador is the
 
one Latin-American country to have the most beautiful local and regional
 
markets. One can find there every popular handicraft product. Each city,
 
in fact, has its "Indian market", which takes place on a different day of
 
the week. Ecuador has such handicraft wealth that going to any market is
 
an experience not to be missed. Nonetheless, the most famous is in
 
Otavalo, on Saturday mornings, and the most important, in Ambato, on
 
Mondays, Wednesdays and Fridays.
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SECTION TWO
 

SECTION TWO: PREPARATORY COURSE FOR ECUADOR II PROJECTS
 

James Rollings (course organizer) Term A, 1993
 
831-5664 Meeting Time?
 
Goddard Hall 216 Meeting Place?
 

This team-taught course is designed to prepare students to carry
 
out projects in the WPI Project Center at the Escuela Superior Politecnica
 
del Litoral in Guayaquil, Ecuador. Being the second set of project teams
 
at the site, you are collectively known as Ecuador II; teams number 1-4.
 
Your team assignments are:
 

IQP/MQP team members: (declared majors)
 

Ecuador II: Team (1) on Pollution Generated by productive activities
 
Antoinette Burns, CE/EV
 
Spirit Joseph, CM/BB
 
Obadiah Plante, CH
 

and Rudy Soriano, MGE
 

Ecuador II: Team (2) on Pollution generated by urban activities
 
Allan Concepcion, MEB
 
Francisco Pereyo, ME
 

and Navin Rajashekar, CM
 
[an ESPOL student may be added to this project]
 

Ecuador II: Team (3) on Resource management for sustainable development
 
Todd DiNoia, CH
 
Laura Guillette, ED
 
Eduardo Mendez, CE
 

and Vail Mosier, CM
 

Ecuador II: Team (4) on Study effects of mining activities of gold and
 
related materials over land and water and the toxic
 
consequences to agriculture and agriculture products
 

Jenn Croft, CE environmental engineering
 
Kirstin DiPietro, CE environmental engineering
 
Ryan Johnson, CE environmental engineering
 
Jamey Pedro, CE environmental engineering
 
Kevin Worden, CE environmental engineering
 

The course is designed to:
 

a. train students in certain research and organizational skills
 
necessary to carry out a successful project on-site in Ecuador,
 

b. heighten student sensitivity to matters of cultural diversity and
 
be better prepared to work as team members,
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c. present background knowledge about political, social, ecological
 

and economic factors in developing nations generally and
 
particularly in Latin America and specifically in Ecuador,
 

d. introduce students to the fundamental features of Ecuadorian
 
history and culture as they influence project development and
 
daily operation of teams on site,
 

e. introduce students to environmental and entrepreneurial education,
 
public policies, and research in Ecuador and particularly as ESPOL
 
views its national mission(s).
 

NOTE !!! 	Your PRIMARY ASSIGNMENT is to complete your project proposals.
 
This will occur in two steps:
 

(1) a preliminary proposal will be initially presented to the course
 
faculty on Sept. 20, 1993 and again to the WPI/ESPOL task forces
 
during the week of Sept. 22-29, 1993. These groups will reassign
 
and/or rescope your projects based on the needs of the UDLP
 
linkage. Your project teams will necessarily be divided during
 
this week as we have separated each group to maximize your

individual and team's learning. The task forces may refine,
 
refocus or define specific activities for your projects. With this
 
information/input, your teams will again present your modified
 
proposals to the WPI course faculty on Sept. 30, 1993. These steps
 
are
 

(2) a final proposal is due to Profs. Rollings and V-G and to your
 
ESPOL assigned liaisons on October 14, 1993. Final proposals are
 
to contain a completed literature survey and clearly defined
 
specific objectives including listed activities for your seven
 
working weeks in Ecuador.
 

NOTE !!! 	Individual instructors may assign specific tacks as they see
 
appropriate to your academic developments.
 

Course Textbook: North, South, and the Environmental Crisis, R. R. White,
 
University of Toronto Press, Toronto (1993). The book provides a good
 
summary of topics related to several areas of interest to each of the
 
four Ecuador II projects. The book's References provide an excellent
 
resume to more advanced readings in specific topics of interest to each
 
project's development. (text is referred to in this overview as RRW)
 

Course Reference Materials: Each team is provided a notebook computer with
 
Windows and Word Perfect installed. Each group is provided a
 
detailed Procedures Manual that contains significant background
 
information on structuring projects as well as Ecuadorian history,
 
culture, geography and international relations with the United
 
States. You will be referring to these materials throughout the
 
course of this PQP and your on-site project execution. In
 
addition, Agenda 21 (the primary document from the
 
"Rio-Conference"; i.e. the United Nations Conference on Environment
 
and Development ... or UNCED) is contained on your computers and
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will be useful as an acceptable framework for general assessment
 
and specific potential impact analyses. (Agenda 21 is referred to
 
in this overview as A21). Student or faculty groups requiring

specific chapters of the report can E-mail request for Agenda 21
 
chapters to (jerollings@jake.wpi.edu). A copy of the Agenda 21
 
table of contents is attached to the bottom of this course
 
overview.
 

Your projects are being built from the initial research of WPI's
 
"bootstrap" (Ecuador I) projects. Copies of these two reports are
 
available from Ms. Betty Jolie for check-out in the Project Center.
 
Several other general or specific resources are available in the
 
Gordon Library, Global Resources section.
 

Course Faculty. The following WPI faculty will formally p--sent this
 
course: (at the designated course meeting number(s) and other
 
scheduled IQP or HQP team meetings). Professor S.
 
Vernon-Gerstenfeld will schedule her meeting with the IQP teams and
 
Professors Hart, Rollings and Salazar will set the times for the
 
MQP team meetings.
 

Professor B. Addison (5,6, 7)
 
Professor P. Dunn (4,7)
 
Professor C. Ferreira-Pinto (12)
 
Professor J. Groccia (13)
 
Professor F. Hart (8, 11, 15) + weekly meetings with MQP
 
Professor H. Radzicki (4,5)
 
Professor K. Rissmiller (2,14)

Professor J. Rollings (1,2, 3, 5, 8, 11, 14, 15) + weekly meetings
 

with MQP

Professor G. Salazar (1,8, 11, 15) + weekly meetings with MQP
 
Professor L. Schachterle (2)
 
Professor E. Velazco (1)

Professor S. Vernon-Gerstenfeld (1,8, 11, 15) + weekly meetings with
 

IQPs
 

You shall meet with collections of WPI and ESPOL faculty during the
 
week of September 22-29, 1993 in lieu of normally scheduled periods

9-10 of the course. Professor G. Salazar will provide a separate
 
schedule of these activities.
 

Course Schedule. The following schedule anticipates 15 biweekly meetings

of 2 hours each (see attached schedule). The lecturers listed for
 
the various sections of the syllabus are suggested names of faculty

who might be asked to handle a particular section. Similarly,

reading assignments listed below are only to suggest an idea of the
 
material to be covered. In addition to classroom lectures,
 
students are expected to meet for one hour per week with the WPI
 
technical adviser assigned to their IQP or MQP team (see team
 
assignments) and are expected to prepare summaries/overviews of
 
assigned readings where indicated.
 

mailto:jerollings@jake.wpi.edu
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MEETING #: (Date... see attached schedule) TOPIC: (reading
 
assignments)
 

1. Introduction to Ecuador II Projects on Environment and
 
Entrepreneurship.
 

The mission of the Agency for International Development UDLP with
 
WPI's sister institution The Escuela Superior Politecnica del
 
Litoral of Guayaquil, Ecuador. (J.Rollings)
 

Environmental Issues in Ecuador (G.Salazar and F. Hart)
 

Entrepreneurial Issues in Ecuador (E.Velazco)
 

The Agency for International Development Cooperative Agreement
 
between Worcester Polytechnic Institute and Escuela Superior
 
Politecnica del Litoral (J.E. Rollings)
 

2. Developing a Project Proposal
 

Defining Characteristics of Award Winning IQPs (L.Schachterle)
 
Assignment: (Read selected IQPs and RRW chapters 3,4 and 5.)
 

How to Analyze and Define a Research Problem (K.Rissmiller and J.E.
 
Rollings)
 

3. The Geography and Topography of Ecuador (J.Rollings) and an
 
introduction to environment and development topics
 

(Reading assignment: A21 Chapters 1,2,5 and 8 and RRW Chapter 1.)
 

Team #1: will summarize A21 chapter 1 & 2
 
Team #2: will summarize A21 chapter 8
 
Team #3: will summarize A21 chapter 5
 
Team #4: will summarize RRW chapter 1
 

4. What is Modernization, Underdevelopment and the Environmental Crisis
 

Colonialism, Nationalism, and Economic Imperialism (P.Dunn)
 
Reading Assign: (The Challenge to the South: The Report of the
 
South Commission (1991).)
 

World Economic Systems (M.Radzicki)
 

Reading Assignment: RRW Chapter 2 ... all teams are to prepare
 
questions to be asked the two faculty members leading this
 
period.
 

5. Carrying out Research in Ecuador
 

Government and Public/Private Agencies in Ecuador (guest lecturer)
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Ecuador Today--People, Culture, Politics (J.Rollings and B. Addison)
 
Reading Assign: (A. Eichler, Ecuador: A Land, a People, a Culture
 
(1982).)
 

Reading Assignments: Team #1: RRW chapter 7, A21 chapters 4 & 30
 
Team #2: RRW chapter 9, A21 chapters 7, 28 & 29
 
Team #3: RRW chapter 6, A21 chapters 11-12 & 18
 
Team #4: RRW chapter 8, A21 chapters 10, 13, 34
 

Each team will prepare a 15-20 min. presentation of material, from their
 
readings that relate to central components of their projects.
 

6. The History of Ecuador
 

Pre-Columbian Ecuador (PBS Film)
 
Reading Assign: (A.Crosby, The Columbian Exchange (1972).)
 

The Spanish Empire and the Struggle for Liberation (B.Addison)
 

7. Twentieth-Century Ecuador (film, guest lecturer ??, B. Addison and
 
P. Dunn)
 

Current Politics
 
Reading Assign: (G. I. Blanksten, Ecuador: Constitution and
 

Caudillos (1964).)
 
Urbanization and Law ... Bananas and Economics
 

Reading Assign: (F.Swell, Turnaround: The Political Economy of
 
Development and Liberalization in Ecuador (1989).)
 

Rainforests and Environmental Issues
 

Assign: Read the two bootstrap (Ecuador I) project reports
 
Teams #1 and #2 will summarize Ecuador I project on
 

Entrepreneurship, and RRW chapter 10
 
Teams #3 and #4 will summarize Ecuador I project on
 

Environmental Issues and RRW chapter 11
 

8. Presentations of Initial Findings by Project Teams (J.Rollings, G.
 
Salazar, S. Vernon-Gerstenfeld)
 

Team #1: Pollution and productive activities
 
Team #2: Pollution and urban activities
 
Team #3: Sustainable development
 
Team #4: Mining activities
 

Discussion and Critique. Each team has a 20 min. presentation with 10
 
minute Q&A (question and answer) period following.
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NOTE!! 	Following this meeting, the ESPOL faculty will arrive to work on
 
specific task force assignments. This activity is being set by
 
Professor G. Salazar. Your responsibilities will (for the next
 
7-days) be to assist these people and the WPI faculty in project
 
developments. (see your assigned task forces). The next two
 
biweekly meetings (#9. #10.) will occur in parts with your task
 
forces. You will work approximately 15-20 hours this week on this
 
activity.
 

11. 	Formal debriefing with all groups following the ESPOL workshop. (J.
 
Rollings, F. Hart, G. Salazar, S. Vernon-Gerstenfeld)
 

Group sharing of collective experiences and restructuring of Ecuador II
 

team projects
 

12. 	Ecuadorian Literature and Culture
 

The 	"Indianist" movement, the "novela de fundacin," and the
 
literature of social protest (C. Ferreira-Pinto)
 

Popular Culture (film, guest lecturer)
 

Class, 	Race, Gender
 
Assign: M. Mower, The Andean Past: Land, Societies, & Conflict
 

Customs in Ecuador--Religious and Secular
 
Spanish for Visitors to Ecuador (C. Ferreira-Pinto)
 

13. 	Cultural Awareness and the Psychology of Difference (J. Groccia)
 
Turn in your team's final written proposal for the Ecuador II projects.
 

14. 	Conflict Resolution in the Global Village (J. Rollings and K.
 
Rissmiller)
 

15. Final 	preparations for Ecuador II teamwork. (J. Rollings, G. Salazar,
 
F. Hart, 	and S. V-G)
 

Team #1: one half-hour oral presentation of project proposal
 
Team #2: one half-hour oral presentation of project proposal
 
Team #3: one half-hour oral presentation of project proposal
 
Team #4: one half-hour oral presentation of project proposal
 

IQP/MQP team members: (declared majors)
 

Ecuador II: Team (1) on Pollution Generated by productive activities
 
Antoinette Burns, CE/EV
 
Spirit joseph, CH/BB
 
Obadiah Plante, CH
 

and Rudy 	Soriano, HGE
 

Ecuador II: Team (2) on Pollution generated by urban activities
 
Allan Concepcion, HEB
 
Francisco Pereyo, HE
 

and Navin Rajashekar, CM
 
[an ESPOL student may be added to this project]
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Ecuador II: Team (3) on Resource management for sustainable development
 
Todd DiNoia, CH
 
Laura Guillette, ED
 
Eduardo Mendez, CE
 

and Vail Mosier, CM
 

Ecuador II: Team (4) on Study effects of mining activities of gold and
 
related materials over land and water and the toxic
 
consequences to agriculture and agriculture products
 

Jenn Croft, CE environmental engineering
 
Kirstin DiPietro, CE environmental engineering
 
Ryan Johnson, CE environmental engineering
 
Jamey Pedro, CE environmental engineering
 
Kevin Worden, CE environmental engineering
 

OBJECTIVE #2: WPI Project Center Establishment in Ecuador
 

All plans for the B-term 1993 project center are progressing as
 
anticipated. The actions listed in the First Quarter FY 1993 for this
 
Objective have resulted in recruiting eleven IQP students for three
 
projects in the areas of environmental studies and new business
 
developments and in recruiting 5 MQP students for 1 technical project

in the environmental science and engineering area. Two memos were sent
 
to ESPOL in early April, 1993 requesting their direct input. ESPOL has
 
responded by sending three FAXs back to us; one each from A. Barriga
 
and J. Layana of ESPOL and one from Fundacion Natura, Guayaquil.
 

The general and specific areas of interest to ESPOL and by agreement
 
with WPI faculty (as determined via the past quarter's activities) were
 
listed and sent to all members of the WPI planning team together with
 
the list of WPI students who will attend the Ecuador project center
 
First Quarter FY 1994 and requesting input. Input from one third of
 
the WPI faculty planning team members were taken in to account in
 
selecting the projects for the next team of WPI students (Ecuador II).
 
With this input, we are now in a position to approach ESPOL with more
 
complete project ideas. In all cases, selected projects must conform
 
to WPI's academic standards and serve the additional purpose of meeting

AID/WPI/ESPOL/UDLP Objective #3: Faculty Development.
 

One convenient way to view all the project areas (at either IQP, MQP or
 
graduate research levels) is by a matrix composed of: industrial
 
sectors ....
 

A. industrial mining and oil production
 
B. iadustrial water resource uses
 
C. industrial aquaculture and/or agriculture
 
D. industrial inorganic materials manufacturing
 
E. eco-tourism
 

and F. urban housing and urban industries
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coupled with; development sectors ....
 

1. business (impacts on) developments
 
2. national/local/regional [planning] (impacts on) developments
 
3. environmental [pollution prevention] (impacts on)
 

developments
 
4. disaster [prevention] (impacts on) developments
 

and 5. technological (impacts on) developments
 

All of these (or at least many of these) topics must be integrated within
 
the IQP (or MQP) for any particular project and are not listed here to
 
be thought of as separated topics, but only as a way of viewing a
 
specific project. All projects will, by there nature, cross several
 
lines of this matrix; as all topics involve all lines of research. My
 
reasons for structuring these topics in this linear fashion is only to
 
retain a degree of order for planning purposes. My selection on matrix
 
element linkages is almost arbitrary. I'm basing my structure on
 
discussions with other WPI faculty and on the input from ESPOL as I see
 
these projects develop. I welcome your suggestions on restructuring
 
the topics. Nevertheless, let me offer the following:
 

Following this matrix structure, the selected IQP/MQP projects for Ecuador
 
II are listed together with a suggested set of WPI POP advisors and
 
project liaisons. The Civil Engineering Department will examine this
 
matrix structure and their departmental needs/academic degree
 
requirements in relation to this UDLP and their faculties' research
 
foci.
 

Pollution generated by productive activities
 

This project was mentioned by both bootstrap teams in their reports
 
(see First Quarter FY 1993 report) and could involve assessing specific
 
government policies in both regulatory and enforcement areas and
 
examine industrial practices as well as environmental impact.
 

Amongst the coastal productive activities are shrimp (and other fish or
 
marine organisms) aquaculture, mining (gold) developments, petroleum,
 
timber, limestone, food processing (and other agricultural activities),
 
textiles and pharmaceuticals. This project mighc be structured in two
 
parts involving a general survey of all industries followed by a case
 
study of a specific industry (e.g. the aquaculture industry). A
 
component of this particular case study might focus on sustainable
 
development of salt estuaries.
 

If the selected case study deals with either mining or aquaculture,
 
excessive use of chemical nutrients in mining operations or shrimp
 
farms should be examined in terms of their effects upon land, water and
 
the effected food-chains. Other productive industries should be
 
examined similarly. This study should involve assessing the shrimp
 



20 

farms or mining operations for chemical usage and their impact on the
 
Guayas River (or other effected river's) watershed. Local and national
 
government policies in both regulatory and enforcement areas should be
 
explored for the IQP study and the MQP study should concentrate on the
 
technical aspects of chemical usage.
 

Students should examine industrial practices as they relate to
 
environmental impact and be included in this study.
 

I. necessarily crossing the matrix elements A.-3.. B.-3., C.-3., 
D.-3., F.-3. and 

II. could involve studies of elements A.-1., B.-1., C.-1., 
D.-1., E.-I.; F.-1.; A.-5., B.-5., C.-5., D.-5., E.-5. 
F.-5.;and 

III. in some specific case studies, might include elements 
[A.-2., B.-2., C.-2., D.-2., and F.-2.1 or 
[A.-4., B.-4., C.-4., D.-4., and F.-4.1 or 
[A.-5., B.-5., C.-5., D.-5., and F.-5.1 

Suggested IQP/PQP co-advisors: WPI (Salazar, Hart, Rollings, Griffin,
 
Johnson, Radzicki, Rissmiller) and Vernon-Gerstenfeld
 

Suggested 2roject Liaisons: Foundacion Natura, ESPOL (Ayon, Barriga,
 

Chavez, Pizzarro) and Vernon-Gerstenfeld
 

Pollution generated by urban activities
 

This project was mentioned by both bootstrap teams in their reports
 
(see First Quarter FY 1993 report) and could be designed as case study
 
modeled after that performed by the environmental bootstrap team or
 
involve detailed comparative industry studies either looking at
 
parallel Ecuadorian industries or at U.S. operations verses Ecuadorian
 
equivalents. Local industries include fish (including shrimp),
 
agricultural processing (including coffee, cocoa, banana, and sugar),
 
many small manufacturing processes and several cottage industries.
 
Any dominate industry would make for good case studies. Industrial
 
management practices should be part of these cases if chosen and other
 
cases may lead to examining appropriate technologies for these
 
advancing industries. There are several good problems ideas presented
 
in the Agenda 21 document which is on your laptop computers.
 

This study must involve assessing the city of Guayaquil's water usage
 
and handling of solid wastes. Local and national government policies
 
in both regulatory and enforcement areas should be explored at some
 
level (again see Agenda 21) and might make for excellent case studies.
 

I. necessarily crossing the matrix elements B.-I., B.-2., B.-3.,
 
F.-1., F.-2., F.-3. ... and
 

II. could involve more in-depth studies of elements B.-5.; F.-5.; if
 
the focus becomes more technology based ... and
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III. some specific case studies, might include elements
 
[A.-2., B.-2., C.-2., D.-2., and F.-2.] if a planning emphasis
 
is taken by the team or [A.-5., B.-5., C.-5., D.-5., and F.-5.]
 
if an appropriate technology focus is deemed necessary.
 
[xxx-1.] if an operational management approach is taken.
 

Suggested IQP/PQP advisors: WPI (Hart, Rollings, Griffin, Johnson,
 
Gerstenfeld, FitzPatrick, Radzicki, Rissmiller)
 
and Vernon-Gersteiifeld
 

Suggested Project Liaisons: ESPOL (Barriga, Armas, Layana) and
 
Vernon-Gerstenfeld
 

Resource management for sustainable development
 

This project was mentioned by both bootstrap teams in their reports
 
(see their reports) and could be designed as an extension of the
 
petroleum case study performed by the environmental bootstrap team or
 
involve new areas of exploration such as the future of mining gold or
 
other non-renewable resources. Like in the earlier case study,
 
assessing specific government policies in both regulatory and
 
enforcement areas and in examining industrial practices as they relate
 
to environmental impact should be integral to this study. For the
 
mining case study, land-slide prevention studies should be included.
 
This component would compliment greatly to the work of the HQP team
 
dealing with mining activities. Although this latter subject was not
 
discussed by either bootstrap team, this topic is currently of a
 
national (Ecuadorian) concern and thus is a new IQP sub-topic
 
introduced by the ESPOL administration.
 

If the selected case study deals with the effects of gold and related
 
minerals mining activities on land, water, agriculture, etc., the
 
students should look closely at the projects discussed by both
 
bootstrap teams in their reports and could involve examining industrial
 
practices as well as the environmental impact assessing specific
 
regulatory and enforcement government policies. Disaster prevention
 
strategies should be examined.
 

If the selected case studies deal with excessive use of chemical
 
nutrients in shrimp farms and their effects upon land, water and the
 
food-chain the students should look closely at the projects discussed
 
by both bootstrap teams in their reports and could involve examining
 
industrial practices as well as the environmental impact assessing
 
specific regulatory and enforcement government policies.
 

Students should examine industrial practices Ls they relate to
 
environmental impact and be included in this study. In cases where
 
competition exists between existing industries, comparisons should be
 
made to determine the successful verses the unsuccessful (main)
 
business characteristics to be used that yield a sustainable management
 
outcome, potentially leading to innovative business practices.
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I. necessarily crossing the matrix elements A.-1., A.-2., A.-3.,
 
A.-4. (for mining), A.-5., B.-2., B.-3., B.-5., C.-1., C.-2.;
 
C.-3., C.-4.; C.-5., and
 

II. could involve studies of elements B.-4., C.-2., D.-2., D.-3.,
 
E.-I.; E.-2.; E.-3.; F.-2.; F.-3.; F.-5., [actually all of
 
xxx-2., if the emphasis on the project is policy] and
 

III. 	 in some specific case studies, might include detailed analysis

in elements [A.-2., B.-2., and C.-2. if the project's emphasis
 
is policy] or [A.-4., B.-4., and C.-4 if the project's emphasis

is critical technologies] or [A.-5., B.-5., C.-5., and F.-5., if
 
the project's emphasis is appropriate technologies].
 

Irrespective of the project's emphasis, environmental impact and
 
business developments must be stressed.
 

Suggested IQP/PQP advisors: WPI (Johnson, Velazco, Gerstenfeld,
 
Rissmiller, Salazar, Hart, Rollings, Griffin, Radzicki, Gottlieb) and
 
Vernon-Gerstenfeld
 

Suggested Project Liaisons: Foundacion Natura, ESPOL (Armas, Layana,
 
Perez, Barriga, Pizzarro or Chavez) and Vernon-Gerstenfeld
 

The following WPI faculty are actively involved in the WPI/ESPOL UDLP
 
development. You or your team members may wish to discuss a component

of your project with some of these faculty from their defined expertise
 
or involvement in the linkage. I've included these people's E-mail
 
addresses so that you are encouraged to compose specific questions to
 
these individuals via electronic media prior to meeting with them.
 
This should minimize time involved for all and maximize your contact
 
with all participants. 

Faculty E-mail Expertise 

Guillermo Salazar 
Bland Addison 
Patrick Dunn 
Arthur Gerstenfeld 

( salazar@wpi ) 
( addison@wpi ) 
( pdunn@wpi ) 
( ag@wpi ) 

Civil Eng'g., GIS 
History 
History 
Entrepreneurship 

John Griffin 
Hossein Hakim 

( griffin@wpi 
( hakim@wpi ) Global resources 

Elizabeth Jolie 
Robert Kinicki 
Charles Kornik 
David Lucht 
Thomas Probert 
Michael Radzicki 
Kent Rissmiller 
Enio Velazco 
Ronald Cheetham 
Jim O'Shaughnessy 
Fred Hart 
Bob Fitzgerald 
Malcolm FitzPatrick 

( efjolie ) 
( rek@wpi ) 
( cjkornik ) 
( dalucht@wpi ) 
( probert@wpi ) 
( mjradz@wpi ) 
( kjr@wpi ) 
( evelazco@wpi ) 
( cheetham@wpi ) 
( jco@wpi ) 
( flhart@wpi ) 
( rfitz@wpi ) 
( msf@wpi ) 

Everything 
GIS data management 
Logistical support 
Fire&disaster prev'tn 
Computing&info.mang't 
Economics&sys.dynamic 
Law & policy issues 
TQM, tele-ed & mang't 
Biology & ecology 
Environmental eng'g. 
Environmental eng'g. 
Civil & Fire Eng'g. 
Urban planning 
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Ted Crusberg 

S.Vernon-Gerstenfeld 

James Groccia 

James E. Rollings 


( crusberg@wpi ) 
( sgerstenfeld ) 
( jegroccia ) 
( jerollings ) 

W. 

Environmental science
 
Social science
 
Project assess. tools
 
UDLP Head&Biochem Eng
 

H. Clark 

Frank Lutz 

Lance Schachterle 

Roger Gottlieb 

Sharron Johnson 

Leon Graubard 


( wmclark@wpi ) 
( fclutz ) 
( ischachterle ) 
( gottlieb@wpi ) 
( sharon@wpi ) 
( graubard@wpi ) 

Biochem& Environ. Eng
 
Civil & Environ.Eng.
 
ISD projects
 
Humanities & Environ.
 
Management systems
 
Management
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A21/29 Trade Unions 
 unced 
A21/30 Business & Industry 
 unced 
A21/31 Science & Technology 
 unced 
A21/32 Role of Farmers 
 unced 
A21/33 Financial Resources 
 unced 
A21/34 Technology Transfer 
 unced 

unced
 



A21/35 Science unced 462
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IQP - B TERM
 
Week 1. (week of Oct. 18, 1993)
 

Monday 	 Arrive Guayaquil met by Ing. Torres ... move in to
 
Uni Hotel.
 

Tuesday 	 Orientation meeting with Ing. Alfredo Torres, ESPOL
 
10:00 a.m. project director at ESPOL. The purpose of the
 

meeting as for the advisors and you to exchange
 
information that will make the first week a smooth
 
one. Your advisors will present some valuable
 
pointers about the resources in Ecuador and how to
 
get access to them. The advisors will also go over
 
the schedule for the week, appoint CONTACTS, and
 
explain their expectations for the first
 
presentations on TUESDAY of week TWO. Faculty will
 
suggest schedules for weekly meetings at ESPOL.
 
Spend the day becoming orientated to Guayaquil and
 
Ecuador. Daniel Tapia will set up meeting with the
 
local WPI alumni.
 

Wednesday 	 Each student project group will meet with its
 
liaison at ESPOL promptly at 9:00 a.m. The
 
projects officially start then. At the first
 
meeting with the liaison, ask for organizational
 
information, including that needed to fill out the
 
index cards to be given to Prof.
 
Vernon-Gerstenfeld. Take detailed notes. Identify
 
available information sources, including how to
 
gain access to the ESPOL library, if it has one,
 
for example. Ask for a regular meeting time each
 
week with the liaison. Early Monday mornings is
 
great!
 

Week 2. (week of Oct. 25, 1993)
 

Monday 	 Meet with your liaison at ESPOL. Practice your
 
talks with your advisors. Prof Rollings arrives
 
this evening.
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Tuesday Each team will make its first presentation. Each
 
8:00-12:00 
 team member will speak for ten minutes. This first
 

presentation is intended to convey to your
 
classmates and advisor what the project will be.
 
You may want to include a recap of the project as
 
it was conceived in A-Term and whatever
 
clarifications or changes are required now. Don't
 
forget to use appropriate visual aids - flip
 
charts, overheads, handouts, for example. Prepare
 
your visual aids professionally and carefully and
 
make sure they can be seen by the person in the
 
last row.
 

Critique your colleagues carefully. You have a
 
fifteen minute period in which to do so.
 
Hannerisms, grammar, voice projection, style,
 
content, the logic of the presentation, the kind
 
and quality of the visual aids are fair game for
 
comments. You should also comment on where and ho&
 
teammates who are not presenting place themselves
 
while their colleague is speaking. Please remember
 
that the two people who are not speaking to the
 
audience should not be whispering to each other nor
 
should the teams who are in the audience be
 
whispering or giving last minute attention to their
 
own presentations. Each team's presentation
 
requires everyone else's full attention. Past
 
experience dictates that the presentations, while
 
anxiety producing at first, become extremely

important to everyone because they provide a forum
 
in which to give and receive honest, thorough,
 
tough, but fair feedback.
 

The detailed draft outline of the final report is
 
due at the beginning of the meeting.
 

Evening meeting with students and faculty at 7:30
 
in the faculty's apartment: Fill out 2 sets of
 
Index Cards (see Appendix A). Often, there are
 
minor problems to discuss or questions to ask.
 
Sometimes there are feelings that need airing.
 
Also arrange weekly meetings for faculty, liaisons
 
and students.
 

Thursday
 

Friday 
 First on-site meeting with advisors and liaisons.
 
Schedule the final presentations at ESPOL during
 
this meeting. Generally, this first meeting is an
 
informal meeting designed to make sure everyone
 
agrees on the direction and content of the project.
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You should prepare carefully for the meeting,

however, and perhaps prepare materials for your
 
advisors and others from ESPOL who are involved
 
with your work and who have been invited to attend.
 
(See Appendix A of the Procedures Manual for
 
suggested format of meeting.)
 

Summary Progress Chart for Week 1 and proposed work
 
plan due for Week 2 (see Appendix A for forms,
 
which you should copy and for directions on how to
 
use them). Use theses 	forms each week.
 

Weekend 	 Day of the Dead Weekend!
 
Trip to Cuenca to study the culture of the native
 
peoples of the Ecuadorian highlands.
 

Week 3. (week of Nov. 	1, 1993)
 

Thursday 	 Second presentations. These presentations should
 
be devoted to your methodology for collecting data
 
and for analyzing them. By now you should have
 
actively begun your research and your plan should
 
be complete. You should know whom and how many
 
people you will be interviewing, and you should
 
have begun making appointments. Ifyou are
 
administering a questionnaire, it should already
 
have been developed and pretested.
 

First Draft of Chapter III. (Literature Review) due
 
before the presentations.
 

This week you should have arranged for your room
 
for your final presentations. You must anticipate

properly the correct size of the room you will
 
need.
 

Friday 	 Weekly on-site meeting
 

Visits at ESPOL by Ecuadorian Project Center
 
Director. Formal presentation instead for the
 
faculty liaison and Director.
 

First draft of Introductions and Methodologies due
 
by 6:00 p.m. to advisor.
 

Weekly presentations with faculty and other teams
 
on Friday. The faculty may exercise the option
 
not to have the Friday 	presentations.
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Week 4. (wE 'k of Nov. 8, 1993)
 

Honday Second drafts (detailed outlines) of Literature 
Review Due by 6:00 p.m. (attach first drafts) 

Tuesday Weekly On-site meeting 
and 

Wednesday 

Friday 	 Weekly presentations with faculty and other teams.
 

Focus on your data.
 

Second drafts of Introductions and Methodologies
 
due (attach first drafts) by 6:00 D.m.
 

Week 5. (week of Nov. 15, 1993)
 

Monday 	 Table of Contents, List of Table, List of Figures,
 
Appendix A due by 6:00 p.m.
 

Tuesday Weekly on-site meeting at faculty discretion.
 
and
 

Wednesday
 

Friday Draft proposals due to liaisons and faculty
 
(by 6:00 p.m.) No a.m. presentations at faculty
 
discretion.
 

Week 6. (week of Nov. 22, 1993)
 

Tuesday Weekly on-site meetings.
 
and
 

Wednesday
 

Wednesday 	 Exchange drafts. Advisors will announce in advance
 
with whom each team will exchange.
 

Draft authors submit one Xerox copy to student
 
reviewers NO LATER THAN 6 p.m.
 

Draft should clearly indicate which sections are
 
incomplete with a detailed explanation of what they
 
will contain.
 

The three peer draft reviewers will mark up their
 
copy and each will prepare a report critique. By
 
sharpening your ability to be a critic for another
 
team, you will develop the ability to critique your
 
own work better.
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Thursday Teams meet to give feedback to the team whose draft
 
8:00 p.m. they reviewed and to receive feedback. The
 

reviewers will orally present their critiques with
 
special emphasis on the results chapter. (Please
 
note: while reviewing the draft, do not ask the
 
authors to explain what they wrote; the point of
 
the review is to respond critically to what is on
 
the typed page.) Draft reviewers will submit their
 
marked-up copy to the team that wrote the draft
 
immediately after the feedback session Thursday
 
evening. The critique write-ups will be given to
 
the faculty at the Friday morning session. There
 
should be twenty-four write-ups.
 

Week 7. (week of Nov. 29, 1993)
 

Monday Dress rehearsals. Faculty will announce schedule.
 

Tuesday Dress rehearsals. Faculty will announce schedule.
 

Friday FINAL PRESENTATIONS Break a leg!
 

Week 8. (week of Dec. 6, 1993)
 

Dec. 6 - Quito Independence Day
 

Tour of the Galapagos or other (to be arranged).
 

Return U.S. Dec. 12, 1992
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SECTION THREE
 

Due to the heavy workloads that will be experienced during the term,
 
certain procedures have been adopted to facilitate efforts. You will need
 
to determine what access you will have to a word processor and become
 
familiar with its format specifications as soon as you begin to work on
 
your projects. Even though we will be bringing down portable computers,
 
you may want access to facilities on site at ESPOL.
 

1. Everything submitted to the faculty advisor must be on the same size
 
paper (either 8 x 10 1/2, government size, or 8 1/2 x 11 or closest metric
 
size), and either stapled or punched with 3 holes and put in a loose-leaf
 
binder.
 

2. Everything submitted must be dated and initialed and must have the
 
name of the project and students on it. All drafts of chapters must be
 
typed. No handwritten drafts will be accepted.
 

3. A Task Chart for the entire term project, written by the project
 
team jointly, is to be submitted at the first weekly meeting with the
 
faculty advisor.
 

4. At the weekly organization meeting with the faculty advisor, each
 
team will submit a:
 

a. Proposed Work Plan, identifying major tasks to be done in the
 
next week by the group.
 

b. Summary Progress Chart, briefly indicating the team's overall
 
fulfillment of its Task Chart for the project. The Task
 
Chart may be overhauled as necessary, but advisors must be
 
given a copy of the Chart each time it is revised. Advisors
 
should be able to understand the progress of the project by
 
matching the tasks on the team's Task Chart to the Summary
 
Progress Chart.
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FORMAL GUIDELINES FOR FINAL REPORT
 

CONTENTS:
 

Letter of Transmittal
 
Title Sheet
 
Abstracts
 
Authorship Page*
 
Table of Contents
 

I. Executive Summary
 
II. Introduction
 

III. Literature Review i r Background Information)
 
IV. Procedure
 
V. Results
 

VI. Analysis of Result!
 
VII. Conclusions
 
VI1. Recommendations
 
IX. Appendices
 
X. References
 

APPENDICES
 

A. Mission and Organization of the Agency
 
B.
 
C.
 

* This page is required by WPI for all group projects. It identifies which 
student holds primary responsibility for each section of the report. 



---------------------------------------------------------------

FORMAT FOR LETTER OF TRANSMITTAL
 

(Business letter format, written to agency (ESPOL) liaison)
 

The Letter of Transmittal is a letter formally submitting the project
 
report to the agency involved. A sample letter of transmittal is given
 
below. The letter must contain the title of the report and include the
 
following sentences:
 

"Copies of this report are being submitted simultaneously to (faculty
 
advisors) for evaluation."
 

"Upon faculty review, the original will be catalogued in the Gordon Librar3
 
of Worcester Polytechnic Institute."
 

The letter should close with a statement which thanks the liaison for
 
his/her help.
 

(Sample Letter)
 

October 12, 1990
 

Mr. Louis C. Santone, Director
 
Office of Business and Legislative Issues
 
U. S. Department of Commerce
 
San Juan, Puerto Rico 009011
 

Dear Mr. Santone:
 

Enclosed is our report entitled The Impact of the Petro-chemical Industry
 
of Unleaded Gasoline Production. It was written at the U. S. Department of
 
Commerce during the period August 26 through October 12, 1990. Preliminary
 
work was completed in Worcester, Massachusetts, prior to our arrival in
 
Ecuador. Copies of this report are simultaneously being submitted to Dr.
 
Lutz and Dr. Weinrich for evaluation. Upon faculty review, the original
 
copy of this report will be catalogued in the Gordon Library at Worcester
 
Polytechnic Institute. We appreciate the time which you and Mr. David
 
Glancy have devoted to us.
 

Sincerely,
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TITLE PAGE
 

Report Submitted to:
 

Name of WPI Faculty Advisor(s)
 

Ecuador Project Center
 

By
 

(typed names) (signatures)
 

In Cooperation With
 

(names and titles of ESPOL liaison)
 

(name of university and division)
 

REPORT TITLE IN ALL CAPITAL LETTERS
 

(Date)
 

This project report is submitted in partial fulfillment of the degree
 
requirements of Worcester Polytechnic Institute. The views and
 
opinions expressed herein are those of the authors and do not
 
necessarily reflect the positions or opinions of (Agency Name)
 
(ESPOL) or Worcester Polytechnic Institute.
 

This report is the product of an education program, and is intended to
 
serve as partial documentation for the evaluation of academic
 
achievement. The report should not be construed as a working
 
document by the reader.
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ABSTRACT
 

The Abstract is of prime importance since it is used by readers for
 
guidance as to subject, treatment and results. Often the quality of the
 
Abstract will determine how much attention a decision-maker will devote to
 
the rest of the report. Therefore, the Abstract must summarize the
 
contents briefly and accurately, and be understandable independent of the
 
text. It must not exceed 80 words in length and should contain no
 
equations, figures or illustrations. The Abstract must contain the name ol
 
the organization with which you worked. It might begin, for example:
 
"This report, prepared for the U. S. Department of Commerce..." The
 
Abstract must be single-spaced.(This abstract, unless revised by the
 
faculty advisors, will appear on your transcript.)
 

AUTHORSHIP PAGE
 

When a single, comprehensive written report is submitted for a
 
project, each individual's contribution to the group effort must be clearl3
 
identified. The authorship page is either a simple list of individual
 
chapters and their respective authors, or a statement in which each
 
contributing group member is named as having carried out one or more
 
specific tasks within the overall project effort.
 

ACKNOWLEDGMENTS
 

Students often insert an acknowledgments page if they wish to
 
specifically acknowledge the assistance or involvement of particular
 
people.
 

TABLE OF CONTENTS
 

This should be the last part of the report you do, because you cannot
 
fill in the page numbers until you are finished with the report. However,
 
you should have developed the Table of Contents early in the formulation of
 
the report. It can serve as the basic outline of the paper.
 

I. EXECUTIVE SUMMARY
 

This will also be one of the last sections written. This section of
 
the report, like the Abstract, should be understandable independent of the
 
rest of the report. It should be able to stand by itself, and should be
 
tightly written, concise and right to the point because this may be all
 
that a top ma tger has time to read.
 

While the format for this section may vary from report to report,
 
the following outline (all in very brief statements) may prove helpful:
 

Introduction
 
Objective
 
Background
 
Present Situation
 
Projections
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Constraints
 
Alternatives
 
Comparison of Alternative
 
Results (or Recommendations of Conclusions)
 

The Executive Summary should be not more than 2 or 3 pages.
 

II. INTRODUCTION
 

The Introduction should contain a section on the significance of the
 
subject matter. 
It usually runs about 4 to 5 pages in length and describes

in general terms what the reader will read in the body of the report. 
The
 
subject, goals, purposes, importance, method, audience, and anticipated

form of the results for the project should all he touched upon.

Introduction must contain the following statement single-spaced: 

The
 

This report was prepared by members of Worcester Polytechnic

Institute Ecuador Project Center. 
The relationship of the
 
Center to the (name of organization) and the relevance of the
 
topic to the (name of organization) are presented in
 
Appendix A.
 

III. LITERATURE REVIEW (or Background Information)
 

Usually, a project topic will deal with several areas of knowledge.

The literature review is 
a discussion of the theoretical background your

topic and current and past research performed in the topic area. 
 It

provides the reader with the information necessary to understand your

topic. It, also, leads the reader to understand how and why you formulated
 
the problem in the way you did. 
 Your project is intended to fill a gap in

knowledge or add to the store of knowledge in the subject area. 
In some
 
cases, when a project results in a product such as a script for a video
 
tape, for example, the literature review is more difficult to
 
conceptualize. 
 However, even in such cases, the literature review creates
 
the rationale for creating the product, which, in turn, will be used as a

tool for actions that in the end will develop knowledge. If your

literature review does not clearly provide a rationale for your project,
 
you have not covered your field or you have not conceptualized the problem

rationally. Your literature review from C-Term should provide you with a
 
good start. But you are expected to greatly expand your own knowledge

through new literature sources and to provide the reader with many more
 
sources. 
 Remember, people who have no knowledge in your project area may

look at your report in Gordon Library. Your literature review should
 
enable them to understand the basics in your topic area, the rationale of
 
your methodology, the data you discuss, and your conclusions and

recommendations. 
 Remember to focus on points not on particular authors or
 
sources, unless they are seminal works in the field that are so commonly

recognized that the name of the author or work is immediately recognized.
 

O'Hare gives you examples of formats for citing sources and
 
reporting references.
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Citations should be embedded in the text by number and should be in
 
last name of author and year of publication.
 

IV. PROCEDURE or METHODOLOGY
 

This chapter, one of the most important in the report, must present
 
your methods of analysis in a way which will allow the reader to replicate
 
your efforts with a different sample. The Procedure is the general,

conceptual flowchart of the problem-solving approach. You must provide

rationale for all procedures you elect. If, for example, you plan to
 
conduct interviews, you must tell why you chose to conduct unstructured
 
versus structured interviews. Ifyou sent out questionnaires, why did you

do so? Justify the type and size of your interview sample or your

questionnaire sample.
 

Many project will NOT require statistical analysis. However, if your

project did require statistical analysis, why did you choose one
 
statistical procedure over another? What were the difficulties in choosing
 
your sample? How did you pretest your interview questions or your

questionnaire? What were the time, money, geographic and human resource
 
constraints? Tf you did not choose a random sample, why not? If you

stratified your sample, why did you stratify it that way? 
 Use Bailey, K.

Methods of Social Research (2nd ed.), or any other good social research
 
methodology text for help in reviewing these concepts. 
 Kidder, L. (1981)

Selltiz, Wrightsman and Cook's, Research Methods in Social Relations (4th

ed.), New York: 
 Holt, Rinehart & Winston is also excellent and supplcments
 
Bailey.
 

Whenever possible and if appropriate for your topic, make sure that
 
your methodology includes procedures that will allow you to quantify at

least some of your results. For example, if you interviewed nine people

using an open-ended interview schedule, you may still be able to tabulate
 
your results in 
some way so that trends at least can be noted, reported in
 
your Findings chapter, discussed in your Analysis chapter, and used for the
 
basis of recommendations in your Conclusion and Recommendations chapter.

Be complete and be specific.
 

In conducting your work, you may have had to modify the procedures
 
you first intended to use. Explain what modifications you made and why.

Hunches, even based on interviews, cannot be reported unless they are
 
backed by data that has been analyzed systematically, even if not
 
statistically. Systematic analysis requires organizing data according to
 
criteria set up in advance. Usually systematic analysis means numbers are
 
involved.
 

Some projects do not lend themselves to quantification. Talk to
 
your advisors.
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V. RESULTS
 

This chapter contains the presentation of the findings of your

investigations. 
 Start with the simplest material, but be specific. Your
 
repcrting and any arguments you make will be infinitely stronger if you
 
use, whenever possible, tabulations of the the findings. An example is,

"Six out of twenty people interviewed wanted the airport to be transferred
 
to private ownership." Proceed to more complicated reporting. 
 "In spite

of the fact that so few people were in favor of private ownership, the
 
majority - 18 out of 20 - felt that private ownership would result in more
 
efficient service for passengers. Not all projects will lend themselves to
 
this sort of reporting.
 

Tables may be used when doing so supplements but does not simply

duplicate the text. Use as few as possible. 
In the text, tell the reader
 
what to look for in the table, but discuss oniy the highlights. Do not use
 
a table to take the place of text. Each table should be numbered and have
 
a name. For example, the first table might be labeled as:
 

Table 1. Engineers by Field
 

Readers should be able to understand the table without explanation.

Have others who are not in your team look at your tables and tell you what
 
they mean. If the reader does not understand the table, revise it. Refer
 
to the table by number: "High school students are more informed about the
 
tasks of mechanical engineers than they are about those of electrical
 
engineers (See Table 4)," for example; "Table 4 shows the number of
or 

manufacturing plants that ....
 

VI. ANALYSIS
 

The second part of your Procedure is the Analysis of your Results.
 
The analysis focuses on the significance of patterns you see in your data.
 
This chapter enables you to make recommendations and conclusions by

focusing on the signiiicance of patterns you discern in your chapter on
 
Results. Hence, you will be able to say, "Seven out of the nine people

indicated a preference for Classic Coca-Cola, indicating a trend." Or,

"Since only four out of nine people believed the regulations should be
 
changed, we cannot justify a recommendation to change the regulations.

Nevertheless, our sample was so 
small that we cannot conclusively state
 
that our findings constitute an adequate picture of the opinions of the
 
total population from which the sample was drawn."
 

Remember that your samples will not be large enough to allow you to
 
make statements about cause and effect. 
 In order to do so, you would have
 
had to use a classic experimental design in which you controlled for all
 
variables except the ones you wished to test. 
 You would, also, have had ti
 
use a large sample. Hence, while always referring back to your sample sizi
 
for justification, you can talk only about trends and about their strength

Provide the reader with alternate explanations for the outcomes of your

data. When the majority of adopters of solar equipment are between the
 
ages of 30 and 50, it is not because older people do not like or believe in
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solar equipment as an energy saver but because older people have smaller
 
access to media sources from which they can learn about solar equipment.

Or they have lower incomes than the younger group, and, therefore, cannot
 
afford solar equipment, for example. Do not reject data you feel will no
 
support your hypotheses or that will not please your ESPOL.
 

As researchers you have an obligation to report and analyze all relevant
 
data. 
Disproving a theory or stating that the evidence is inconclusive i
 
always as important as proving a theory.
 

Sometimes the writing of the report will be more logical when the

authors integrate their reporting of findings with the analysis of the
 
data. Before electing to do so, discuss your rationale with your advisor
 
and get their permission. Many of the projects report findings that do n,

lend themselves to a statistical reporting style. Check with your adviso.
 

VI. CONCLUSIONS AND RECOMMENDATIONS
 

Be sure that all your conclusions are consistent with and follow
 
from an analysis of your data. Everything in this chapter must grow

logically from what you have presented in earlier sections.
 

The chapter indicates what policy recommendations you are making.

Recommendations must follow from conclusions, which follow from your

analysis, which follow from your data, which follow from your methodology,

which follow from your hypotheses, which follow from your theoretical
 
discussion.
 

While recommendations grow logically from your investigation, they

do not necessarily grow logically from the opinions of ESPOL personnel noi
 
from the political climate of an agency. 
Upon occasion, recommendations
 
may be contrary to what an agency may wish to hear. 
This is a delicate
 
situation and will require tact on your part. 
 Discuss controversial
 
findings and recommendations with your liaison and advisors, but be true t
 
your data and your analysis.
 

VII. APPENDIX A. MISSION AND ORGANIZATION (of Agency - ESPOL)
 

This Appendix should include a general background statement on the
 
history and development of the agency or organization, recent budgetary

trends, how and by whom its policy is set, and a specific statement of
 
current mission, policies, goals and objectives. The original letter from
 
the agency, identifying the topic, should be included as 
an exhibit. The
 
final section should describe how your project topic is related to the
 
agency's mission, the position and responsibilities of the people working

with you in the agency (show an organization chart), and how the project

topic's results would affect components of the organization.
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GUIDELINES FOR FINAL REPORT
 

1. 	Use Roman numerals for Chapter Numbers, capital letters for Appendices.
 

All 	Chapter Appendix titles should appear as follows:
 

1. INTRODUCTION
 

2 spaces
 

When using subtitles, capitalize the first letter of each word and
 
begin two lines lower.
 

2. 	All Figures, Tables and Exhibits in a particular Chapter or Appendix

should be identified and numbered by Chapter or Appendix. 
Each must
 
have a short descriptive title. For example:
 
Figure 1-2. Regional growth trends
 
Table I-i. Energy consumption per capita (first figure in Chap. II)

This procedure allows each chapter to be typed separately. (Page

numbering can be completed at the end of the term.)
 

3. 	MARGINS - very important to observe in order to be able to bind all
 
materials in a readable way. (Beware of 8 x 10 1/2 paper)

From top of page and from right-hand side: 1 inch.
 
From bottom of page: 1 1/4 inch.
 
From left-hand side: 1 1/2 to 2 inches in order to leave room for
 
binding.

Nothing should appear outside these margins except the page number
 
which should be centered at the bottom of the page.
 

4. 	FOOTNOTES -
Footnotes should be embedded in the text in parentheses

using the Chicago Manual of Style's preferred method (12th Edition, p.

374, chapter 16.5). This relatively newly preferred form takes the
 
place of the older standard form for footnoting by numbers and puts the
 
author's last name, year of publication, and when a direct quote is
 
used, page numbers in parentheses. The full citation can be found
 
alphabetically listed in the back of the document in a section called
 
References. For example, (Jones, 1988:63) means 
that Jones wrote the
 
book or article, published it in 1988 and you are using a direct quote

from page 63. 
 When you are not using a direct quote, the citation
 
would be as follows: (Jones, 1988) or (Jones, Smith, Brown et al.,

1988) or (Jones in Brown, 1977). In all examples you are using Jones'
 
materials. In the second example, there were more than three authors
 
to the book. In the last instance, Brown wrote the book and cited
 
Jones or Jones had an article in Brown's book. In the References
 
section, use standard citation forms for your full citations. See
 
pages 384-388 for a guide (sections 16.46-16.68). You may also use
 
the 	format given by the American Psychological Association the standard
 
for 	social science research. O'Hare gives you a model. Do not call
 
the 	References section "Endnotes" or "Footnotes" or "Bibliography."
 

http:16.46-16.68
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You 	may also have referred to other books and articles from which you
 
got general ideas but from which you have not draw specific enough

material that warrants footnotes. In this case, you will want to have
 
an Additional Bibliography section in which you alphabetically list in
 
full citation form those sources.
 

5. 	REFERENCES - The References come at the end of your project report and
 
should include all books, journal articles, newspaper articles, etc.
 
that you used in researching your topic. The References section is an
 
alphabetical listing according to author of all your listed References.
 
If in the text you referred to (Walters, 1967), you must give the
 
fullcitation in the References.
 

Example:
 

Walters, A. (1967). The Growth of American Industry. New
 
York:Harper & Row.
 

NOTE: 	 Periods follow the author's name and the title of the work. For
 
journals:
 

Grant, R., Higgins, C., and Irving, R. (Spring 1988).
 
"Computerized Performance Monitors: Are They Costing You
 
Customers? Sloan Management Review. Vol. 29: 39-36.
 

(In this case, the article title is enclosed in quotation marks and the
 
name of the magazine is underlined).
 

Fuller explanations of proper forms may be found in Kate L. Turabian, A
 
Manual or Writers, the most recent edition or in The University of Chicagc
 
Press' A Manual of Style, the most recent edition, under Bibliographies,
 
and O'Hare. There may be slight variations of style among authors.
 

SUPPLEMENTARY GUIDELINES FOR FINAL REPORT
 

DOUBLE 	SPACE all sections of your final report, EXCEPT:
 

the ABSTRACT
 
indicated sections of the Title Page
 
Quotations, References, Illustrations, Footnotes, and other items
 

that are normal single spaced.
 

Be consistent in footnote style. The Procedures Manual includes comments
 
on proper footnote form and bibliographic form. If in doubt, consult
 
Chicago Manual of Style.
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COPIES OF THE REPORT TO BE SUBMITTED (Faculty will expect 4 copies, first 3
 
items below):
 

1) 	ONE COPY: for Project Center files (S. Vernon-Gerstenfeld). This
 
copy will be used to duplicate your report for any agencies who wish
 
to have a copy. Make sure, therefore, it is the cleanest copy

possible with the highest white/black contrast.
 

2) 	ONE COPY: for Gordon Library
 

3) 	TWO COPIES: one for each of the faculty advisors
 

4) ONE COPY: for organization liaison
 

5) THREE COPIES: one for each member of the project team.
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SUPPLEMENTARY GUIDELINES FOR ILLUSTRATIONS
 

Graphs, charts, and other illustrations are normally referred to as
 
Figures. Tables are referred to as such.
 

If an illustration takes up 1/2 page or more, give it its 
own page.

Place the illustration as closely as possible to the section of the text to
 
which it refers to.
 

If a single illustration is
more than 2 or 3 pages long, include it as an
 
appendix to the report.
 

If the illustration is taken from or is a modification from an outside
 

source, credit that source.
 

Source: Statistical Abstract of the U.S., 
1966, p. 23 or Adapted from
 

Statistical Abstract of the U.S., 1966, p. 25.
 

This sort of reference appears below the illustration. Do not use an
 
illustration if it is not referred to 
in your text.
 

Below is an example of a table:
 

Table 1. Fruit Grown in Massachusetts
 
(Given by town in percent of total yield of fruit in state)
 

Leominster Cambridge Springfield
 

Apples 10.0 0.05 6.0
 

Oranges 3.0 
 0.01 0.0
 

Plums 
 2.0 3.00 17.0
 

Adaptrl from the U.S. Department of Agriculture, July 1990
 

SUPPLEMENTARY NOTE ON SPELLING
 

A few words commonly misspelled and/or misused are: liaison,
 
effect/affect, methodology/method, which/that - check dictionary for
 
correct usage; it's/its first is contraction of it is, second is possessive
 
pronoun of it.
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Appendix A: FORMS, FORMATS, AND MEETINGS
 

Complete These Index Cards Monday Night first week
-


Card # 1.
 

Student's name
 

Social Security No. Major
 

Room No. 
 Room Tel. No.
 

Parent or next of kin
 

Addresses
 

Telephone No.s
 

Card # 2
 

Students' Name
 

Name of Agency 
 Your Tel. # at Agency
 

Your Room # at 
 Liaison's Name
 
Agency
 

Agency Room #
 
for Meetings
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Weekly On-Site Meetings of Advisors,
 
Students, and Liaisons
 

It is students' responsibility to arrange this meeting and to invite
 
people directly involved in the project.
 

Suggested Guidelines for Conducting the Meeting
 

1. 	Presentation of accomplishments to date. (Five-minute oral
 
presentation by one member of the group backed by other's comments when
 
appropriate.)
 

2. 	Presentation of procedures to be used to collect data and of techniques
 
to be used to analyze data. Approximately 15-minute oral presentation
 
with visual aids and handouts.
 

3. 	Discussion of data sources (three minutes).
 

4. 	Faculty-student interchange on adequacy and appropriateness of
 
procedures and data.
 

5. 	Faculty may wish to waive the formal structure of the meetings and
 
conduct the meetings informally. If so, it is, nevertheless, important

for students to prepare handouts or overheads that will provide
 
necessary information for the discussions.
 



---------------------------------------------------------------
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SUMNARY PROGRESS CHART
 

Project Name:
 

Date:
 

Students:
 

Tasks Draft Advisors Liaison Final Final
 
Submitted Comments Comments Draft Copy

To Advisor Obtained Obtained Rewritten Typed
 

2. 

3. 

Filling Out the Summary Progress Chart
 

The use of this form can be suspended and subsequently reinstated after the
 
second week at the discretion of the faculty advisors.
 

1. Under 	"tasks," number all tasks worked on. Check off by date "Draft
 
Submitted to Advisor," "Final Draft Rewritten," and "Final Copy Typed"

only for chapters of final report. For other tasks, use only "Advisor
 
Comments Obtained" and "Liaison Comments Obtained."
 

2. Tasks 	must be keyed to Tasks listed on Group Task Chart.
 

Example: 	 Conducting Interviews may be labeled "1", or Writing Chapter
 
3 may be task "2", Researching Literature Review "3".
 

3. Enter 	dates under appropriate columns as work progresses,
 



---------------------------------------------------------------

--------------------------

45 

PROPOSED WORK PLAN
 

Project Name:
 

Organization:
 

Student Names:
 

From: 
 to
 
(date) (date)
 

TASK ACTIVITY
 

Task No.
 

Filling out the Proposed Work Plan
 

Each team should fill out one form each week
 

Under "Task," fill in the appropriate task nu er. Under "Activity," give

detailed explanation of how task will be acco 'lished. Identify all data
 
sources. Identify all meetings and purpose o meetinzs.
 



TO: Jim Rollings 
FROM: Lisa Jernberg 
RE: Participant Training Update Appendix E 
DATE: August 2, 1993 

Jim, the following is an outline of areas that have been resolved, or require further research, in 

regards to bringing the individuals from ESPOL to study in Worcester. 

The following has been accomplished to date: 

1. 	 WPI has accepted two individuals from ESPOL (Victor Gonzalez, Edgar Iqouiero) to an 
M.B.A. and an M.S.M. Program. They are due to begin courses in January of 1994. 

2. 	 Carlos Becerra (ESPOL contact) has been notified via fax that these individuals have 
been accepted and that individual acceptance letters would be forwarded once the details 
of their stay at WPI were confirmed. Since you are traveling Quito on August 11, 1993, 
I will have you personally deliver these letters in order to avoid mail delay. 

3. 	 ESPOL has initially agreed to pay these individuals $400 per month. In addition, 
ESPOL will provide funding to cover their flight and English course costs. 

4. 	 WPI will categorize these students as RA's (Research Assistants). In exchange for 20 
hours of research per week, students will receive a monthly stipend of $1,092 ($400 from 
ESPOL, a set amount to be determined from A.I.D., the remaining froin WPI). This 
amount was set because the Ecuadorian currency is constantly deflating against the U.S. 
dollar. This amount will ensure that monthly adjustments need not be made. Further, 
the students will receive waived tuition each semester (including summer) with the 
specific number of credits waived determined by the schedule accepted by each student. 
Students will be required to pay a $50 deposit upon acceptance of our offer (to cover the 
G.S.O. and Orientation Fee). It will be noted in the acceptance letter, however, that the 
$100 additional deposit typically credited towards the first semester's tuition, will be 
waived for these students. 

5. 	 After some discussion with WPI's contact at A.I.D., Dr. Ruth Frischer (703-816-0252, 
Arlington, VA), I believe that WPI would be best served by following the standard 
Participant Training Guidelines in bringing these students to WPI. Because our program 
is not 100% A.I.D. funded, there was a question as to whether or not it was necessary 
to build additional steps into bringing the students to Worcester (Participant Training 
procedures) or if the regular procedure for bringing foreign students to WPI could apply. 
After some discussion with Dr. Frischer, and since WPI is entering a relationship that 
will continue for ar. und.,termined period of time, I feel it is best to follow established 
protocol in order to avoid any potential difficulties in the future. A.I.D.'s primary 
concern is that students go back to their country once their program of study is 
completed. 

6. 	 Dr. Frischer suggested that I speak with Sarah Salama (Program Coordinator) at the 
University of North Carolina (919-966-2382) as she has processed paperwork for two 
students thus far. Sarah suggested that WPI should follow the Participant Training 
Guidelines to "be safe". She also indicated that most of the paperwork was generated 
by the Mission and that her paperwork took approximately 1 hour to complete once the 



needed 	information was received. The University of North Carolina's program is 100% 
A.I.D. 	funded. 

6. 	 The Management Department at WPI had initially agreed to waive the TOEFL for the 
applicants. However, since we will be following the Participant Training Guidelines, 
students will be given a provisional acceptance based on their successful completion of 
a TOEFL (A.I.D. requires minimum score of 500). 

7. 	 Four distinct educational outlines have been developed to facilitate each student's 
program completion here at WPI. These outlines will be included in the initial packet 
to the students. The schedule selected will determine the length of stay at WPI. 
Students will be advised that the 19-20 month program is considerably more challenging 
than the 24 month program of study. It will be specified in the acceptance letter that 
students must maintain the academic standards required by WPI and that they will be 
required to do thesis work (6 - 9 credits). 

8. 	 To get the Participant Training requirements of the students' stay under wa) I contacted 
Linda Walker (handles VISAs) at O.I.T. and asked that she forward any forms or 
documentation required for bringing these students to Worcester. 

9. 	 Further, I spoke with Regina Himmons (handles Participant Data Forms) at O.I.T. and 
asked that she send out the forms that WPI must complete to get students here. A couple 
of items noted by Regina is that the PDF's cannot be completed until WPI has obtained 
a project # (UDLP Cooperative Agreement DAN-5063-A-00-1111-00?), PIOP #, on
board date (day individual actually arrives in the U.S.), and estimated completion date 
(day individual actually leaves U.S.). It also must be noted on the PDF that a "medicat 
certificate is on file for the individuals in XXX office". This form should be forwarded 
to Dr. Frischer once completed. 

10. 	 I was informed that O.I.T. currently has no consultants on staff who can assist WPI with 
the Participant Training Program requirements. These positions have not been filled 
given some internal restructuring currently taking place. Normally, O.I.T. consultants 
would be available to walk us through each required phase of the process. However, 
with no such person on staff, WPI is required to piece together the requirements as we 
move forward. 

11. 	 I was informed by Linda Walker that the A.I.D. Mission in Ecuador is responsible for 
issuing the required PIOP form, J1 VISA documentation, and for obtaining the students' 
medical certificates (must be no more than 3 months prior to travel to U.S.). Jim, I 
understand that you have a meeting scheduled with the A.I.D. Mission in Quito on 
August 13, 1993 at 12:00 p.m. Before you leave for Ecuador, I will outline items that 
need to be discussed with the A.I.D. Mission (issuance of the PIOP, VISA, and medical 
clearance) at that time. I will need to verify who handles the Travel Request Forms 
(A.I.D. Mission or Betty Jolie at WPI). In addition, could you please obtain the name 
of the primary A.I.D. Mission contact for future correspondence. 

12. 	 Additional names of individuals given to talk with at O.I.T. given were Tom Donnelly 

(PIOP forms), Paul Knepp (former O.I.T. consultant - 202-663-2692) and Ethel Brooks. 

13. 	 We need to verify that the A.I.D. monthly allowance is $865 for Worcester. 
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MEMORANDUM
 

DATE: July 22, 1993 
DEPARTMENT 

TO: Carlos Becerra, ESPOL 

FROM: Lisa Jernberg, Director of OF 

Graduate Management Programs MANAGEMENT 

SUBJECT: Status of Graduate Applications 

Thank you for your letter. I wanted to promptly respond to let you know that both Victor 
Gonzalez and Edgar Iqzuierdo have been accepted to the programs to which they each applied
(M.S.M. and M.B.A. respectively). As per their applications, we are working to have them 
arrive for the January 1994 semester, unless otherwise indicated. I have not yet sent out formal 
notification, however, because I've been working with Jim Rollings to compile a complete 
outline of what is required to get the students to WPI and to appropriately implement the 
ESPOL/WPI agreement. I will be contacting A.I.D. this week to get specific answers to some 
of the questions identified. 

In the meantime, however, I will plan to send a letter of acceptance to each of these individuals, 
but I will make note that a second letter will be forthcoming detailing the specifics of their 
arrival. 

If you have any questions, please contact me as soon as convenient. I will pass a copy of your
letter on to Jim Rollings as it answers s:,veral of the questions identified. 

Thank you for your patience. 

cc: Jim Rollings 



SWORCESTER Department of Management
NO TITUTER(0)8151

POLYTECHNIC 100 Institute Road 
NSTITUTE Worcester, MA 01609-2280 

(508) 831-5218 

FAX: (508) 831-5720 

Post-It" brand fax transmittal memo 7671 F of pages I. 
To From 

July 29, 1993 Co. Co. 
Dept. Phone # 

FaxN Fax 

Ms. Linda Walker 
Office of International Training 
Washington, DC 

Dear Linda: 

Per our phone conversation today, Worcester Polytechnic Institute has accepted two individuals 
from Ecuador who will be traveling to WPI in January to pursue graduate management degrees
under the AID/OIT Participant Training Program. 

In order to get this process started (and to help establish internal procedures for future trainees),
could you please send me any materials that you have detailing the VISA requirements (forms,
guidelines, etc.) for these individuals. 

Please mail the requested information to: 

Lisa Jernberg 
Director, Graduate Management Programs 
Worcester Polytechnic Institute 
Department of Management 
100 Institute Road 
Worcester, MA 01609 

If you have any questions, I can be reached at (508) 831-5561. Thank you in advance for your 
assistance. 

Sincerely, 

Lisa M. Jernberg 
Director, Graduate Management Programs 



DRAFT
 
August 2, 1993 

Mr. Edgar E. Izquierdo 
P.O. Box 09-04-164 
Guayaquil - Ecuador 

Dear Edgar: 

Your application for admission to graduate study at Worcester Polytechnic Institute has been carefully 
considered by the faculty of the Management Department. In accordance with their recommendation, 
I am pleased to offer you a provisional admission to the full-time graduate program leading to the 
Master of Business Administration degree for the January 1994 semester. 

Originally, WPI had agreed to waive the TOEFL requirement of your admission. However, we have 
completed detailed discussions with A.I.D. and have been informed that WPI must follow the A.I.D. 
Participant Training Guidelines in processing your visit to WPI. A.I.D. requires that you submit 
official TOEFL scores (500 or better) to show your proficiency with the English language. Thus, this 
is the provision of your admission. I am enclosing the forms needed to register for the October 
TOEFL. It is important that A.I.D. requirements be satisfied in order to receive the appropriate support 
and clearance for your stay. 

You have been accepted as a Research Assistant at WPI. With this, you will receive a monthly stipend 
of $1,092 ($400 funded by ESPOL, portion funded by A.I.D., portion funded by WPI) and a waiver 
of your tuition, in exchange for 20 hours per week of research activities for the duration of your stay. 

With regards to the specific issues pertaining to your arrival at WPI, the A.I.D. Participant Training 
Program requirements are currently being verified (e.g. obtaining your J1 VISA, Medical Certification, 
Training Authorization Forms, Travel, Health Insurance, etc.). You will receive a separate letter 
detailing the process and paperwork required to "get you to Worcester" at a later date. 

With regards to your program options, I am forwarding four potential schedules from which you should 
select ONE. Although there is some flexibility with the courses being taken when listed, please note 
that the 19-20 and 24 month options have been designed to facilitate the timely completion of your 
degree. You will be required to chose between a 6 or 9 credit thesis, as outlined by the options 
provided. Please note that whichever program of study you select, you will need to maintain the 
academic standards required by WPI. 

Should you decide to accept our offer of admission, a deposit of $50.00, payable to WPI, should be 
forwarded to the Management Department by October 1, 1993, along with the enclosed response card. 
This non-refundable deposit covers $20 for the Graduate Student Organization Fee, and $30 for the 
Orientation Fee. The $100 additional deposit typically received from students has been waived. 

Sincerely. 

Lisa M. Jernberg 
Director, Graduate Management Programs 



ESPOL - Recommended Student Schedule - Draft 

January 1994 - July or August 1995 

If 9-Credit Thesis Option Selected: 	 (19 months if done by end of July, 
20 months if Aiygiut needed to complete thesis work) 

Spring 1994 3 courses (9 credits) MG540 Operations Management 
MG550 Statistical Methods 
MG547 
MG542 

Project Management (MBA elective) 
Quality Planning & Control (MSM 

1/3 Thesis (1 credit) 
elective) 

Summer 1994 1 courses (3 credits) MG530 Organizational Science 
1 Thesis (3 credits) 

Fail 1 4 courses (12 credits) MG510 Management Accounting 
MG570 Computers in Business 
MG580 
MG531 

Economic Theory 
Managing Organizational Change 

OR 

OR 

MG590 
MG527 
MG54+8 

Management and Society (MBA elective) 
Risk Management 
Productivity Management (MSM elective) 

Spring 1995 3 courses (9 credits) MG520 Financial Management 
MG560 Marketing Management 
MG591 Business Policy 

2/3 Thesis (2 credits) 

Summer 1995 1 course (3 credits) MG595 Business Law & Ethics 
1 Thesis (3 credits) 

Total: 15 courses (45 credits) 



If 6-Credit Thesis Option Selected: (19 months if done by end of July,
 
20 months if August needed to complete thesis work)
 

Spring 1994 3 courses (9 credits) MG550 
MG547 
MG590 

OR MG598 
MG542 

MG598 

Statistical Methods
 
Project Management (MBA elective)
 
Management & Society
 
Breadth elective (MBA elective)
 
Quality Planning & Control (MSM
 
elective)
 

Independent Study MSM elective
 
OR Other MSM elective 

Summer 1994 MG530 

Fall 199, MG510 
MG570 
MG580 
MG527 
MG548 

Spring 1995 3 courses (9 credits) MG520 
MG560 
MG591 

2/3 Thesis (2 credits) 

Summer 1995 2 courses (6 credits) MG595 
MG540 

Total: 15 courses (45 credits) 

Organizational Science 

Management Accounting 
Computers in Business 
Economic Theory 
Risk Management 
Productivity Managemeni (MBA or MSM 
elective) 

Financial Management 
Marketing Management 
Business Policy 

Business Law & Ethics 
Operations Management 

Note: Either of the above is expected to be an extremely challenging program of study. 



January 1994 - December 1995 

If 9-Credit Thesis Option Selected: (24 months) 

Spring 1994 3 courses (9 credits) MG540 Operations Management 
MG550 Statistical Methods 
MG547 Project Management (MBA elective) 
MG542 Quality Planning & Control (MSM 

elective) 
1/3 Thesis (1 credit) 

Summer 1994 1 course (3 credits) MG530 Organizational Science 
1/3 Thesis (1 credits) 

Fall 1994 3 courses (9 credits) MG510 Management Accounting 
MG570 Computers in Business 
MG580 Economic Theory 

Spring 1995 3 courses (9 credits) MG520 Financial Management 
MG560 Marketing Management 
MG591 Business Policy 

1/3 Thesis (1 credits) 

Summer 199 i course (3 credits) MG595 Business Law & Ethics 
2/3 Thesis (2 credits) 

Fall 1995 1 course (3 credits) MG590 Management & Society 
OR MG593 International Management (MBA elective) 

MG592 Entrepreneurship & New 
Venture Management 

OR Other MSM Elective 
1 1/3 Thesis (4 credits) 

Total: 15 courses (45 credits) 



If 6-Credit Thesis Option Selected: (24 months) 

Spring 1994 3 courses (9 credits) MG540 Operations Management 
MG550 Statistical Methods 
MG547 Project Management (MBA elective) 
MG542 Quality Planning & Control (MSM 

1/3 Thesis (1 credit) 
elective) 

Summer 1994 1 courses (3 credits) MG530 Organizational Science 
1/3 Thesis (1 credits) 

Fall 1994 3 courses (9 credits) MG510 Management Accounting 
MG570 Computers in Business 

1/3 Thesis (1 credit) 
MG580 Economic Theory 

Spring 1995 3 courses (9 credits) MG520 Financial Management 

2/3 Thesis (2 credits) 

MG560 
MG591 

Marketing Management 
Business Policy 

Summer 1995 1 course (3 credits) MG595 Business Law & Ethics 

Fall 1995 2 courses (6 credits) MG590 Management & Society 
OR MG593 International Management (MBA elective) 

MG592 Entrepreneurship & New 
Venture Management 

OR Other MSM Elective 
MG??? Free elective 

1/3 Thesis (1 credit) 

Total: 15 courses (45 credits) 
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WPIJournal
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CONTENTS
 

5 The Whole World in Their Hands Diane Benison 

Inan increasingly seamless world, it's no longer enough to be 
.... . ,.... "-:.,a competent professional; one nmst also be a true citizen of 

5 	 the world. Here's how WPI isgiving tomorrow's engineers,
 
scientists and managers aglobal perspective.
 

19 The United Nations of WPI 

While the Institute's students travel the globe to learn about other 
cultures, special programs on campus are bringing the world to 
WPI. So check your passport and fasten your seat belt as we tour 
the Cultural Festival and the African Marketplace. 

254 2 " . The Law of the Frontier MichaelDorev 

Patent law is(lull, right? Not according to WPI alumni who work 
25 	 inwhat's been called the hottest area of legal practice today.
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INPUT
 

Globalization: The Next Big Wave
 

t's difficult to pick up a b us 

ness or economic journal 
these days without reading 

something about the manage-

ment of global marketing, global 

technolog.y, global manufacturing 

or global finance. Globalization 

has joined total quality manage-

ment as one of the most written 

about and talked al)out subjects 

in American business and indus-

try. And as with TQM, successful 

globalization of business activi-

ties will be a fundamental ele-

ment of competitive survival 

for the world's major industrial 

companies in the 1990s. 


To appreciate why this is so 
one need only look at Americas 
changing economic role in the 
world. Inconstant dollar terms, 
the world's economy, expressed 
as total Gross Domestic Product, 
was $2trillion in 1970: 20 years later, it was 
$15.7 trillion. In 1970, the U.S. economy 
was $1trillion, fully half of the world's 
Gross )omestic Product. By 1990 
it hadldroppel to a third of the world 
economy, or $5.1 trillion-still an enor-
nious number, but with consideral)ly less 
impact than it had two dlecades ago. 

What has happened to lapan, our larg-
est economic competitor? In 1970 its $200 
billion economy made up 10 percent of 
world GDP. But by 1990, it had grown to 
$3.2 trillion, exceeding 20 )ercenit of world 
GDP and doubling its economic influence. 
The world's third largest economy belongs 
to Germany Somewhat surprisingly, its 
relative economic strength remained 
fairly constant over that same 20-year 
period, constituting around 10 percent 
of world GDP. 
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Another measure of relative economic 
strength is exports. This has been an area 
of strength for the U.S., where exports 
grew from ,1 )ercent of GDP in 1970 to over 
7percent of GDP ($100 billion) in 1990. 
Japan's exports remained fairly constant at 
around 9 percent of GDP over that 21-year 
)eriod (though they actually dlro)pedl from 
a high of II percent of GDP in 1980): they 
reached about $300 billion in 1990. Ger-
many isthe champion exporter, with 25 
percent of GI) ($110imillion) in 1990. Of 
course, net exports paint amuch different 
picture, with tlhe U.S. running a significant 
negative balance of trade over the last 
decade, and Japan and Germany running 
large, positive )alances. 

The last measure of relative economic 
strength I'd like to talk about is l)roductiv-
ity Ifwe use Gross Domestic Product per 

as our measure, tile 
U.S. isstill the most productive 
nation in the world. In 1990 we 
produced $50,000 of GDP for 
every worker, comparel to 

" 	 $30,000 in Japan and only 
$15,000 in Germany. But our 
enormously productive farming 
industry and our large financial 

retail institutions distort 
this measure in our favor. II we 
look just at manufacturing pro
ductivity,the Germans are 10 
percent more productive than 
we are and the Japanese are 20 
percent more productive. In fact, 
the Japanese rate of productivity 
improvement is three times what 
ours is per year, although that 
gap is narrowing. 

America is still the world's 
largest economic force and the 
world's largest market. We're an 

enormously productive )eople; we just 
don't have the dominance we had 20 years 
ago. We have to learn to play on equal 
terms with our economic competitors. 
We're no longer the only game in town. 
Many of us don't like that, but those of us 
who learn to do business in this new inter
national economic environment will be the 
winners of the next decade. 

Perhaps the iosL telling measure of 
industrial globalization is the percentage 
of revenue derived from outside the home 
country For America's 100 largest indus
trial companies, the percentage of non-
U.S. revenues grew from I,4 I)ercent in 
1970 to almost 40 )ercent in 1990, For 
Japan's largest companies, the percentage 
is 57 percent; for Germany's, it is 69 per
cent. Furthermore, for U.S. companies, 
those revenues have shifted from being 
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derived largely from exports to being de-
rived largely from products manufactured 
outside the country, 

This last phenomenon is supported by 
a 15-fold increase in investment by U.S. 
companies manufacturing outside the U.S. 
In the same period, however, there has 
been a 3(-fold increase in foreign manu-
facturing investment in the U.S. Both mea-
sures accelerated dramatically in the last 
half of the 1980s. 

Consider Bausch & Lomb. As late as 
1985, less than 20 percent of our revenues 
were derived from businesses outside the 
U.S. In 1992, 51 percent of our $1.8 billion 
in revenues came from outside the U.S. In 
1985, 7percent of our profit was derived 
outside the U.S.; in 1992, more than 60 per-
cent was. In 1985, more than 80 percent of 
our products sold outside the U.S. were 
exported from the U.S.; in 1992, 80 percent 
of our products sold outside the U.S. were 
made outside the U.S. 

This shift in the center of gravity of U.S. 
corporations has had significant implica-
lions for the way those corporations are 
organize(l and operated and for tie kind of 
people who operate them. "''Think globally, 
act locally" is today's catch phrase for or-
ganizational theory, but how to (o that 
effectively is the subject of much debate 
and research. It is depenident on many fac-
tors, like the uniformity of products, the 
nature and cost of technology develop-
mnent, the location of core competencies 
and, probably most important, the corpo-
rate cultures involved. 

A few traditional models define both 
ends of the organizatioal spectrum. On 
one end, there is tile "global company." In 
the global company, functions-finance. 
marketing, manufacturing, product devel-
opment and so on-are managed on a 
worldwiw, basis. Sales is the only real local 
funck,,m. Communications are simple: they 
flow ou: from the center and back into the 
center. The decisik,, .hain is also simple, 
with all key strategic decisioh~s being made 
at the center. Companies organize this way 
because it is efficient. 

Companies that have traditionally orga-
nized globally are those that have ahigh 
technology content, that are very capital 
intensive, or that have strong global brand 
names. Japanese companies are typically 
organized globally, as are the giant U.S. 
pharmaceutical companies. Coca-Cola is 
organized globally, 

dent, self-contained country units. The 
country general manager is the strongest 
executive in the corporation. Marketing, 
manufacturing, product development and 
finance are all done at the country level, 
The role of the corporate center is,simplis-
tically, to collect the money and change 
the country management when there's no 
money to collect, 

Companies organize this way because it 
puts decisions closest to the customer and 
best meets the needs of the local market. 
Many of America's great consumer pack-

aged-goods companies and food compa-

nies are organized as multinationals, 

Unilever is a good example. 


Harvard Business School professors 
Christopher Bartlet and Sumantra Ghoshol 
have developed the concept of the "trans-
national company," which they described 
inan ilnportant book called Managing 
Across Borders. In a trausnational con-
pany, there is no real home country men-
tality. A transnational tries to achieve all 
the efflciency and synergy of a global com-
pany, with all tile local responsiveness of 

a multinational. The structure fits with tile 

corporate culture, but ina transnational, 
structure is less important than the operat-
ing mechanisms put into place to make the 
organization run. 

A transnational makes the best use of 
its core competencies regardless of where 
in the world they are located. In a trans-
national, employees recognize that, while 
they are paid to perforni a spe
cific job ina specific location, 
they are part of a global enter
prise. They have an obligation 
to learn from and contribute to 
that global enterprise, so they 
are better able to perform their 
specific jobs in their specificI 
locations. The transnational [ 
creates an environment of 
continuous global learning. 
It creates aseries of networks 
within the organization that do 
the work of the organization. 

Advances in communica
tions have made transiational 
companies possible; in fact, 
advanced communications are 
acritical requirement for them 
to work effectively. Today, 
relevant information is being 
made available ol a real-time 
basis-and deeper into these 

area networks interconnected oil aworld
wide basis are now being used widely, 
avoiding the need for large groups of 
people to jump on planes in order to meet 
face to face. 

Networks of functional managers have 
worldwide information available to them. 
Product managers have market research 
on new and existing products from a num
ber of different countries; marketing man
agers have competitive information avail
able on global competitors; financial man
agers can coordinate currency hedges in 
multiple locations to protect acorporate 
balance sheet line item. 

The strength of these communication 
technologies really comes into play in glo
bal product development. Television ad
vertisements for the Ford Escort trumpet 
it as the "world car." Parts of it are manu
factured and assembled in countries 
around the world, with final assembly in 
the U.S. At Bausch & Lomb, we've devel
oped similar "world products" by learning 
to meet local market needs from a corn
mon technical platform. 

We make a product called Interplak. 
Tile electromechanical design for this 
home pla(IUe-renioval device is done in 
the U.S.; the ergonomic design is done 
inJapan. The batteries are supplied from 
Japan, the motors are built in the People's 
Republic of China, the charging base is 
made in Hong Kong, the precision-molded 
plastic pieces are manufactured in Atlanta, 

,,. , .' 
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Tile other end of the organizational organizations than ever before Bausch & Lomb's Interplak Is a true world product, 
spectrum is the multinational. A multina- possible. Teleconferencing, built from parts made around the world and modified 
tional is organized around strong, indepen- videoconferencing and local- to meet the needs of customers in30 countries. 
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the brush head is made in Ohio, and the 
final assembly is clone in Mexico. 

To meet local, retail and consumer 
needs in 30 countries around the world, 
there are 50 variations of tile same basic 
Interplak design. There are marketing man-
agers, product design engineers, cost ana-
lysts and manufacturing managers in nine 
locations, all of whom work on product 
development for these products. Design 
and specifications are computerizecl at the 
design locations and electronically trans-
mitteci to tile manufacturing sites for the 
various parts and assemblies around the 
world. When it is r:',essary to change a 
specification, the worldwide file can be 
updated on a real-time basis. 

There is a network of 20 people who 
bring new products in this category tomarket, managing the process from idlea 

generation to product launch. They meet 
face to face maybe twice per year.All tile 
work gets clone on an interconnected in-
formation network with regular use of 
video conferencing. 

Here's another example. Ten years ago 
Bausch & Lomb's primary business was 
the mamfacture of contact lenses, and 
that is still an important business for us 
today. The typical age profile of acontact 
lens wearer is 18 to 35. Inthe 35 to 40 age 
range, preshyol)ia starts to set in and a 
contact lens wearer needs bifocals. There 
really is no effective mass-market bifocal 
contact lens; the known technology simply 
doesn't work. As a result, a percentage of 
our market every year switches to wearing 
spectacle bifocals. 

The technology does exist to individlu- 
ally manufacture a bifocal contact lens for 
a specific eye. On the surface, this is not a 
particularly interesting business for acorn-
pany that makes millions of contact lenses 
at very low cost. The many design i)arali-
eters that need to be taken into account in 
an individually manufactured bifocal con-
tact lens result in hundreds of thousands 
of variations, 

But an engineer in Holland came up 
with a concept that could manufacture 
these individually designed lenses at a 
very low cost. A doctor in Europe or the 
Midcdle East could call an 800 number in 
Ireland and access a voice-activated pro- 
gram. He would then input the specific 
values for the design parameters, which 
he would have measured on his patient. 

The digitized information would be fed 
into a computer-controllecl laser, asystem 
developed by aU.S. company working in 
concert with engineers in the U.K., who, in 
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MeproductsMaking contact lenses for people ages
18 to 35 is an important part of Bausch 
& Lomb's business. A way of making 
individually designed bifocal contact 
lenses at a reasonable cost may open 
up the over 35 market for the company. 

turn, worked with scientists from the Uni-
versity of Manchester. The laser would cut 
the digitized design into aspecial polymer; 
within a minute of the information being 
taken from the doctor, a finished bifocal 
lens would be in a package ready to be 
mailed for delivery within 48 hours. 

The )rocluction unit I've just described 
could manufacture up to 5,000 individually 
designed bifocal contact lenses a clay at a 
cost well within the range of financial rea-
sonableness. Four of these units, located 
strategically throughout the world, could 
supply worldwide market needs. 

The skills required to succeed in this 
kind of environment have definite implica- 
tions for scientific and engineering educa-
tion. The hardware-the core science and 
engineering curricula and the may it is 
taught-is in place and is effective. Uni-
versity-level education in science and 
engineering in this country is widely re-
garded as the best in the world. The only 
criticism I have of the hardware is the lack 
of appropriate attention to the concepts 
and application of total quality manage-
ment, although agroundswell is beginning 
to develop for additions to the curricula in 
this area. 

The software-the nonscience-based 
classroom work and the experience out-
side the classroom-is a different matter. 
The fostering of acceptance and awareness 
of cultural diversity (further than that, the 
development of an intense, intellectual 

curiosity about cultural diversity) is a 
necessity in the educational program. But 
it is not really evident on college campuses 
today; in fact, the reverse seems to be true. 

There has to be arecognition that 
because something is different, it's not 
necessarily better or worse-it's simply 
different. This skill doesn't come as natu
rally to us as it cloes to Europeans, nor do 
we work as hard at it as the Japanese. A 
Japanese company wouldn't think of send
ing executives to America to negotiate a 
business deal if they didn't speak English. 
Nor would those executives ask to have 
dinner at asushi bar if they were with their 
American counterparts. 

Yet American language capability is 
notoriously bad. We too often try to sell 

designed only for U.S. markets,anwetyo reorwltsadli
and we try to force our values and life
styles onto our international counterparts. 

There are many ways acollege or uni
versity can encourage cultural diversity 
and perspective: language studies, specific 
cultural studies, increasing the number of 
foreign students, hiring international schol
ars, serving international food and creating 
diverse cultural support systems. All of 
these can work with the support and com
mitment of the leadership and the faculty. 

WPI is uniquely positioned to provide 
national leadership in global science and 
engineering education. I was asenior when 
the faculty approved the WPI Plan. The 
guiding objective of the Plan is simple: 
to educate humane technologists. 

By pursuing that objective, WPI has 
already put in place most of what is 
needed to create successful global tech
nologists, including the recluirement that 
students work on cross-functional teams 
to solve problems; the requirement that 
they sul)plement scientific studies with 
studies in the humanities and social sci
ence, incl,,ding, for many, work at global 
project centers: and the courses and 
projects that give them the ability to 
work oil real problems in different cul
tural environments. 

The Plan puts WPI on the leading edge 
of the wave. And I firmly believe it will be 
a very big wave. 

Zarrella is president of Bausch & Lomb Inc., 
a leading workvide manufacturerofhealth
care and optics products. This essay was 
adapted f'rom Zarrella's address to the WPI 
Workshop on Internationalizing Science and 
Engineering Education held in Waterville 
Valley, NH., in October 1992. 
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Whole WorlId 
iVA Tkeir"Hcvands 

By DIANE BENISON 

hrough WPI's Global Perspective Program, 

students have traveled the world to complete 
professional-level projects. The program 

isalso building a growing base of globalizatior 
programs and curricula here on campus. 

The goal is to help students better understand 
their roles as working professionals and citizens 

on an ever shrinking world. 



arshail NMcLuhlan's 1967 book, 
ie Nk'dium is the Message, became 
famous flot its o lmservat lol that, 

nte
.ewelectronic interdependence recre
al te otherl-llne (magecglofal vilit 


ag"Thteasy to grasp word-pictutre had 

i for his
a vividness that resonate l totantly
readlers. But motre thaln two decadles aigo. 
the interdelpendence M~clian dlescrilbedl 

,,,is an alstractioin for inost pe,,ple.still 
Todlay,the(global village no longer refers 

,nerely to'the real-tiime contniectio~n oflpeople
via p~hone, fax, nm,>deni anti satellite. Now.' 

hunan society around the world is being 
transformed by the ielding of hundreds 
of national eco0ono1ies into a single world 
market (see Input, p~age 2). 


Volumes have been written aboot the 
.ghulahiat (n of business, techn(tgy, tan-
ufacturing and finance. 1In1992, Busi.nss 
ltiek marshaled the efforts of nearly 200 
reporters, editors and other staffers to pro-
dLIce a special issue on the global ec'iOii\V

isea 
and its iimpact ointhe United States. If the 
U.S. is to retain its vital it s ai nation and 
a world-class economy, the editors con-
cluded, liew ways of thlnking and acting 
are needed. 

Part of the reslonsi)ility for changing 
ou

uouir ways If toilking anil acting w,,ill fall to 
e(hucators. Fronlelementary school to 

raduate school, e(lcatitinal institotions 
are gra)pling with the need to devehlp cur-
riculunis and classroom exleriences that 
prepaie stldents to function effectively in 
a fulturethat proimises greater contact be
tween cultures and iore diversity illall 

aspects of life. 
Those oulng llnand woleil will find 

a world waiting for their skills. A recent stir-
vey Ily McKinsey & Co. found that iiost 
corpo(rate CF,()s recognize the increasing 
iil)ortance of international iarkets toithe 
success Of their companies. These firlnswill 
be looking for employees with tile experi-
ence,skills and cultural awareness to help 
them succee( internationally. 

That means being able t(design and 
bul( I)riducts that will sell in diverse mar-
kets arnidll tile world indto work effec-
tively withi felloiweillployees, consultants 
antd cistIoners who live i ither nations. 
And it may well llean being ready tol relo-
cate to corporate offices, (livisilis and sub-
sidiaries outside the U.S. Inshort, it means 

that tile i)r(Ifessionals (If tooirrow imllst he 
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WPI Students 
Travel the Globe ,0 

SV 
WPl currently operates project centers, 

project programs and exchange pro
grams in15 countries on four conti
nents; new prograins are added 
frequently. Project centers are staffed
by full-time WPI faculty members 
throughout the seven-week periods 
that students are in residence. 

While project prograins do not have 
resident WPI faculty advisors, the Insti
lute hires local advisors and coordina
tors to work with students. On-campus
advisors often visit project programs 
briefly while students are on site. 

Some project programs, such as 
the one in Ireland. are conducted in 
conjunction with universities with which 
WPI maintains exchange programs. 
Students may also do traditional year
or semester-long exchanges with these
universities, taking courses inEnglish 
or in the language ofthe host country. 1 Worcester Polytechnic Institute 
Some students complete aproject 2 Washington, D.C., Project Center 
during their exchange. 3 Ecole Polytechnique Exchange, 

Montreal, Canada 
4 San Francisco Project Center 

more than conpetent engileers, scientists ered his report inJanuary. "Ihave no hesita
and ianagers. rhey inust be true citizens tion inasserting that WPI is way above tile 
of tile world. national average for its type of institution in 

teriis (Ifwhat ithas already accomplished 
o in tile field of global education," lie wrote.trcester Polytechnic Institute has 
been ill the cutting edge of the "The flexibility and innovative character 
globalization of technological edu- of its currictltilll through the IQP, MQP, and 

cation for two (Iecades. Among exlerts -unlolal ities Sufficiency, and tile flexible WPI 
familiar with WPI and with science and elgi- calendar arrangelileilts, have contributed 
neering education in tile United States, the greatly to the achievements of WPI to (late. 
Institute is considered the national leader. Yet, its )otential inglobal education is cill

[in1992, Maurice Harari, a nationally siderable andi because If its rather unique 
known leader ininternational edication, institutional character and high quality, 

was asked to evaluate the Institute's glolal WPI is very well-positioined to aspire to a 

p)rograims. Harari, dean eineritus at the national and international leadership role 
Center for Internatillnal Ed ucation, Califor- in higher education. Its interest andI experi

nia State University at Long Beach, (eliv- ence in working at the intersectionm of 
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5 Puerto Rico Project Center 12 Technical College of Munich Exchange, 
6 Ecuador Project Center Munich, Germany 

University of Limerick Exchange,
Limerick, Iretand 

13 Federal Technical University Exchange,Zurich, Switzerland 

8 London Project Center 14 Venice Project Center 
9 Ecole des Mines and 15 Moscow Institute of Engineering Physics Exchange, 

The University Marne-La-Vallee Exchange,
Paris, France 

Moscow, Russia 
16 Royal Institute of Technology Exchange, 

10 Catholic University Exchange, Stockholm, Sweden 
Leuven, Belgium 17 Bangkok Project Center 

11 Technical University of Darmstadt Exchange, 18 Hong Kong Project Center 
Darmstadt, Germany 19 Taipei Project Program 

technology, the sciences an(l social issues, U.S. engineering stulents who stodiedl over- gram of the kind that are common at liberal 
represent a sound an(i invaluable base for seas that year. arts colleges. It is also not an internshil. 
yet another quant uin leap forward inqual- Currently, about a thbird of all WPI under- 'These students are not pouring coffee and 
ity, service, innovation an(I international graduates particip)ate il ;ill off-camlplus aca- running errands. '['hey're working on al)
reputation." deiiic experience by the time they graduate. plie(l research that is substantive and im-

WPI's leadershi) can be imeasured in sev- The Institute's strategic plan calls for in- portant to the sponsoring organizations.
eral ways. For example, a recent Institute of creasing that to half of all unlergraduates And, those organizations use the results of 
International Ed ucation survey of stu(ly- by 1995. "1don't think that's an Unrealistic the students' work; I think that's it critical 
abroad pri granis at coiileges and universi- goal," says Susan Vernon-Gerstenfeld, ad- thing to unlerstand." 
ties, found that about 71,000 students en- junct associate professor of inter(liscipli
rolled in accredite(I U.S. institutions st tidied nary studies. "So far, the quality of the lie Institute haid lhe groun(lwork for 
overseas in 1989-99. (f that no inuber, only students who particil)ate has been quite national lealershilp inglobal educa
].3 percent were engineering majors. I nrin.ig high. ''his is a selective program, but we're tion when it created the WPI Plan in 
that same period, I I I WPI studr nts coim- not just taking the Superstars. We're also the early 1970s. 'I'wo elements of the Plan 
l)ieted project work abroad. Aniong those taking the s'leady, har(I worker%who show have been key to the evoluiti of the
Ill students were 86 engineering majors. real i)roaise. Institute's global )rogran. h'le first is the 
''hey represented nearly 10 percent of all "i'his is not a junior year abroad pro- Interactive Qualifying Project (IQP). One of 
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three projects required of all undergradu
ates, tile IQP requires students to look at th 
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V." :Schachterle 

Hossein Hakim, left, and Lance Schachterle have played pivotal roles in launching 
and sustaining WPI's Global Perspective Program. Schachterle helped establish the 
Institute's first overseas academic endeavors. Hakim helped start the Center for 
International Studies and is now WPI's Global Program Officer. 
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of science, technology and soc 
ety. 'hre second critical elenment is all aca

calendar based on seven-week ternis 
Lance Schachterle, associate dean of till 

dlergraluate stulies and chairman of the 
Interdisciplinary Studies livision, says 
WPI's globalization efforts occurred as a 
natural, though unanticipated, outgro)wth 
of the Plan. "When thle Plan shifted the focu 

learning at WPI fron a traditional pure 
work approach to a project-hased

nodel, the integration of learning into real
world experiences becanme tile b~asis for 

an undergraduate degree," lie says. 
"Itoccurred first to the faculty and then 

to tile students that the IQP offered us all 
opportunity unavailable at all other univer
sities. Students have to conlplete this de
gree requirenient in any case; why couldn't 

* they carry it out beyond the hounds of the 
~, camiputs. In fact, there seeniec no reason 

4 why this requirement couldn't be met any
where in tie world. It niade a lot of sense 
for students who were looking for an 
opportunity to gain international experiecc 
within their four years to do so through a 
project abroad, rather than through an extr 
sunnier or seinester." 

Making that idea even nore attractive 
was WPI's seven-week tern system. In seve 
weeks, astudent can do significant project 

work oiff canmpus without losing ground in 
Ineeting the rigorous and extensive course 
requirements typical of colleges of engineer 
ing and science. 'rie senester systen com
mon at other engineering and science 
institutions can pose more of abarrier, 
Schachterle says. 

Schachterle, who joined WPI in 1970 to 
teach modern British literature, playeI a 
pivotal role in launching the Institute's 
globalization progran more than two de
cades ago. Though tie had clone his doc
toral dissertation on Charles Dickens, 

had never been to England. 
When lie made plans to travel there in the 
sunmer of 1971, WPI, which had made con
tact with a university in London, asked hin 
to help pursue all exchange program with 
that institution. 

"That led directly to the first WPil stu
dents carrying out any kind of academic 
work overseas," ie says. In addition to the 
London exchange, in exchange program 
was also established in Zurich during the 
;97,-74 acadenic year. The first overseas 
IQPs were completed through these pro

grams. The Institute's first resident project 
cer.ter was founded in Washington, D.C., 
in 1974; a project program was launched 
in San Francisco a few years later. 

8 



Studying Culture and Computers inSwitzerland
 

hange is Inevitable in a progressive 
society. Change is constant." Ben
jamin Disraeli was referring to the 

society of 1860s Britain when he wrote 
those words, but most leaders in our 
technological society would agree they 
seem more true today. 

Paul M.Szymkiewicz '93 and Steven P.-
Vassallo '93 spent their junior year as ex
change students in Switzerland, where 
they took courses and completed an In
teractive Qualifying Project titled "The 
Cultural Implications of Computerization 
in Swiss Banking." The students' project 
explored the reciprocal relationship be
tween culture and the implementation 
of new technology. 

Through personal interviews and a 
survey (both completed in German), as 
well as personal observations, the stu
dents analyzed the impact of culture and 
technology on the organizational and 
work processes within Swiss banks. Rob
ert E.Kinicki, associate professor and 
head of the Computer Science Depart-
ment, and Lyle E.Wimmergren, associate 

professor of management, were the 
project advisors. 

While in Switzerland, Szymkiewicz 
studied computer science at the Engi-
neering School HTL in Brugge-Windisch; 
Vassallo studied mechanical engineering 
at the Swiss Federal Institute of Technol-
ogy in Zurich. 

Vassallo prepared for the exchange by 
completing a six-course Humanities Suffi-
ciency (the equivalent of a humanities mi-
nor) in German at WPI. He then continued 
his studies in Germany for two months 
before traveling to Zurich in August 1991. 
Szymkiewicz emigrated with his family 
from Warsaw to West Germany in 1986 
and completed high school there. The 
family moved to Worcester in 1989. 

The idea for the IQP came from 
Kinicki, who spent a year as a visiting pro-
lessor at the Business School in St. Gallen, 
Switzerland. He observed that the Swiss 
were still in the process of scrambling to 
implement information technology In 
their everyday lives, and that the diffi-

, . 

Paul Szymkiewicz, left, and Steven Vassallo pose before the backdrop of the Swiss 
Alps. The students completed an IQP that looked at how Switzerland's unique 
culture affects the way people react to new computer techno!ogy. 

culties seemed rooted in Swiss culture, 
"We recognized that introducing new 

technology into an organization can affect 
the values, norms and assumptions of the 
members," says Vassallo. "We were aware 
that because Switzerland has been geo-
graphically, economically and, perhaps, 
emotionally isolated, the country has tradi- 
tions and a culture all its own." 

"We knew that Swiss banks were some of 
the most technologically advanced in the 
world," adds Szymkiewicz. "But we hypoth-
esized that, because of workers' cultural re-
sistance to change and the inherent differ-
ences between banking and computer sub-
cultures, the Swiss might have been reluc-
tant to accept the new computer technology, 
We called this phenomenon 'cultural inertia.'" 

The students created a survey geared to 
the average Swiss citizen; additional ques-
tions were added for those who interact 
with computers and banking as profession-
als. They found that younger respondents 
were most likely to recognize the need for 

technological change. Nonetheless, re
gardless of the bankers' ages, efficiency 
triumphed over tradition and technol
ogy was accepted. 

But just as important as the project's 
ultimate outcome, was the profound im
pact it had on its two designers, Vassallo 
says. "As exchange students in Zurich, 
we had an incredible opportunity to gen
tly open a very closed culture and have 
a look inside. Most impressive, however, 
was not what we saw, but rather how 
we now see." 

"As Americans, as engineers, as stu
dents-most generally speaking, as hu
mans-we see the world in a certain 
way," adds Szymkiewicz. "We evaluate 
the world without ever evaluating the 
lens through which we are looking. It is 
only when we leave behind our old per
ceptions and try looking through a dif
[erent lens that we really make a shift in 
the way we see the world." 

-BoNNIE Gi.mvAss\V 
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Ireland Ie(amei ,iregiular destiniitioii tiimie, there was ii groiclswell fiinterest iin is nlot just ii route to uiiilerstaiinliiig people 

for student project teamns ill 1983 ali the cross-cultural issues ilioinig the fiaculty anid iii other countries. It is also a w',ay if nider
first overseas project center, in LIodon, wa: a(hninistration. In 1988, that interest culini- staiiiliiig anId learning to cooperate vith 
inaui.uratel ill 1987. More recently, project nated in the creation of the Center for lot er- other Americans wno have c(iuie frimll other 
I)rograiiis have been established inVenice national Studies on camlpus. The center parts of the wurlI-peolhe like iiivself.' 
anl Bangkok (1988), lloin Kong (1989). sought to expaind opportunities for inter- Anl Iranian native wio is iniow a natural-
Tl1ipei (1990). Puerto Rico (1991) and Eua- iiatioiinal stulies at WPI by arraniginog study ize( U.,. citizein, Ilikii had long elieved 
dor (1992). Tlocay about 200 studeits each grioups aiiild lectures, organizing touts ill the l)enefits i gl llalizilig elucitio. He 
year work at piroject centers i( prograins alhroi(I, andienci tinging fl(aculty to tleveloI) says he saw Ihe 'eiiler ais ile niire way ti 
in 18 locations inl ILurope, Asia, North ani advise oi-caiiipis I)rojects with an ecouratge a,w'orl(I )ers)ectiv( at WI. But 

Arimerica antI Liatin Aumerica (see map, inlernatiomal irieiinatioi. IHissein llakiin. lie siys lie aid others at WPl (lidn't feel it 

pages ;iaiid 7). associate professor if electrical engineer- was enough. They believeI that imiterna-

The internaiomal projects program fed 	 tiOlmmi1ing, led the efforts to estahlish that ceiter. isstues and cross-cultural perspectives 

on its oi success, niii(Isuicceeliig years "Historically, international edclatiol has needed to he iiiterwoveii imii ii-cannpis 
saw a growing deiimn(l aiimong students for neant study ahroadl," lie says. "We now real- (ourses and activities, is well. 

iiverseas I)rilject iplirtiinities. At the saie ize that, ;it least for the U.S., study abroad By 19910 it w,is clear that WPI hal tie in

terest and the cai)acity to Nake the next step 
oi the riiad Ito glohal e(hication by iiiaking

liii cimiicerted effort tiiniaike glohal issues anl 
. integral part if all aspects of a Wl etca

otiim.Hlakini, Schmachterle a1m(lseveral other 

fa'mcilty nenihers and ;unministrators per
Ssuai~ld(Ithe lstihlile (lhilll
to estilblishi tile 

.-	 Perspective Prognraii. The proini was 

liunched iii 1991 with I hakini assunhl!ig 

the a(litional res)oiinisil)ilities if (lo lil 

Proinir ()fficter. 
"'lhe goal of the prograim is to extend 

WPI's cinniitiineiit to glohlal education far 

- heyond Ilhe internltikial exchainge and 

project 1 rogriiiS," Hiakih says. "It calls for 
gloializing ill aspets iif Wl progrmiiis

on il iiis and off-hy in'orir)(iratiig gloial 
ierse'tives t irmigh uitevery (lisil)iie 
ont t'ailtlplS, is well as withil nlilla'a(leilic 
ailivities." 

y 1991, whei the Global Perspective 
y arogriwas starte(I, WH l had i 

B small cadre of faculty mienmbers and 
-inistrators who were dedicated to the 

globlizationi of engimeering ;und science 

eduication. T"o help sprea(l the word amid 
build entliiamiii aiiiloog
the rest of the WPI 

.coiinniiiity, Ilakiinoroanized an ioff-caiinltls 
workshop oil ilternatioiializiiig sieice i111d 

.-"eineerhig edicatiol ill ()ctober I992. 

. . Forty-five culty inemn hers, a(Ihliistrators, 
. " -trustees andi friends at tended the weekend 

S" 

b ~sein 

V 
Vari Waterville Valley, N.I. 

An wlitimnal semiiiar was held oil 
c;mipus in Fehruary 1993. Both imleetiigs 

exiiiied the cinehangii ;iattire of natioiinal 

econoinies, the history aiid present state 
of "inteniationalization" inihigher education, 

aiid~ iiiiist iiimriiiirtnt the hiistiirv anid fture 

mProfessor 	 John Zeugner, left, and 

7 .Phanjar Ngamtrakulpanit '93 of 
Thailand look over a map of South

- east Asia. Zeugner, who directs 
WPI's project programs in Asia, 
helped get the first Asian program
started in Bangkok, Thailand, in 1988. 



Breaking Down Barriers inRussia
 

n August 1992, Ronald Passerini '94, 
a computer science major, turned a 
nearly lifelong affection for all things 

Russian Into a four-month exchange in 
the former Soviet Union. lie was the first 
WPI student to fulfill some of his degree 
requirements in Russia; he was also the 
first foreigner to study at the Moscow 
Engineering Physics Institute (MIFI), a 
prestigious, 3,500-student university. 
Until recently, the institution was closed 
to outsiders because its curriculum fo
cused on fields of special interest to the 
government, including atomic power 
and space research. 

"My interest in Russian history, lan
guage and literature started when I was 
about 6 and became close friends with 
a boy whose family had emigrated from 
Russia," Passerini says. 1 became close 
to his family, who invited me to share 
many of their traditions and celebrations." 
Passerini studied Russian for four years at 
Austin Preparatory School in Reading, 
Mass., and another three years at Holy 
Cross College after enrolling at WPI. 

Valentin Boriakoff, associate professor 
of electrical and computer engineering, 
was Passerini's faculty advisor. Boriakoff, 
who was born and educated in Argentina 
but maintains close ties to Russia, his 
parents' homeland, traveled to Moscow 
during the summers of 1991 and 1992 to 
set up the exchange. 

"Interest in computer science in Rus-
sla is very high," Passerini says. "Unfortu-
nately, there aren't that many computers 
available. About 10 years ago Russia 
stopped producing computers and now It 
is difficult to buy them from the West be-
cause of the exchange rate." 

In his IQP, titled "From the Abacus 
Bead to the Photon: AHistory of Com-
puter Technology in Russia," Passerini in-

of WPI's own Global Perspective Program. 
The program has also gained momentulm 

through a two-year, $123,000 grant from the 
U.S. Department of Education. Hakii is us-
ing the grant in a variety of ways to further 
the infusion of globalization at WPI. Some 
of the money is hell)ing faculty members 
revise course content and further their 
development and interest in globalizatioi. 

One of those faculty members is Karen 

I 

1. 

*-. 

Back from a four.month exchange in Russia, Ronald Passerini, right, reviews 
his experiences with his faculty advisor, Professor Valentin Boriakoff. 

vestigated the causes of the decline in the 
use of computers. "He determined that a 
wrong government decision derailed a cred-
itable native computer industry," Boriakoff 
says. "MIFI faculty were interested in his 
project because they are studying the same 
problem. Ron researched aspects of Russian 
computing history completely unknown in 
the West. 

"Because Ron has made such a fine im-
pression on the people he worked with, we 
expect to offer more WPI students opportu-
nities to study and complete IQPs and MQPs 
in Russia in the future. Ten students have al-
ready expressed interest in these projects." 

In addition to his IQP work, Passerini 
took two courses in Russian. "When I first 
got to Moscow I thought, 'I'm 5,000 miles 
from home, Idon't know anyone, and I'm not 
fluent enough in the language to get throi ' 
this.' But everything worked out fine." 

Ruhleder, assistant professor of manage-
ment, whose research focuses on manage-
merit information systems, social and 
organizational aspects of computing, and 
computer-supportecl cooperative and col-
laborative work. Ruhleder is developing a 
teaching case study based on the formal 
unification of the East and West German 
governments. 

Although Berlin is once again the seat of 

An unexpected opportunity presented 
itself to Passerini during his Russian visit. 
"One (lay Iwas feeling homesick and crav
ing American food, so Iwalked downtown 
to the Pizza Hut on Tverskaya Street," he 
says. "Iwas wearing a WPI sweatshirt and 
when I took off my jacket, a guy sitting 
across from me jumped up and said, 'I 
don't believe it. I graduated from WPI 
in 1963!' 

It was Harold Taylor, manager of inter
national programs for United Technolo
gles Corp., who travels frequently 
between Moscow and company head
quarters in Windsor Locks, Conn. "We 
became friends and he invited me to 
send him my resume before I graduate," 
Passerini says. "I'd love to work there for 
a few years, but not forever. America will 
always be home." 

-BoNME GELBW1ASSER 

government for the unified Germany, some 
critical work is still done in Bonn. The two 
cities will be connected with modern infor
nation and communication technologies, 
Ruhleder says. She will investigate a govern
ment-sponsored project called POLIKOM, "a 
multilphase, multiparty effort to design and 
implement the technological and organiza
tional changes required to support work 
across such physical distance," she says. 
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Probing Environmental Issues inEcuador
 

in December 1992, John P.Coyle '94, 
Daniel R.Dibiase '95 and James A. 
Watson '94 comprised one of two 

project teams that inaugurated WPI's new 
project center in fuayaquil, Ecuador. The 
students complett , an Interactive Quali-
fying Project that has already had an im-
pact on the future of the center and WPI's 
work with ESPOL, a technological univer-
sity in Guayaquil. 

The students first prioritized 
Ecuador's major environmental issues 

"The participants see P()I)K()M as a testled 
for other members of the European Coiniu-
nity anid for international corlorations." 

Rub leder says she hel i('es a case stuidy 
)ased oii POIK()M can he used incourses 
in management information systems, tele-
comomunications, international business and 
public policy. "To consider noin-U.S. scena-
rios, students must relinquish their ideas 
ain( expectatioins about how things work 
andireline their own understanding of the 
cultural factors that contribuite to oirganiza-
tiomial decision-mnaking and the miolilization 
if support for potentially ciintroversial 

projects," she says. 
"Sht's going to learn soimitlhiing that will 

help in lier research," I lakini says, "but her 
experiences will also help her revise her 
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and developed aplan for future projects 
by WPI students. They next analyzed the 
environmental and socioeconomic impacts 
of the new Esmeraldas-Santo Domingo 
Poliduct, a 160-kilometer pipeline that 
transports oil and gas to Ecuador's coastal 
region. They determined that the country's 
i)oliclucts have had negative conseqliences, 
including land scarring, erosion, and dam-
age to vegetation and wildlife caused by 
leaks or ruptures in the pipeline. 

"The good news," they note, "is that 
I)ecause of heightened social 
concerns al)out the poliducts 
in recent years, the Ecua-
doran government has felt 
pressure to enforce environ-
mental protection laws. While 
the laws can sometimes be 
contradictory, they cal ulti-
mnately be used effectively 
to reduce the iml)act of the 
pipeline." 

' 	 An Ecuadoran student 
(center, without shirt) 
poses with, clockwise from 
left, John Coyle '94, Joshua 
Dobbelaar '94 and Daniel 
Dibiase '95. In late 1992, 
Coyle, Dobbelaar and 
Dibiase were part of the 
first group of WPI students 
to complete projects at the 
new Ecuador Project Center. 

courses on imanagenm'nt information sys-
teins. She'll briing something back to the col-
lege that will help students." tlakin says he 
is using the Educalion [)epartnmenl grant in 
a similar manner to help other faculty ein-
Iers infuse global issues into naly other 
areas of the WPI trricului. 

Ilakim is also using the'grant to provide 
seed funding ftor inteniat ional stident pro-
graiimimig, cultural festivals and similar ac-
tivities. The grant also brought SC(,\ 
(Satellite (ommtnliicatioins for learniig) to 
caipus. S('t)t1A delivers TV news from inore 
than litcoiuntries in20 laigutages tiott(levi-
sioti sets i'oss caumipus, providing i non-
U.S. view oufworld events and aliowiig 
students to htear outher languagst' spoken 
by native speakt'rs. 

James E.Rollings, associate professor 
of chemical engineering, served as the first 
director of the Ecuador center. *ieis also di
rector of the Latin American Project Pro
grams at WPI and aW.K. Kellogg National 
Leadership Fellow. Along w;th Guillermo 
Salazar, associate professor of civil engineer
ing, and Daniel Tapia Falconi, co-project 
director at ESPOL, Rollings served as advi
sor for this initial project. 

"Itwas important for the students to 
see the relationship between technology 
and society," Rollings says. "By looking at 
one exaniple-the new poliduct-they could 
see the interrelationships that develop with 
other sectors of society.The insights they 
gained enabled them to identify six areas 
of environmental concern specifically re
lated to the poliduct: the impact of the oil 
industry on the Amnazon River, reforest
ation. low-technology projects, the pollu
tion of the Guayas River, the impact of the 
mining industry, and ecotourism. These 
will be considered as potential topics for 
future IQPs." 

Francis C.Lutz, dealt of undergraduate 
studies at WPI, Carlos Becerra, ESPOL's vice 

rector, Frederick L.Hart, associate professor 
of civil engineering at WPI, and Salazar have 
applied for funding to promote the ex
change of facuity between the two institu
tions and to initiate the development of joint 

research by establishing a database system 
to be used in identifying and addressing 

And, the grant is being used to support 
the W\PI-Worcester Pulblic Schools Alliance 
for (;lobal dlucation. Ihrougqh the alliance, 
WPI faculty are working with public school 
teachers to develop a global education 
prograi for grades K through 8. 

Ilakimo recently completed acost analy
sis of the (Ilobal Perspective Program. "The 
resutIts were quite interesting," lie says. 
"()ne iiig ht think that mnaintaining programs 
at 18 silt's around the world woull require a 
huge investlment. But the aialysis inldicated 
that the acadlentc work done off canipus 
would actually cist nore if it were done 
(Il ('allipis.." 

tlakiln says thert' are several reasons 
fotr this. (Onte is the suppirt the program re
t'eives frmin aluonii and friends around the 
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lames Watson '94 stands beneath a section of the 160.kilometer Esmeraldas, 
ianto Domingo Poliduct, an oil and gas pipeline in Ecuador. Watson, Coyle and 
)iblase looked at the potential environmental impacts of the poliduct. 

enviroimiental issues for the Guayaquil region. 
The proposed research includes a provi-

sion for an ESPOL faculty inenier to spend 
two years at WPI stidying for a naster's 
degree; time plan of study wolutd include 
courses in enviroiinental engineering, cmiii-
struction managenlent and computer infor-
mation systenis. "The faculty imeniher 
would also work witht a WPI research assis-
tant on the database project, lecture and 
assist with our ongoing projects at the 

world,allif whin voltmmmteer their services. 
Another is that, for tlie i ost part students 

pay their own transportatiion and housing 
costs when they travel overseas. (WPI stul-
sidizes housimg costs iiWashingtonm, I).'., 
where living expe'nses are quite high, ani 
sinile studeits receive aldditinal financial 
aimdwhteim they are abmoial ti partially offset 
their expens's. 

Soiii' ecnolimmiis result fron the facl 
that the averag(' size mi aimiv'ers'as project 
teaii is three studeits, versus two students 
for a typical l)l hmatiioi caipus. Ili addi-
timim, residhmnt faculty advisors it projet't 
centers womrk with ;im average mif 15 studeents 
at atmline, a project advising maI that would 
le dlifficult to handle ack ilcallus. And, 
since one-third of students who go airoaI 

Ecuador Project Center," Salazar says. 
"rhe database we propose wit Iell) 

us address issues that relate to the poltu-
tion of the Guayas River," liesays. "The 
studeits' work conit)lenents what we 
are proposing. They did a first-class job 
of organizing and classifying areas for 
major future research and have given us 
a strong foundation upon which to build 
this and future proposals." 

-BiiNNIE GEi+tW.,vmER 

ti li projects li smoduring the suimner. 
when they inust pay additional stilnlier-

session tuitiuin, the prograin actually brings 
ii extra revenute for the college. 

"Although the fimancial analysis ofthe 
prograin looks (luite positive," Ilakini says, 
"we should imt liiiit oui analysis ti cist 
cuiniarismns. There's no way to put a dollar 
vatie oi what the experience does foir WPI's 
graouiates. liletters allltonlversationlis, 
a hlimiave told ile and other faculty mmmili-
ters liow their experiences abroad have 
given tlheni their jobs.a coimnlititive edtge ihi 
We Ilanto mli isurvey it aluini this sun-
nier ti etter tundmerstandi this imiact. 

"It's also difficult to mquantify the value 
mifdiversity. If you want a iiore dliverse 
canipus, you have to have peolle who think 

differently. I think the Global Perspective 
Program helps create a miore tolerant envi
ronnent oil campus. And, it's also difficult 
to hieastire the important role the progran 
plays in attracting-and retaining-students, 
sonething not to he overlooked in the 
fiercely conimetitive environlment for higher 
education to(dav. 

''Manly if ou'r comipetitors took at their 
global programs as a way to iiake thein
selves muore attractive to students. There is 
a groiwing interest animng students in such 
programs, and these schools are increasing 
their investments iii them. We nust lie care

noit toilose our-lead." 

As hie lonoks to the futur-e of thle Glohal 
Perspective Prograin, Schachterle says lieis 
pleased that several faculty ienhers are ex
ianding tie glolbal projects prograiu heyond 
the IQI>by develo)ing programis through 
which st udents willcoiplete their Major 
Qualifying Projects-the capstone project in 
a st uldent's major field of stidy-in England, 
(;ernany and several other countries. ()p

portunities are also growing for cilupleting 
cooperative education abroad, liesays. and 
the glohalization irigrailn inay well liy a 
significant role in the devetlnient (f the 
hstitlte's g'adate irgrans and research
 
Intttboranar 
ciollahi irat iiins. 

Earlier this year, the faculty voted tm 
nod ify' the tiInianities ru('luirenents to en
ahle stude nts to callth,'ir hiunianities 
course work with a frill if project workterin 
ihroad. "This is a woinderful chance for WPI 
itudents tomstudy theater in London. for ex
unple, or the arts in Venice," lie says. 

"'hroUmgh initiatives like these, WPI is 
)oised tm achieve the role mifnational leader 
inglobtal education within tie cont milunity of 
engineering and science institutions. Com
paies that need technically ahle pr(ofession
als who can live and work effectively in 
cultn'es new to theni increasingly will look 
to WPI gradtiates to fill that need, because 
oitr students, aniong all graduates if engi

neering and science colleges aid universi
ties, will hletniquely qualified tm hell) their 
eiipliyers conlpete successfully in the 
glohal village." 

-vaculty inemibers who have advised 
' 
I(I's airoad or helped launmclh over-

I seas liroject prograns and ceinlers 
recoint siiiilar tales abiout what callsomie
tiines lit a difficult ti'rocess. All say one inust 
first educate oilenitial sponsors albout tht 
WItI ]proiject morientation anii its seven-week 
teris amid then convince tlheinthat WPI 
undergradiiates can iideed functimin as 
prrofessihnal cousultaits. 

Veterans motthe process, like Schacliterle, 
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S ..	 ject inThailand illustrates the role cultural 
"-i"Z 	 differences can play in the process. "WPI ha 

a lot of good contacts in Asia," he says, attr 
buting nany of them to Yi Hua Ma, professot 
of chemical engineering, Roy A.Seaberg Jr., 
director of special admissions, and WPI's 

- .. , " "active network of alunni in Thailand. "Mak
ing initial contacts was relatively easy. But 
Thais prefer face-to-face contact for con-

THE WORLD ducting new business, and that meant the 
tlSUal WPI preparation process had to be 
altered as the first Thai project was getting 
underway. 

"Normally, the preparatory work in
chdes doing background stuff on the coun
try and its culttre, conipleting a preliminari 
bill ographic assessment for the project, 
and writing a full project proposal that is 
sent to the sponsor. The sl)Onsor reacts to 

1'. , .the prol)osal and gives you feedback before 
- you arrive, so everybody agrees what 

'~1p 4 ~ ~ dloing."~ 'they're 

'"o ensure a successful start inThailand, 
Zetgner traveled there with the first teani 
of students to get them set up, to make sure 
ltthe sponsor and the team had the sane un

derstanding of the project's goals, and to be 
sure the sponsor was comifortable working 
with undergraduates. 

"'rhe biggest hurdle we have in Asia is 
similar to the hurdle we face inLondon," lie 
says. "There is a profound cultural asstnl)
tion that undergraduates are children and 
not suitable for any kind of serious intellec
tual endeavor or rigorous academic inquiry. 

From left, Mary A. Burke '93 and Matthew R. Boutell '93 discuss their Interactive In London and inBangkok, the assnlrption
Qualifying Project with Susan Vernon.Gerstenfeld, director of the Puerto Rico and is that they're just not ,nature, that they can 
Washington, D.C., project centers. Working for the Concillio de Diseno y Technologia not (Io serious, conipetent work. 'hese are 
in Puerto Rico, Burke and Boutell developed strategies to help Puerto Rican apparel
manufacturers market their products in the U.S. societies that vale age. 

"It's important for our undergraduates 
to learn things and be taken care of, but 

Vernon-Gerstenfeld and history professor an exchange student at a foreign university, when we go to Bangkok and say, 'our stu
,Join Zeugner say foreign-born aluini have Twenty-four graduates have earned the des- dents can perforn work and (1o analysis for 
often lent their reputations aind Sul)port to ignation since the program was started in you that you will find helpful,' it's like me 
hel Ip WPI gainia toehold in their home coun- 1989: 19 candidates are enrolled in the saying to an American, 'I've got these fourth 
tries. Once the college, with the help of Class of 1994. graders who will help you."' 
these graduates, has laid the groundwork Zeugner taught in Japan for four years. To overcome this cultural bias, WPI has 
with an inaugural student project, other pro- first as a Fulhright Senior Lecturer between allied itself with universities where the fac
spective project splonsors are often signifi- 1976 and 1978, then as a visiting professor ulty believe undergraduates-eslecially 
cantly more receptive to the idea of working of American culture inTokyo between 1981 WPI students-can (do useful work. Another 
with WPI's undergraduates. 	 and 1983. Next year lie will return to Japan strategy WPI employs in countries where 

Zeugner is director of the International as the Bryan Drake Guest Professor at Kobe the cultural imperative works against taking 
Scholars Prog'ani and the Asian Projects University. He has also lectured inManilla, undergraduates seriously, is to do the first 
Progran. The International Scholar designa- Bangkok and Taipei for the United States projects with nonprofit organizations, as 
tion is a special notation on i graduate's di- Information Agency. At WPI. it's his job to they are usually quite receptive to the idea 
plomia and acadeiiic record indicating lie or make sure the college has projects inAsia, of free help.
she has coipleted a Humanities Sufficiency and that students have housing, on-site ad- "]ii Taipei, for exanmple," Zeugner says, 
involving a foreign language or culture, and visors, WPI advisors, and any other assis- "1could get 100 projects in the area of tech
either conipleted an IQP or MQP at a foreign tance anid guidance they need. nology to assist disabled children. In fact, 
project site or spent at least a half year as His story about lauinching the first pro- we've had a wonderful series of projects 
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Improving Commercial 
Fishing Safety inWashington 

eing a commercial fisherman there, they created a database that will limited resources and time," says Tim Farley, 

involves more than just casting a enable the Coast Guard to provide detailed acivilian fishing safety specialist for the 
line or hauling in a net full of cod. demographic information on the owners of Coast Guard's Fishing Vessel and Offshore 

Studies indicate that many boats are un- state-numbered commercial fishing vessels Safety Branch. "They determined how best 
safe and crew members often unprepared which represent 76 percent of the commer- to disseminate information to the many 
to deal with the complexities of trawling cial fishing fleet. diverse fishing communities nationwide." 
for seafood. The students also created The Commer- Hebert, Lanczycki and Willems recom-

One of the U.S. Coast Guard's main re- cial Fishing Safety ComrunlnicationManual. II mended that a coordinated effort by the 
sponsibilities is maritime safety. 'rhe pas- includes detailed descriptions of how Coasl Fishing and Offshore Safety Branch, the 
sage of the Commercial Fishing Industry Guard personnel can obtain a list of state- Auxiliary, Boating and Consumer Affairs Di-
Vessel Safety Act of 1988 established a numbered commercial fishing vessel owner vision of the Office of Navigation Safety and 
comprehensive set of safety regulations from the 30 coastal and Great Lakes states. Waterway Services, and the Management 
for the industry and gave the Coast Guard It provides the name and address of the per Division in the Office of Marine Safety, Se
the authority to enforce them. '[he prob- son or office in each state to whom inquirie curity and Environmental Protection be es
lem is that there is no effective, cost-effi- should be sent, the name and address of tablished. These divisions could collect the 
cient way to reach owners of vessels to each state's boating law administrator, the new data and combine it with information 
inform them of the regulations, making cost of obtaining the information, the num- on documented vessels that is contained in 
enforcement a hit-or-miss proposition, her of state-numbered commercial fishing an existing database known as the Marine 

Trevor G.Hebert '94I, Shannon M. vessels operating ineach state, and any Safety Information System. 
Willems '94 and Stephen .I.Lanczycki '94 special procedures required by individual They also recommended that the Coast 
worked at Coast Guard Headquarters dur- states to obtain information. Guard create and use the database to dis
ing aseven-week stay at WPI's Washing- "The project filled a void the Coast tribute safety information nationwide, pref
ton, D.C., Project Center in 1992. While Guard wasn't able to address because of erably in the off-season, and to distribute 

information and advertise local regional 
~- .....-. i: ....... 7 safety programs. "Acoordinated effort to 

:. :'..., -' . i -,.i distribute safety information could have a 
, . . major impact on improving safety in the in

' - .' ' dustry," they concluded in their report to
the Coast Guard. "Direct mailing will prob

ably be the most effective method of coon
munication. With acomplete and accurate 
database of all commercial fishing vessel 
owners, nearly all can be contacted." 

"Our officers have discussed and evalu
ated the students' recommendations and 
will ultimately coordinate implementation

A with Coast Guard programs having exper
tise in data processing and communica
tions," Farley says. "These programs will 
then assume responsibility for carrying out 
the steps necessary to achieve the desired 
results-better communication with all 

-fishermen working in the United States." 
-BONNIE GEINWSER 

To help it fulfill its mission of pro. 
-tecting the safety of the nation's 

commercial fishing fleet, the U.S. 
.	 Coast Guard sponsored a team of 

WPI students who compiled inform
ation that will help the agency 
reach fishing boat owners. 
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in that area, which isan important issue 
in Taiwanese culture." The project that won 
WPI's 1992 President's IQP Award was done 
inThailand with a nonprofit agency (see 
story, this page). 

After the Bangkok project program 
was established, Zeugner hired Prapaipit 
Chanisuksai as the on-site advisor for IQI' 
projects in Thailand and also made contact 
with Supawan Tantayanon. Among more 
than 60 WPI alumni in Bangkok, both 
women received their doctorates atWPI 
and are professors at Chulalongkorn Uni-
versity. Chamsuksai won WPI's outstanding 
teaching assistant award in 1988, the year 
she received her doctorate inchemistry. 
"They have been absolute gems in terms of 
advising projects, getting projects and mak-
ing the connection between WPI and Chula- 
longkorn," lie says. 

Zeugner says he believes the projects 
completed over the last few years have be-
gun to change people's perspective about 
WPI students. "Ithink we're also getting 
more sophisticated inmaking contacts," 
lie says. "We now have many more projects 
than we can staff in Bangkok. We recently 
turned clown a major corporation because 
the students weren't interested intlhat 
project." 

's 

I Jl'snew emphasistonILatin 

America began in1991 when the 
college received a$1501000 grant 

from the Xerox Foundation to establish a 
project center inSan Juan,Puerto Rico. 
"Puerto Rico isinteresting," says Vernon-
Gerstenfeld, who directs the Puerto Rico 
and Washington project centers and the 
Ireland project program. "While it is part 
of the United States, it is also part of Litin 
America. The island acts as a bridge. We 
conceived cf it as a place where our stu
dents would get good training in multi
cultural issues and gain intercultural 
experience by working inin environment 

that isLatin, and yet still (luite familiar. 

"Puerto Rico looks a bitlike Miami and 
has the same stores you see inWorcester 
or Boston. But when you're working in an 
office, the environment ismuch more Latin. 
Also, people from elsewhere inLatin Amer-
ica come to Puerto Rico 1(olive and work, 
so you learn about Cubans, Ecuadorans and 
so oil. It's a tremendous place to learn about 
other cultures. 

"One of our explicit goals inSan J.an 
isto hell) correct misperceptions about 
Puerto Rico and Puerto Ricans. We want 
to help students understand that their 
stereotypes are just that and don't have 
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ast year Jason D.Herrick '93, 
Michael R.Passe '93 and Gunther 
Schrappe '94 completed their Inter-

active Qualifying Project with the Duang 
Prateep Foundation (DPF), a nonprofit 
organization in Bangkok, Thailand. The 
students studied the chemical storage 
policies of the Port Authority of Thailand 
(PAT). The foundation was interested in 
this information because in March 1991 a 
chemical explosion leveled three ware-
houses at the PAT facility inKlong Toey, a 
heavily populated Bangkok slum. The ex-
plosion killed five people and injured 
countless others. 

DPF, which isdevoted to improving 
life for residents (especially children) of 
the Klong Toey community, asked the WPI 
students for help ineducating slum dwell- 
ers about the chemicals involved in the 
explosion and in preventing future acci-
dents. The team analyzed the effects of 
the explosion and did aseries of chemical 
investigations to find out how the explo-

sion might have occurred. 

" ' 

,,/I
 
.,
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PAT, which stores chemicals adjacent to 
the slum, never released afull listing of the 
chemicals kept there. "PAT put out a list of 
10 chemicals," notes John F.Zeugner, pro
fessor of history and the students' advisor. 
"The students, through their investigation, 
drove that list up to 53 chemicals. Using soil 
and water residues, they did their analysis 
with the help of Professor Prapaipit 
Chamsuksai at Chulalongkorn University. 
They also interviewed slum dwellers about 
the symptoms they experienced. The stu
dents noted that many unidentified chemi
cals had been stored at the warehouses." 

Team members reviewed international 
storage procedures and studied chemical 
explosions. They designed and wrote apam. 
phlet for DPF to distribute to doctors, com
munity leaders and residents and a poster 
for distribution within Klong Toey. They 
were interviewed by local television and 
they wrote acommentary for the op-ed 
page of The National, amajor English
language newspaper in Bangkok. 

Although PAT had not announced any 
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bangkok
 

Intention to modify its storage facilities
 
or practices by the time the students left
 
Thailand, the team's work prompted a
 
public outcry over the policies of the
 
Port Authority and aconsensus that the
 
government needed to do more for the
 
victims of the explosion.
 

Prateep Ungsongtham Hata, the 
founder and president of the foundation, 
grew up in Klong Toey. Her work to im
prove life for residents of the slum has 
been recognized locally and internation
ally. InThailand, when she was awarded 
the Magsaysay Award, the King commis
sioned 100 commemorative coins to 
honor her. She was so pleased with the 
WPI team's work that she gave each mem
ber one of those coins. The judges for the Gunther Schrappe '94 (far left, back row), Michael Passe '93 and Jason Herrick '93 
1992 competition for WPI's President's (third and fourth from left, back row) pose with staff of the Duang Prateep Foundation

in Bangkok. Foundation founder Prateep Ungsongtham Hata is in the front row, secondIQP Award were also pleased. They from right. Working with the foundation, the students analyzed the aftermath of a 
awarded the honor to Herrick, Passe chemical explosion in the Klong Toey slum and developed programs to educate resi. 
and Schrappe. dents about the effects of the chemicals. Below, the Flats, part of Klong Toey, sits 

-DANE BENISON 	 next to the remains of a residential area destroyed in the explosion. The foundation 
is dedicated to improving life for slum residents, especially children, opposite. 

.	 . ....... .. ....... 
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awhole lot to do with , i Professor James Roilings 
reality. When our stu--'. > directs WPI's project 
dents come back,their programs in Latin America. 
views are vymuch at-

. 

He's seen here with items 
tered. very ile ea- from Ecuador, where he 
tered. For inany, tele x- served as one of the first 
l)erience helps then - , resident advisors of WPI's 
understand that stereo- ,, new Ecuador Project Center 
types don't hold true ' in Guayaquil. 
for ind ividuals. That's 
I)art of our intercultural 
training that we hope to. ., , gram have enormious appeal to him as ways 
in part to students." to conbane his views about the inl)ortance 

I
That process cuts of expandling cultural horizons with his 
'
both ways, she says, be- , work as a teacher and scientist. 

cause for sonie Latin Rollings says he believes that (lespite 
Ainericans, WPI stu- the useful work achieved through IQPs, 
dents help dispel the MQPs and Ilunianities Sufficiencies done 
stereoty)e of the gringo abroad, the greatest benefit is the way the 
from North America: Global Perspective Program changes WPI 
"brash, loud, unknow- '-students. "Ili reality," lie says, "by going 
ing about other cultures away you'll make a greater change in your 
and thinking the only own society than you will in the society you 
place worthwhile is the visit. By I)roviding students wih that exter-
United States. Stereo- nal moment, we're giving them a view of the 
types like that colie --. ' world they would never have had except 
fron tourists who've by leaving hoine and seeing how another 
seen inconveniences- cultre functions. 
or what they perceive "'-'lie culture shock is greater when you 
as inconveniences-as .' return than when you leave, because some 
negative aspects of an- of your assuniptions may have been ex
other culture." posed. The explerience of having been in 

Vernon-Gerstenfeld's background in clini- Vernon-Gerstenfeld says. "Thevast najority another culture nakes it Iossible to miore 
cal psychology makes her keenly aware of of our kids end upI)being trenendously in- clearly sec-and perhaps question--one's 
the emotional inipact inniersion in a foreign trigued by what hapl)pens to theii." own cultural assumptions." 
culture can have. She talks to students about Zeugner says lie is "absolutely convinced 
it before they go, while they're ;way and af- ... that the nost educational thing anybody]ames E. Rollings, associate professor 
ter they get back. "Wewant to teach stu- of chemical engineering and director can (lo is to sit in an alien culture for an ex
dents to ask theniselves, 'What are you , of the Latin American Project Pro- tended period of tnie-not as a tourist, but 
feeling; what are you acting oil?,'" she says. grain, is hiniself evidence of the transform- as sonieone trying to function the way 
"Instead of their colonizing and becorinng ig power of living and working ili people in that culture function. '['hlat experaculture 
(lefensive, we hope they'll exp)lore tile issues other than one's own. Rollings, who has ience calls into question all your assumip
and then, perhaps, give up the colonizing." served as the resident faculty advisor at tions about how the world works. All tile 

She recalls one student wl,)went to WPI's newest project center inGuayaquil, unconscious assessments you make to get 
Ecuador and silent roost of his free tiie Ecuador, created in 1992 with a five-year, through the day suddenly becomne con
watching television in his hotel room. As he $500,000 grant froni the U.S. Agency for li- scious. I'mi absol utely, passionately con
began to realize that his televisioni habit was ternational l)evelopnent, joined the Peace vinced that nothing else we do will have 
away of dealing with his discoifort with tile Corps after getting his bachelor's degree in isprofound an impact oistudents. 
culture, he relied on it less and less. "As we biocheiistry. le taught chemistry and hiol- "Is that experience really worth it? From 
prepare these kids to go alhroad, we need to ogy fron 1972 to 1975 in Monibasa, Kenya. e(lucational i)ointan of view, absolutely. It 
teach them about the variety of feelings they When he returned to the states lie will transforn )eol)le and open thei up. 
mnay have and suggest strategies for lan- earne(I a second bachelor's degree in Studying tileaftermath of achemical exlulo
(Iling the ones that mnake them unconfiirt- chenical engineering before going to gradil- sion ina Bangkok sum is going to noake 

able." ate school arid studying for a doctorate in somreone a lifferen kind of engineer. Soule-
After students return from a prroject site, hi cheinical engineering. He'd come back body like that will understan( that cultural 

they ineet with the next set of teams sched- frorn Africa with the thought that liewanted assunitions have a terrific inipact on the 
uled to travel there. The returning teams dis- to miake an iil)act on somine of the social kinds of technological interactions that be
cuss their experiences and offer tills oi )roblemns lie'd conie the life circunstance of engineers.seen while he was iithe 
everything from how to use public tranSl)Or- I)eace Corps. Ihe says WPI's project-hased They're not going to think about thei in 
tation to how to do laundry."I think it works," curriculuni and the Gl obal Perspective I)ro- tihe sarnie wa..""' 
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THIS SPRING, THE LOWER WEDGE was filled 
with the sights and sounds of Africa, as the In
stitute enloyed the first African Marketplace. 
The event, sponsored by the Black Student 
Union and tile Black Ilistorv Month Committee, 
broLillt a 1nlber of vendors to Canlt)LiS to dis
play their wares and show off African artifacts, 
inicludilg crafts from Keniya sUipplied by a 
Worcester business. bottol, left. 

The New York City dance and drul troLipe 
"Message Frol Our Ancestors," opposite page 
and page 1-). performed for an appreciative au
dience that inclucded LaChelle R.Hatten '9-4, 
right. Y'vonne V Ilarrison, director of the Career 
Development Center, bottom, right, read a poem 
b\ Frances Ellen \\otkins Itarper, one of several 
r,adirngs during the L!,, 

File Mlarkeiplace was ist one of a host of 
e\'ents held Ol CallmliS during tile 'ar by WPI's. 
international SILidents. \Who make ip albout 10 
percent of the undergradiLte sitidelt poptilation 
and about half of the college's full-timne graduatei 
studenls, in concert with other studellts fror a 
variety of backgroLInds al-l cultures. The events 
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were designed to let the Students share their traditions, !i, 

crafts, cuisines and arts with the WVi and Greater
 
Worcester communities. .
 
:Amajor annual event aimned it achieving that goal 

is the Cultural Festival, wh'lichlobserved its eighth anni-
v'ersaR, this spring. Sponsored by \VIIl's International 
Student Council, the festival offers visitors the chance 
to sample arts, crafts and food from tile Cultures of 
Will's international Students. Pe rformances and deni> 
onstrations, planned and Mlounted by tile students 
themselves, run con1tinluously on stage throughout tile 
four-hour event. 

At this \,car's festival, visitors \\ere treated to Latin
dances by a troupe that included Carlos A.Zapata '95, 
a native 6f Venezuela, and Leila 1.Carvajal '96 from-

Ecuador, opposite. Tile dancers w\ere members of the 
Hispanic Student Association. The Chinese Student 
Association purchased a I110-foot ceremonial dragon, top of 
page, whlich they paraded around Alden Memorial in a high-
light of tile festival. In China, the dragon dance is a traditional 
part of tile New Year's festivties. 

Students also shared dishes from their homelands, prepared 
by WPI's food service, and displayed crafts and artifacts froim 
their Cultures (see bottom photo, next page). These included an 
assortment of Islamic itemns provided by the MIushlm Student 
Association, above. Richard H. Kim '95, inmidair, next page, 
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was part of a learn that put Oilademlonstration of Tae Kwvon Do, 
1 form of Korean martial arts. 

Tile annua1L1festival is open to tile entire Worcester commu-
Mty, and each year many11Students from WVorcester-area schools 
stop by to enjoy tileSights, sounds and tastes. Asnowstorm kept
Most schoolchildren from enjoying tile 1993 festival, but more 
than 1,500 Students carne in1992. 111199 1,tile OiNy Council 
declared tile day Of tile Cultural Festival "International Student 
Day" inWorcester 
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Outreach to the public schools has 
become an important mission of the In
stitute's international students. This year 
some 40 students visited Worcester public 
schools to talk about their cultures. Their 
efforts are part of aproject called Globalh
zing the Curriculum, being undertaken by 
WVPI and the Worcester School System. 
Funded in part by a U.S.Department of 
Education grant, the project seeks to help 
youtng students understand and appreciate 
other cultures. 

Tom H.Thomsen, associate dean of 
student life and international student ad
visor, says he hopes \VPil students can 
share many elements of their cultures with 
Worcester schoolchildren, as they did this 
year with the WPI community through 
aChinese film series, an Asian Dinner that 
featured food fror Indonesia, Korea, Thai
land and Vietnam, and Hispanic Aware
ness Week, complete with a speaker, a 
band and movies. 

Thomsen says these many activities are clear evidence 
that at \VPI, globalization is a two-way street. le says that just 
as spending seven weeks in another country can broaden a 
sludent's horizons, interacting with students from other nations 
and backgrounds on campus can be a powerful and effective 
way to learn about other cultures. 

SinNM; 1993 

"Living with an international roommate, for example," lie 
says, "can be lust as effective an introduction to another culture 
as traveling to an overseas project center. We want all students, 
including those wvho for whatever reason can't leave campus, to 
be able to say they have truly been exposed to people from 
other cultures before they graduate." 
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The Law 
of the Frontier 
Once thought ofas stodg, patent law t is,to be sure, aquiet revolution. But hi law firms across
 

the country, attorneys are noticing a striking trend. After
 
decades of relative obscurity, the law of intellectual property


today isanything but. Patent attorneys 	 -patents, copyrights, trademarks, trade secrets and unfair 
comipetition-is emerging as one of the hottest areas of legal 
Ipractice. As a recent article in the ABA Journal, the magazine

of the American Bar Association, jnUt it. "Forget the trendy law practice
are hlpingshape the leading edges areas of the 198(0s, such as mergers and acquisitions, real estate and
 
antitrust. Intellectual property is where the action will be in the 1990s."
 

If intellectual pro)erty is h(ot, patent law istruly incandescent. "A

ofscience and technolog, trying 	 gio(I demonstration of that isthe fact that many of the major general
 

law firms around the country are atteml)ting to purchase or acquire
 
smaller patent law firms." notes Paul N.Kokulis '45, senior partner at
 

cases where millions ofdollars hang Cushman, Darby & Cushman, one of the largest intellectual property
firms in Washington, D.C. "These firms all have real estate sections,
 
banking sections, antitrust sections, environmental sections and so


in the balance, and working to bring on. Now they want to have intellectual property sections, as well,"
 
Kokulis, whose areas of expertise inclu(le bioteclnology and )io

chemistry, says the expl)sive growth of new technology around the 
world is one factor in the renewed interest in patents and patent

greater harmony to patent systems law. "Inaddition," lie says, "of all the areas of legal practice, intellec
tual property is probably the most resistant to economic downturns,
 
It's certainly not recessi on-proof, but in tough times, when corpor

around the world. The best part? ations aren't (loing as imuch research and development, they want
 
to protect their existing business areas more vigorously. And that
 
creates more activity in the patent field."
 

Opportunities abound for technically All this translates into growing ol)l)ortuiities for young lawyers in
 
afield that has rarely-if ever-been oversaturated, notes Lawrence
 
F.Scinto '51, partner with Fitz)atrick, Celia, Ilarper & Scinto in New 
York City, aniong the largest intellectual property firms in the nation.

trained men and women. .. 'rhiis field isjust beginning to realize its potential," lie says. "With the 
growing demandIby corpiorations for protectioln for their intellectual 
property and the rising awareness of the iinportance of intellectual 
property assets, i)eoplile entering the profession todlay will find they

BY MICHAE. W DORSEY are joining a truly growing field." 

WPI JOURNAIL 25 



he American patent system, authorized by Article I of the 
U.S. Constitution, was tileinvention of *rhomnas Jefferson, 

who also served as the first c(omlissioner of patents. As 
conceived iby Jefferson and fornially codilied in the federal 
patent statutes (the first patent act was signed into law by 
George Washington in 17910), a patent is a legal monopoly 
granted to an inventor, 

Apatent gives an inventor the right to exclude others from 
using his or her invention for 17 years fron the (lite tile 
patent is granted. A iatent holder can license the patented 
technology to (tihers, who pay royalties for tileprivilege (If 
using it. Patents can also be I)ought and sold like other per-
sonal property. Patent protection isdesigned to encourage the 
kind of innovation and technical progress that can benefit the 
nation as awhole, 

Not every invention is patentalble. The task of deciding 
what "process, machine, manufacture (itcomplosition of nlat-
ter, or any new and useful impr(Ive-
nieits thereof," is worthy of patent 
protection falls to the more than 1,0(0lt 
patent examiners who work in the 
modern facilities of the U.S. Patent and 
Trademark Office in Crystal City, Va. 
In naking their decisiois, they are 
guided by several key irincilples. 

First and remost, aneinvention 
most truly Ilenew. lxalniners will 
search through tie millions of patents 
on file in Crystal City to make sure a 
patent has not already been granted 
for the invention. In addition, they'll 
want to Iesure tie device or process 
was not already in use or described in 
print before tie inventor sulpposedly 
thought of it. 

While it is possible to get a patent 
for all imlrovenent oilali existing de-
vice, process or composition of nat-
ter, if the examiner determines that 
tie improvenent would have been 

individual inventors, today a large share are owned by corpo
rations. In fact, patents have become a cornerstone of our 
modern industrial society, since they help companies maintain a 
technical edge over their domestic and foreign competitors. Cor
porations are, of course, under no obligation to patent their 
inventions, and some decide instead to keel) their technology 
trade secrets. But that route has its risks, )ann says. 

"There aren't many things you can keep secret for long. 
You inight be able to conceal some little irocess wrinkle. But if 
it's anything a comletitor can tell froni your product-or 
s(Ilething lie can discover indeliendently-it's fair game. And 
eipl(yees move about a great deal today. Even if they don't 
intentionally steal your secrets, they call transniit a good deal 
of inforniat ion to their new emphloyers. And, of course, there's 
a certain anount of commercial espionage. 

"If you have something good, yoiu call keel) it (llt Of your 
comletit(Ir's hands by lrotecting it with a liatent-assunling 

If you have something 

good, you can keep it out of 

your competitors hands by 

protecting it with a patent.... 

The bottom line is that most 

companies simply can't afford 

to ignore patents. 

it's ii good iatelit. ()r you call make 
some lillney licensing it. The tiottiinl 

I, isthat most comipalies sihllplyline 
can't afford t(ignore patents." 

"
 
atent attorneys beginning their
 

careers t(iday will find a legal sys
ten far niore friendly to their work 
than the system Dann, Ki kulis, Scinto 
and most of the nore than ,10 WPI 
alumni who work as patent 
attorneys discovered when they 
entered the field. 

Ii tie 193tts, the tradition of pro
tecting tie rights of American inven
tors ran afoul of growing antitrust 
sentirent. "Tie ' peniporary National 
Ecoli(inic Conilnlittee, a joint execoi
tive-legislative body established ill 
1938 to curb monopolies, liade a 
lot of noise about corlporate abuse 
of p:tents," )ann notes. "They

"obvious" to anyone skilled in tle art to which tle invention started oit to prove a preconceived nolion aln(l in the process 
relates, the patent will ibe lenied. painted the whole patent system pretty Ilackly." 

The invention must also lie useful. In (itiher words, the According to Paul M.Craig ,Ir. consulting attorney at'4,5, 
inventor lnilst be able to delionstrate that what he or she has Dow, Lohnes & Albiertson inWashington, I).C., at least some of 
created has practical value. Finally, the examiners must decide the antitrust fever was justified. "fii the 1921s and 1930s, sonle 
if tle inventor has adequately disclosed tile details of tile coiiipanies were pooling patenlts to fix prices or to kee ) out
invention ina manner that will allow others skilled in tie art 
of tie field t(irelpr(iduce it. 

"The real reason for iatents-the reason the government 
gives you this right to exclude-is that you are telling the 
world about your invention," says C.Marshall Dann '35, former 
U.S. conmissioner of iatents and trademarks who is now 
largely retired froni tie firii of )ann, Dorfman, Herrell and 
Skillman inPhiladellthia. "Once your pat ent rLns olit, every-
one else will Ile free to use it. So it's illortant that the 
invention be disclosed illtasoumi, technical manner." 

While most of tie early patents granted intie U.S. went to 

siders out," lie says. "That liellted give lhe iatent systemi a 
iad lialie." 

The anlti-patent sentiment that emlerged intie courts ini 
the 1930s and 1940s persisted for decades and canie to play 
an important role in [low attorneys applroached patent
related court cases, says Sc into, whose specialty is Iatent 
litigation. Until recently,(altentcases were tried inI 10 federal 
circuit courts that had disparate records oipatent litigation. 
"Sonie circuits didn't hold a patent valid fir 10 to 15 years," 
Scinto says. "()tihers were imore hiospitalile. It was a commolln 

(Colmtiloled on I'ag, 28) 
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C.Marshall Dann '35
 
fter lie graduated from WPI in , 

1935 with his degree in chem-
istry, C.Marshall Dann settled 

down at DuPont for what seemed like 
thestart of a long care-r in chemistry. 
But in 19,5, Dann was assigned ti a 
)atent liaison group in l)uPont s Pig-

ments I)epartment. 1 thought patent 

law seemed like a pretty good field," 

he says. "1decided if I was going to 

be in it, I'd rather be all the way in 

rather than halfway.". 


For four years, Dann worked in 

DouPont's Washington, I).C., office as aI 

patent agent while attending
Georgetown University at night. In 
19,19. with his bachelor of laws degree 'Just 
inhand, he returned to tile company's 
Wiinington, Del., headquarters as apatent attorney.One of his 
first assignments was to help out withialajor antitrust case the 
federal government had filed against DuPont and Imperial 
Chemical Industries of Great Britain. (That case would also 
figure prominently in the start of Paul Kokulis' career as a 
patent attorney: see page 30.)

When the antitrust case was over, Dain worked on patent 
cases involving new organic chemicals, inluding polyurethanes, 
which were just then being introduced. In 1954, lie was piromoted 
toassistant manager of DuPont's Patent Department. At that time, 
Dann says, DuPont was filing about 800 patent ap)lications ayear 
and receiving about 500 new patents. 

"During those years, I was concerned with patent matters 
across the board, rather than specific cases," lie says. "But 
there were a few lawsuits I was directly involved in." In one 
case, DuPoint sued Phillips Petroleum Co., alleging the corpora-
tion had infringed its patent for linear polyethylene, a plastic 
used in containers, electrical insulation and packaging. After 
three years, the case was settled out of court, with Phillips 
receivi iiga license to make tlie compound inreturn for financial 
and other considerations. 

l)ann was named DuPont's chief patent counsel in 1968. 
Six years later, after nearly 30 years with tie conpany, tie 
received a job offer."Igot acall from a gentlenan who said, Ti 
from the White House,'" Dann says. "Isat up a little straighter. 
He said, 'Have you ever thought about taking early retire-
nent aii(l beconiu gcomnoissioner of patents?'" 

At first reluctant to leave Wilmington, Dann finally ac-
:el)ted. "Ihad been sitting in the same corner office for quite a 
lumber of years and a change began to seem attractive," lie 

I. says. One of the major challenges lit 
faced during his three years in Wash 
ington was resolvingaconflict betweei 
the Comnmerce l)epartment, whicl 
includes the Patent and Trademar 
Office, and theJust ice )epart ment ovei 

"a proposed )atent ref(orm bill. 
Trhe lill,which grew out of aset o 

far-reaching recommendations of 
Johnson administration conmnissior 

nIpatent reform, was amended tc 
include a troulblesonie provision tha 
would have made it easier for corp
orations to avoid antitrust action when 
they granted licenses (ii their patents.
"That had the effect of getting the 

ice Departiment involved," l)ann says. 
Justice prepared its own reform 

bill that would have greatly complicated the process of pros
ecUting patents. "It seemed to rue, as it did to a lot of other 
people, that the bill as it stood would have discouraged inany 
inventors who wanted to protect their property," l)ann says. 

()e of the duties of tie commissioner of patents isto revise 
or expand the formal rules governing the operation (if the 
Patent Office, as needed. l)ann put in pilace new rules that 
incorlorated the better parts of the Justice Departmient bill, 
but which were less burdensome to potential )atentees. ".hus
tice backed off and lost interest after that," Dann says. "The 
rules had the desired effect of stopping all the activity 
aimed at radically remaking the patent laws." 

In 1977, after the election of limnniy Carter, )ann joined the 
intellectual lrolerty firm (if Dann, )orfman, Herrell and 
Skillman in Philadelphia. Over the next 10 years lie served as 
an expert witiess ill numerous interference and infringe
mert cases around tie country, including 4I5 that made it to 
the courtroorn. "I testified aboiut patent procelure 
and about tie meaning of the claims in a patent," lie says. 
"Claims define tie patentee's right to exclude others, and 
they must always be interpreted by the court." 

While be testified on behalf of all mnanner of plaintiffs 
and defendants-from major corporations like Dow, American 
Call, Pfizer and 3M, to individual inventors-one case was 
especially rewarding, Dann says. "An Illinois farmer named 
Billy Watkins had invented a device used in tractor-pull 
contests. It slowly increased the weight oi tie tractor as it 
pulled forward, so the tractor would eventually stop. IHIesued 
tie National Tractor Pull Association, which had ignored his 
patent. He eventually won an injunction." 

.......................................................................................
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(Continued from Page 26) 
tactic in those lays to bring an action inacircuit you believel 
would look more favorably on patents." 

In the early 1980s, alarmed at the apparent lack of unifor
mity of the country's patent system, which resulted in this so
called "forum-shopping." the U.S. Congress (ecided the time 
had come for change. "()ne thing that i)ushed Congress to act 
was concern about the trade leficit and foreign conl)etitioi," 
Dann says. "Fifty years ago. 90 percent of all U.S. patents were 
obtained by U.S. citizens. Now it's about 5(1 percent. If you 
destroy tileincentives for U.S. inventors to file patent applica
tions, you're giving the coll)etition an edge." 

In 1982, Congress created tileCourt of Appeals for tile 
Federal Circuit. Formed by combining the Court of Customs 
and Patent Appeals and the Court of Claims, the new body 
became tilesole jurisdiction for appealing patent cases from 
any federal district court around the country. The Federal 
Circuit Court removed much of the preexisting regional 
anti-patent Wias a lot of vitality backand "p)u1t into tile 
patent system," Craig says. 

While tilenew court has raised the value of patents inall 
industries, it's had aparticularly profound effect on makers of 
computers, notes high-technology specialist William L. 
Anthony Ir.'61,a partner with Brobeck. Phleger & Harrison in 
Palo Alto, Calif. "Before the creation of tileFederal Circuit 
Court, latents were virtually unenforceable inCalifornia, tie 
home of a substantial portion of America's high-technology 
industry," lie says. 

Before 1982, Anthony notes, high-technology companies 
were more likely to license their technology for ineager fees 
than to attempt to enforce their patents. And coplanies caine 
to rely on trade secrets, rather than patents, to protect their 
inventions. Even so, 
technology moved rela-
tively freely from com-
pany to company as 
engineers changed jobs 
or started their own 
firms. In fact, lie notes, 
the explosive growth of 
the high-technology i-

dustry in the 1970s is at-
tributable, in part, to 
"the peculiar mores of 
Silicon Valley (coin-
monly referred to as 'pi-g 
racy' in other parts of 
the world)." 

Today, most high-

Fifty years ago, 90 percent ofall US.patents by tilemarked increase 
in patent-related court 
cases that followed the 

were obtainedby US.citizens. Now it's about creation of the Federal 
Circuit Court. Inaddition 

50 percent.Ifyou destroy the incentive for to increasing the value 
of patents-and the 
incentive to fight for 

U.S. 	inventors to file patent applications, you're them-the court raised 
the stakes in patent 

g c ie litigation. 
giving the competition an edge. When federal courts 

technology companies have beefed Ul)their patent depart-
ments and their patents are garnering respectable royalties. 
Companies like'Texas Instruments and Motorola, which bucked 
the trend in the 1970s ani stockpiled patents on their in-
ventions, are now reaping the rewards of those higher royal-
ties. In fact, insiders say, these and some other major 
companies now earn more from their patents than from sales 
of their pro(lucts. 

SluN; 1993 

how 

William L. Anthony '61, a partner with Brobeck, 
Phleger & Harrison in Palo Alto, has made a 
specialty of high-technology patent litigation. 

Jeople often think a patent gives them some property,"
if Dann says. "But it really doesn't give them anything until a 

court says it's a good 
patent." The truth of that 
statement is illustrated 

were as likely to rule a 
patent invalid as to sanc

tion an infringer, corporations were less inhibited about help
ilg themselves to patented technology. But the Federal Circuit 
Court is far iore prone thai earlier courts to come down 
hard on infringers, imposing danages and fees that make 
those levied by those earlier courts seem taine. 

"At one time it was the norni for a damage recovery in 
a patent case to be limited to a reasonable royalty," Scinto 

(Conthinued on Page3/) 



Protecting Intellectua
 
Property on Campus

W ith their mission to pursue and disseminate new 

knowledge, it's not surprising that colleges and 
universities have long been hotbeds of intellectual 

property. But it has only been in recent years that many 
research institutions have become aggressive about pro
tecting the inventions and other creations of their faculty 
members and students and putting that property to use 
to generate revenue. 

WPI developed its first intellectual property policy in 
the early 1970s. Among other things, the policy specifies 
when the Institute is entitled to the rights to patents, 
copyrights and trademarks for intellectual property 
created by its faculty and students and spells out how 
royalties generated by that property will be shared by 
the college and the inventors or authors. 

During the last year, a committee of faculty members 
has been at work updating that policy. One of the key 
changes they plan to recommend will require the college 
to determine whether a faculty or student invention has 
commercial potential before deciding whether to pursue 
a patent for it. 

"These (lays, with the competitive pressures of a 
global economy, it is often wise to apply for patents in 
several nations, not just in the U.S.," notes Kevin A. 
Clements, (lean of graduate studies and research. "It 
costs a lot of money-perhaps $20,000 to $30,000-to 
go through that process. So we have to decide early on 
whether an invention is commercially viable and, there-
fore, worth patenting." 

To help it make that decision, WPI recently joined 
with six other Worcester-area research institutions in 
creating the Unified Office of Technology Transfer at 
the Massachusetts Biotechnology Research Institute in 
Worcester. Heading that office is Skip Irving, whose jobs 
include helping the institutions identify commercially 
viable inventions, monitoring the process of patenting 
those inventions, brokering licensing agreements with 
companies and other partners, and providing assistance 
to faculty and students who may wish to license their 
own inventions from the Institute to start new companies. 

Currently, WPI owns about a dozen patents and has 
applications pending on several more. Several other in-
ventions are being evaluated, including at least a few that 
have been developed as part of undergraduate student 
projects. In fact, Irving says, one student project is now 
the subject of negotiations with a major medical products
manufacturer and the prospects for licensing look good. 

5, , 

Skip Irving of the Unified Office of Technology 
Transfer helps WPI decide what's worth patenting. 

In addition to these, a few faculty members have patente{ 
their own inventions. At least one company has been 
founded based on faculty inventions and more are cur
rently in the works. 

Irving says he hopes to see these numbers rise as 
more faculty and students become aware of the advan
tages of protecting their inventions. "There are some 
misconceptions we have to overcome," he says. "Some 
concern the conflict between patenting and publishing 
and how patenting fits into the mission and culture of 
an academic institution." 

Irving says patenting and publishing should not be in 
conflict. With a little lead time, a U.S. patent can be ap
plied for prior to publication, preserving the right to 
patent on a worldwide basis. "I want people to publish," 
he says. "That's my best advertising. That paper will be 
read by peers and by people at corporations. There's no 
conflict at all; in fact, the two should work in synergy." 

Irving says that while the Institute will ultimately 
receive some income from its investment in intellectual 
property, the most important benefits will not be mea
sured in dollars and cents. "For faculty members, patent
ing is an opportunity to get their research into the hands 
of people who can turn it into commercial products or 
processes," he says. "For students, it helps them develop 
an entrepreneurial spirit and teaches them something
about the commercialization of technology. That experi
ence will serve them well when they leave academia." 
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Paul N.Kokulis '45
 

aul Kokulis has made a sl)ecialty 

of patent interferences, pro-
ceedings that seek to determine 

the rightful holder of a patent when 
two or more companies or individual 
inventors claim that right. "I would 
guess that most Patent attorneys have 
one or two interferences in a lifetime," he says. "Ijuggle 15 to 20 
such cases in a typical year." 

Kokulis says patent law was the farthest thing from his mind 
when he received his degree in chemical engineering from WPI 
in 1944. He went to work for the Naval Research Laboratory as 
part of the Manhattan Project team, but left engineering after 
World War II.He left, in part, he says, because he felt other 
members of his research group, most of whom had advanced 
degrees, "were way ahead of me in their thinking. I didn't feel 
creative enough to make a contribution." 

For a time lie considered taking ajob as ascier.ce teacher 
and abaseball and basketball coach in the Springfield, Mass., 
school system. But one (lay classnate Philip H.Sheridan, who 
is now a partner with Sheridan, Ross & McIntosh in Denver, 
urged him to apply for apost at the law firma of Cushman, Darby 
& Cushman in Washington, D.C., which was looking for some-
one with experience inchemistry 

"They offered me the position and paid my way through law 
school," says Kokulis, who earned his bachelor of laws degree 
at George Washington University by taking classes at night. "It 
was exactlywhat Ineeded. It has beeniawonderful combination 
of science and the law. And it has allowed me to work with 
people at the frontiers of science." 

Shortly after he joined the firm, a federal judge, in a major 
antitrust decision, ordered DuPont and the British company 
Imperial Chemical Industries (ICI) to terminate an agreement 
under which each company had filed for patents on the other's 

inventions in its own country. Faced 

with the need tol)ursue itsownAnmeri
can patents, ICI turned to Cushman, 

1Darby & Cushman. 
"Iwas one of just two chemistry 

people at the firn then," Kokulis says. 
"One day an ICI man walked into my 

office with 400 pending patent applications, one or two appeals 
and sone interferences. It was a wonderful opportunity for 
someone who was just beginning law school." 

ICI has remained a principal client. In the 1950s, Kokulis 
worked with ICI and other companies on patents involving 
the highly competitive field of fibers and fabrics for clothing. 
He handled several interferences involving new reactive 
dyes, permanent press finishes and stretch fabrics. 

The 1950s and 1960s also saw the growth of the plharma
ceutical industry, and Kokulis found himself handling patents 
on major new drugs, including Halothane (an ICI invention 
that replaced ether as the anesthetic of choice in surgery), 
beta blockers (drugs used to treat angina and other heart 
ailments) and tamoxifen (the treatment of choice for 
breast cancer). 

In the early 1980s, a significant amount of Kokulis' focus 
shifted to the emerging field of biotechnology. Today this 
discipline constitutes much of the work tie does for clients that 
include major U.S. and foreign companies, universities and 
research institutions. The technologies lie has been involved 
with range from blood growth factors to AIDS test kits to 
DNA fingerprinting. 

"My involvelnent has been right there at the forefront of 
biochemistry," he says. "It's certainly been an exciting field to 
work in. If I were a young man starting out inpatent law, 
I'd concentrate my efforts on this field, because there are 
some tremendously satisfying opportunities out there." 
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(Continuedfrom Page,28) are deductible, the company with the deepest pockets has aj 
says. "It was rare that a successful patentee could receive advantage that enhances its chances of prevailing."

anl award of lost profits. Of late, with inore imagination going into With so much at stake, strategy has become critical ii
 
damage calculations, awards are getting more significant and cool- patent litigation. One key strategic decision that 
must b
 
panies are looking at their patent portfolios as profit centers." mnade early on is whether to bring a case before a judge or,


"Patent damage awards have hecome so substanrdal that jury, Scinto says. "When I started in patent litigation, attot
 
many major corporations factor litigation-driven settlelents neys were more likely to try cases before the Court, rathe
 
and damages into their revenue projections as if they were than a jury. There is all active trend today for exercising thi
 
expected inc(ome," Anthony says. "Texas Instruments, for constitutional right to a jury trial.
 
exalple, has generate(] nore than $6(10 million in royalties in "Patentees often feel that juries will be more favorabli
 
recent years as a result of zealous patent litigation." inclined to apatent that has survive(] the scrutiny of a govern


Anthony notes that tile Federal Circuit Court is also more ment review than to a challenger who says everything ill til(

likely to invoke a provision for granting treble damages in 
 patent was obvious front the prior art." Inaddition, individua
 
cases where a defendant knowingly infringes 
a patent. All inventors involved inactions with corporations often choos(

this has resulted in somie staggeringawar(ls: $56 million for an juries because they feel jurors will be more likely to fee
 
antibiotic patent in Pfizer v. International Rectifier; $125 fuil- empathy with the little guy, Craig says.

lion for a patented cookie recipe in Procter & Gamble v. "Patent litigators discovered juies about 10 years ago,'

Nabisco; and $205 million for a patent 
 Anthony says. "While the early indi
 
covering the design of a rock drill bit 
 cations of a jury's propensity to hok
 
inSmith Industries v. Hlughes Tools. 66 patents valid were impressive (wit i
 

i the most celelbrated outConle, a More andmore, small about 80 percent of patents being up

judge awarded Polaroid mlore than 
 ield), it appears over tile long ternli
 
$910 million after ruling tlat Kodak 
 that juries are not quite as inuch of ji

had infringed its instant photograpIly companiesjust can'tafford to blessing to patent owners, but they'rc
 
patents. But Anthony says anew prt- a Ilessing nonetheless."
cedent may be in the wings: in a cur- enforce theirpatents.And il fact, Anthony says, judges are
 
rent case, Hu hes Aircraft Co. is nearly 
 as likely as juries to uphold

accusing the U.S. government of in-
 patents. That's all imlprtant consid
fringing its patents for satellite atti- because litigation costs are eration, given the fact that jury trials
 
tude-control systems. "Hughes has 
 are miore ex)ensive, tile-consuling

requested $3.3 billion," he says. "It is 
 and difficult to schedule than non
consi(lered by tltny to be a reason- deductible, the company with 
 jury trials. "ihe demand for a jury

able estimate." 
 should not Ie a knee-jerk reaction
 

While most companies call a)sorbp 
 of patent plaintiffs," lie says.
 
"reasonable royalties" into their Iot- the deepest pockets has ancase ges
 
tout lines, the consequences of tloday's before ajudge or ajury, tile complex
larger datnage awards can be more advantage that enhances its ity of the issues involved in patent
 
severe. "Companies are being put out 
 disputes, tile intricacies of modern
 
of business," l)alln says. "That's why 
 3 technology, and the increasinly
 
any company in any business where chances ofprevailing. crowded federal (lockets (which may

tlhere might be inventions must pay 
 imake judges less generous with the
 
attention t( patents. Not only is it it-
 time they allow attorneys to present
 
portant to protect their own intelle-
 their cases) place a preiluml oIl
tual property, but they better make sure what they're doing preparation. "Preparation is tile key in any kind of litigation,"
doesn't infringe someone else's patents." Craig says. "You can't leave astone unturned." 

While tile change ill tile ju(icial landscape has mlade cor- Ati itlportant part of preparing is finding the most effec
lIoralions tiore cautious-and eml)oldened inlividual invell- tive way to l)resent tile (letails of a iatent case. More anti 
tors, who in the last tlight not have taken oil large corporate more, that ineans usitlg television, c(olputers and other rood
infringers-the escalating costs (If bringing a patent case to ern c(ommuniatlion technologies, Scinto says. "You make your
trial can still tip the balance in favor of larger (oniptlaies, case in a tiore ral)id fashion, but you use C(ollI)uIter anila-
Craig says. "Litigation has become terribly expensive," lie tion, situlation-that sort of thing-to distill it down and 
says. "We are pricing it out of the reach of m1ost individual make it understandable to the judge, who may have no techni-
Americans." cal training, and to the jurors, who may have no education
 

Last year, the firil of Morrison & Foster estimated that a beyond high school."
 
patent trial can easily cost between $1million and $4million. "Effective trial aids will not c(onvert Iad facts into good
"Itcan take $)50,000to $100,000 just to get acase o file," Craig facts," Anthony adds. "But they call tip the balance itn close 
notes. "More and more, smlall companies just can't cases. And by removing the cloud of confusi(o front a high
afford to enforce their patents. And Ilecause litigation costs technology case, you demonstrate that you ire doing your 
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best to impart all understanding of the facts to the judge 
or jury." 

Two "clouds of confusion" that often surround patent suits 
are the issue of obviousness and something called the doc-
trine of equivalents, Scinto says. "Sometines you can avoidl 
the literal language of the claims of a patent and end up with 
the same results," he says. 

"But the Supreme Court says that if you've reached that 
result by doing substantially the same thi ng in sul)stantially 
the same way, you have not really avoidel the patent and 
are guilty of infringement. That issue is the subject of a great 
deal of litigation." 

Defendants in patent suits often claim that the patent in 
question is invalidl because the invention would have been 
obvious to others skilled in the prior art. "Sometimes, you 
call arrive at a pretty reasoned opinion as to whether some-
thing was obvious, but often it will depend on the nature of the 
evidence produced at the trial, and you 
never know what that will be in aol-
vance. In the end, you are relying on 
the experience and knowledge of the 
)erson renlering the opinion." 

f I were advising young people 
,consicerng careers in patent law 

about what fields to get preparation 
in, I'd say computers, semiconluctor 
technologies, bioengineering, biotech-
nology and genetic engineering," Craig 
says. In fact, the computer and bio-
technology industries have proven 
hotbeds of patent activity in recent 
decades. 

Makers of computer software have 
traditionally turned to copyright law 
to protect their )roducts (copyrights 
protect expressions of ideas-like 
tlooks, plays and musical scores 

Sometimes you can avoid 

the literal language of the 


claims of a patent and 


end up with the same results.... 


That is the subject ofa great 


99 
deal of litigation. 

-rather than the ideas themselves), but patents have been 
granted to fundamental advances in software design. Patents 
are, perhal)s, more critical for advances in computer technol-
ogy, where such fundamental advances as the integrated circuit 
and memory design can be worth billions of dollars in royalties, 

'rhe rapidly changing nature of computer technology has 
given rise to a myth that patents-which can take several 
years to be granted once an application is filed-are not 
worth pursuing when a new chipl might be obsolete a year 
or two after it goes oi tile market. 

"In truth," Anthony says, "basic technologies are retained, 
albeit in a much improved form, as a prodluct evolves into 
more advanced designs. For example, a patent basic to 
a dynamic randoni access memory (DRAM) disclosed in a 
one-kilobyte context, may be equally applicable to a one-
megabyte design." 

The explosion of patent work in biotechnology can be 
traced to the invention of genetic engineering in the early 

1970s and to a pivotal Supreme Court decision in 1980. Il 
Diamond v. Chakrabarty, the court ruled for the first time 
that manmade microorganisms can be patented. Later court 
rulings extended that protection to genetically engineered 
plants ani imulticellular aninals, and )atents have also been 
granted for individual genes and proteins-both natural and 
iannade. 

Patents have proven especially inll)ortant in biotechnol
ogy for a number of reasons. ()ne of the most comlpelling is 
the high cost of the research, levelopment and testing needed 
to bring agenetically engineeredl prodluct to market. In 1991, 
biotech companies spent $3.2 billion on R&D-an average 
of '17 percent of their incomes. Pharmaceutical companies, 
in contrast, spend about 15 percent of their incomes on 
research andidevelo)nent. 

If that investment were not enough reason for protecting 
biological and biochemical inventions with i)atelnts, the 

relative ease with which such inven
tions can be copied or "reinvented" 
should be. For example, once acon
paily has begun clinical trials for a 
new genetically engineeredlprotein, a 
competitor may find it easy to get a 
samlle of tile compound, analyze it, 
and determine the sequence of the 
gene neeled to make it. 

But outright piracy is only one of 
many ways a company can try to 
wrest control of a new marker from 
its competitors or steer around its 
rivals' patents in the )rave new world 
of biotechnology. Kokulis has been 
involved in some of the most written
about and closely studliecl interfer
ence cases in this emerging and 
challenging field. 

Some of those cases concern 
Amgen Inc. in Thousand Oaks, Calif., 
one of the world's largest biotechnol

ogy comlpanies. Amgen has focused much of its efforts on a 
group of biological compounds called )loo( cell growth fac
tors, chemicals made by the body that stimulate the growth 
of the various cells that constitute humlan blood. One of its 
first targets was erythrol)oietin (EPO), which boosts the pro
duction of red blood cells. The comloulld call benefit pa
tients on kidney dialysis, who often suffer from anemia brought 
on by the destruction of red blood cells. 

EPO is produlce(d by the kidneys in very small anounts, 
but isolating enough Of tihe natural colmpotund for commercial 
prodlction wouldl he prohibitively expensive. Therefore, 
Aigen and other companies-most notably, Genetics [isti
tute in Cambridge, Mass-set out to isolate the gene that 
codes for the protein. It was an arluous search: at times, both 
companies came close to giving it up. But in the end, Fu-Kuen 
Lin at Amgen isolatel the gene and Amugen obtained patents for 
it anti ahost cell for nianufacturing EPO using the isolated gene. 

(Continued on Page 34) 
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PATENT PROFILES
 

Paul M.Craig '45
 

Daul Craig, a German native, ar- policy that required partners to retirc 

rived in the U.S. as ayoung man at 67," he says, was worried that tli
 
and entered WPI as a classified , . ,, policy might kee ) me fron, t,;;,iluin


freshman with tihe Class of 19,15.
Due to serve a longstanding client who in. 
to a lack of a deferment, he had to sisted on my representation. so I left 
interrupt his studies during his the firn in.lanuary 1989 and since then 
senior year. Ileserved in the U.S. havel)eeli associate(l witi ot),liohnes
 
Navy from 19,4,4 anl returned & Albertson, a large general practice
to 19,46 
to WPI to complete his bachelor's law firm in Washington." 
(legree in electrical engineering a When Craig hegan his patent law 
short time later. practice in the 1950s, the leading-

His entry into the field of latent edge technologies included nuclear 
law, he says, was purely accidental. "Iwas invited by RCA to energy and electronics. Inthe electronics area, corl)orations 
come to Camden, N.I.. for ajotinterview in the fall of 1946. ()n were working to develop and commercialize teclhologies de
the advice of a iieighbor, who worked with aWorcester patent veloped during World War II.ln his last year at the Patent Office, 
law firm, I extended my trip so I could visit Waishington. I was lie became involved inmajor interferences that involved all tile 
immediately hired as apatent examiner inaii electrical division major U.S. firnis that had access to tile MIT Radiation Labora
of the U.S. Patent ()ffice." 
 tory ina fight for the rights to an important development in 

Craig started work in Decnember 1916 and enrolled at radar, the "Magic 1" antenlna, which could send and receive 
Georgetown University to work toward his law degree at night. microwave signals. 
After receiving his bachelor of laws degree in 1950, lie became Over the years, lie has done a great deal of work for 
a patent advisor for the U.S. Army's Office of Chief of (rdnance, electronics and automobile manufacturers. He has handled a 
"All of the Army's arsenals reported to that office," Craig says. broad range of work in the intellectual property area, including
"Some of the work I handled canie from tie Redstone Arsenal, litigation, for European automotive clients such as Dlamiler
where German scientists under Wernher von Braun were Benz, BMW and Plorsche. and several lapanese companies, 
working on rocket technology. I handled claims, filed patent including Hitachi. He was involved for more than a decade in 
applications and worked oni infringements." the Kearns litigalion, inwhich David Kearns sued many 

While working for the Army, Craig earned a master's (egree automakers for alleged infringement of his intermittent wind
in law at George Washington University. H-eleft the Army in shield wiper patents. 
19152 and went into private practice, where his knowledge of Craig says lie has enjoyed his career inpatent law, but le 
foreign languages would prove to lie a major asset with notes that the profession has its pluses and minuses. Oii tile 
future European clients, plus side are salaries that are generally higher than those most 

While most of the work lie did over the next several decades engineers or research scientists cai expect, as well as the 
was inhis area of specialization, patent litigation, lie spent a opportunity to use one's technical education in all exciting 
good part of the I1951s and 196(0s in general law practice with and creative field, he says. 
his father, also Paul Craig (both Paul Craigs were admitted to "But this is also a time-coolsuming and time
the bar on the same day in 19.51). demanding profession," lie says. "'That can Iea detriment. 

In1983, lie split offfroli tihe Washington, ).C., intellectual I remember when my daughter was 12, Iasked her what she 
property firm of Craig & Antonel I, which lie had founded, and wanted to he when she grew ul).She said she wasn't sure, but
started the firm of Craig & Burns. Three years later that firm she knew she wasn't going to he a lawyer, because she 
merged with a law firm in Indiana. "The Indiana firm had a wanted to spend time with ier kids." 

.................................................................................... 
 .
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(Continued fron Page 32) for legislation that would remedy this type of situation," Kokulis 
Intheory, that should have concluded the race, but Gene- says, "but to (late none have passed." 

tics Institute had a surprise io store for Amgen. Just before Perhaps the most publicized interference Kokulis has been 
the awarding (ifAingen's patent, 6ihad obtained a patent for involved iinconcerned the isolation of tie virus that causes 
a purified sample of EPT()the company isolated front human AIDS and the development of tie first AIDS test kit. The case 
urine. Genetics Institute argued that its patent also covered pitted Robert Gallo, discoverer of ioterleukin-2 and the first 
the synthetic form of EP() Amgen planned to mnake with its human retrovirus, ItTI.V-I, against French virologist Luc 
)atented gene and process. Moitagnier anl the Pasteur Institute.
 

A lower court agreed with GI, but tie decision was over- Ill
1983, while (Gallo's lab raced with tie French lab to be 

tirned on appeal to tlie Federal Circuit Ciourt. Both tile hwer tie first to find tie virts responsilble for AIDS, Montagnier 
court and tie appeals court found Amgen's patent valid and sent Gallo a samlle of I.AV, which lie believed to ibe tile 

infringed by GI. Kokulis says tie story of EP() also involved culprit. A short time later, Gallo announiiced tie isolation of 
several interferences (special proceedings to determine who what lie called IITIV-Ill, as well as an AIDS test kit based upon 
was tie first inventor of sonething, and therefore the rightful it. The NIl I was later granted a )atent for the kit. 
patent holder) over Anugen's gene and process. Montagnier claimied wasIITI.V-ll really tie Pasteur 

The interferences, ill was Institute's I.AV and charged misconduct illwhich Kokulis involved, were the creation of tie 

determined favirably to Aingen by the U.S. Patent Office, test kit. The institute, illie nmiantine, had developed its own 
although alppeals are peniding. Ali iil)ortant ruling test kit and an interference was begun to determine which one 
in the litigation and the interferences, deserved tileright to patent protec-
Kokulis says. is the finding that, with ,/ tion. After itnueros meetings ill 
gene inventions, conception of tie ill- The interference....was to Washington and Paris, a settlement 
vention anl its reilctiin to practice was reached. 
occur siiniillaneisly. "Both sides agreed that they had 

Kokulis says there is an imortant determine who developed the benefited from information the other 
weakness iii current patent (oerage had shared with them," says Kokulis, 
for biiitechnohigy. -To illustrate this." who was asked by the federal govern
le says, "let'ssay you are tlie first to [AIDS] test kit first. As far as I nient to handle tie Gallo case illwhat 
isolate the gene for a irolein that ex- was seeni as an uinisual move (the 

ists naturally in the body and that Justice )epartment normally lefends 

has been known about for some time. am concerned, Gallo and his the government illinterfereiices, lie 
The protein is old, but your method says). "Ina settlement disclosed in a 
for making it is new and yot get a people were the first to do that, Washingtonhistoric announcenient ill 
patent ill the U.S.oltile gene, and [lot by the presidents of France and tie U.S., 
oilthe protein it codes for. Gallo and Moitagnier agreed that they 

"A company illlapan uses your as they discovered the way to were joint inventors of the test kit. 
gene to make tie protein and then "Hie newspapers tended to over
exports it to the U.S. As things stand look an important ioint in Ihat case," 
now, that colpany will have no produce enough of the virus Kokulis adds. "The interference was 
infringement priolblems, because it not about who isolated tile virus first. 
has not used your gene illtie U.S. It was to determine who (leveloped 
And since you hold no patent ol the to make useful kits. the test kit first. As far as I anm con
)rotein itself, it cali be exported to cerned, Gallo and his )eople were the 
this country first to li that, iparticularly as they 

"An apparently easy answer to the problem is to obtain discovered the way to produce enough of the virus to iiake 
patent coverage for the process for making the protein using useful kils. To do that they had to find an iunniortallized cell line 
the gene, since current law specifies that the importation that the virus would not kill. That was a great contribution." 
of a product iale by a process that would infringe a U.S. Since tie Gallo case, Kokulis and his firii have hanidled a 
patent if made iinthe U.S., is itself infringement. But such ()ihienuniber of patent-related cases for tile NII1. ill particular 

process coverage isno always available." has been tie subject of coitroversy. That case began in Au-
That was tile issue at tie heart of litigatin filed a few gust 1992 when tie agency filed fior patents oltie research of 

years ago by Aiigen against Clhugai Pharmaceutical, a Major former Nill scientist .1.Craig Venter. Venter isolated miore than 
Japanese biotechnology co pany.Before awardtile of tile 3,000 partial hunuan genes known as expresseI-sequence tags. 
Amgen gene Iatent, (;enetics lustitute had given Chiugai the The se(iices can be used as Irobes to isolate the exact 
gene and host cell needed to make EPT)and entered into a positon oif useful genes. The NItH says it wants to secure tile 
joint venture with Ile Japanese coiiipany to sell the protein in intellectual property rights to tie sequences so they will be 
the U.S. Anigen protested the arrangement to the U.S. Trade available to anyone who needs theii for research. 
Commission, but lost. "There have been )rol)posals (Continued on Page 36) 
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PATENT PROFILES 

Lawrence EScinto '51 

ike many patent attorneys, 

oLawrence Scinto didn't set out 
to pursue a career in law. A 


native of New York City, he enrolled at 

Brooklyn Polytechnic Institute after 

high school, and then served in the 

U.S. Army in the Pacific Theater for 

two years at the end of World War II. 


"When Igot out of the service, I decided to take advantage 
of the GI.Billand began looking for a college outside of New 
York," Scinto says. "Ihad relatives in Worcester who told me 
about WPI." Scinto was admitted and earned a bachelor's 
degree incivil engineering in 1951. 

In his senior year, lie took acourse inengineering and the 
law and became intrigued. When he returned to New York, lie 
enrolled at St. John's University and )ursued a bachelor of laws 
degree at night while working at various engineering jobs 
during the day. He received his degree in1956 and went on to 
earn a master's degree inlaw at New York University in1959. 

Still, lie didn't intend to work as a patent attorney; lie says 
lie thought a knowledge of the legal field would be helpful in his 
work as an engineer. But after spending ayear as a contract 
administrator at ainengineering firm, lie took a job as apatent 
attorney for American Machine and Foundry Co. and has never 
looked back. 

For American Machine, lie Irosecuted patents on teclnol-
ogy used in such devices as bowling pin-spotting machines, 
cigarette-making and -packaging machines, and bread-
wrappiIg machinery. In 1960 lie joined the New York firm of 
Morgan, Finnegan, l)urliam & Pine. Three years later lie joined 
Ward, Haselton, McElhannon, Orme, Brooks & Fitzpatrick, 
where he eventually became a partner. 

In1971, hejoined with other attorneys in forming Fitzpatrick, 
Celia, Harper & Scinto, where lie is a senior partner today. 
With 65 attorneys in the main office on Park Avenue, another 
91)- 19:1 :"- ........-'" ree lawyers in a
...... 


..................................................................................... 


Los Angeles office, the firm is one of 

the largest intellectual property prac
tices in the country. 

Over the years, Scinto, who was 
recently elected to membership in the 
American College of Trial Lawyers, 
has focused more and more of his 
energies on patent litigation, which lie 

has pursued forsuch clients asE.xon, DuPont, Merck, Monsanto, 
S.C. Johnson & Son, and Emerson Electric. The cases lie has
 
handled have run the gamut of technical disciplines and industries.
 

Early in his career, lie worked on cases involving the high
speed manufacture of replacement radiator hoses for cars. He
 
brought suit for DuPont against Hercules Chemical Co. over a
 
patent for the photosensitive material used in making printed
 
circuit boards. And lie successfully defended Merck in a suit
 
over its patents for crystalline and highly refined forms of
 
vitaiin i1312 

More recently, lie worked on a case for l)uPont and its 
licensees involving a patent for a plastic material used to make 
the expandable halloons for aortic catheters. Also working 
for DUPouit, lie was able to prove that a patent granted to 
another manufacturer for the use of the space-age plastic 
Kevlar inbrake linings was invalid because previous DuPont 
plblications already covered that application. Currenvtly in 
litigation is a case that pits client Emerson Electric against 
General Electric inia fight dealing with brushless permanent
magnet motors. 

"Everyday it's something new," says Scinto, who notes that 
working as a patent attorney has dispelled a myth lie once 
had about the field. "I had the misconception that patent law 
was a very dull, stodgy area of legal practice. I could not have 
been more wrong. TIonie, it's anong the most exciting and 
challenging areas. It's not always exciting, of course, but by 
and large it's the kind of thing I look forward to coming to 
work for every (lay." 

.
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(Continued from Page 34) patents granted by our patent office today," Scinto notes. "In 
While the agency says it will be willing to transfer the 1992, four of the top five companies getting patents issued in 

rights to these sequences to biotechnology companies that their names were non-U.S. firms. The Japanese, in particular, 
can put them to good use, those same companies fear that are quite sophisticated about using, not only our system, but 
granting the NIH patents on the gene segments will make it patent systems around the world." 
harder for them to get patents on the full genes, since knowl- With the growth of international patenting, has come a 
edge of the sequences may make the genes obvious. "Itwill be rising interest in "harmonizing" the rules governing the many 
interesting to see what the future holds for patenting efforts national patent offices. The goal is to, make the process of 
of this type." Kokulis says. applying for patents in multiple countries easier and fairer. In 

the long term, such efforts may someday bring about a truly 
international patent, which would l)rovide access to patent pro-

I there was only ome patent system in the world, life- tection inmany-if not all--countries with asingle application. 
I while not easy-would be a great deal siml)ler for patent An important step along this road was taken more than a 
attorneys. In fact, nearly every nation maintains its own patent century ago when a number of countries signed the Paris 
system and within those many systems are a host of Convention for the Protection oif Industrial Property. About 
conflicting requirements anl rules. 100 nations now adhere to the Paris Convention, which re-

As glohal competition in business and industry has inten- quires a signatory couitry ti treat applicants from other 
sified in recent decades. the need for companies and indi- countries exactly as it does those within its own borders. It 
vidual invcntors to protect their intellectual pr(perty outside also grants inventors one full year from the time they first file 
of their home countries has grown. (One indication of this is an application in any member country to file a)plications in 
the changing nature of the clientele of the U.S. Patent Office. other nations. Dluring that year, the inventor can preserve his 

"Foreign companies are getting about one of every two rioht of nrioritv. should i)rioritv of invention heconme an irssle 

Students Pursue Patent Careers and Proiect:
 
hiie the majority of WPI's graduates go on to careers in Through WPI's pre-law program, students receive special 

the disciplines in which they major, agrowing number advising about career opportunities, preparing for law school ex
are using their engineering and science degrees as ams, and applying to law school. Inaddition, students can take a 

stepping-stones to other types of professional occupations. Each sequence of law courses in the areas of management, history and 
year, about six of those students go on to study law, according to social science. 
Kent J.Rissmiller, assistant professor of social science and policy "These courses expose students to the kinds of problems, the 
studies and one of two advisors for WPI's pre-law program. kinds of cases, and the kinds of materials they will encounter as 

"For the first time this yeal most of those students are inter- law students," Rlssmiller says. "We want them to see ifthey find 
ested in patent law," Rissmiller says. "They are selecting law it interesting and if they can adapt to learning through the case 
schools because of their patent law programs and expect that the format used in law courses." 
field is the best way for them to combine their education Inengi- Patent law has also played an important role In WPI's under
neering or science and their interest in law. graduate project program. For nearly two decades, students have 

"Ithink it shows, in part, that students are a little nervous been completing Interactive Qualifying Projects (IQPs) with the 
about the availability of engineering jobs and about what kinds U.S. Patent and Trademark Office while in residence at the 
of jobs they'll be qualified for if they have only a bachelor's de- Institute's Washington, D.C., Project Center. 
gree. They don't want to ignore or set aside iheir four years at The relationship with the Patent Office began in 1974 with 
WPI; they just want to find other ways to use that education." the assistance of C.Marshall Dann '35, who was then commis-

Rissmiller says students with a technical background often sioner of patents and trademarks. It has continued since then, 
have an advantage in applying to graduate programs that special- making it WPI's longest relationship with an off-campus project 
ize in technical areas of law, like the law of intellectual property, sponsor. Over the years, more than 20 projects have been com
utility regulation and the environment. "II general," he says, "1 pleted with the office, 
tell students that having an engineering or science degree Is no The projects have focused on such areas as the classification 
handicap whatsoever In getting into law school. These schools system used by the Patent Office and the use of modern automa
don't put a lot of weight on an applicant's major. ThE "re looking tion technology in patent searches and other patent-related func
for someone who can handle graduate education." tions. Many have used data about patenting activity to learn about 
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There are currently a few regional patent offices that grants apatent to the first inventor to get his application into
 
enable inventors to file a single application and be granted the patent office. The U.S. system is careful to award apatent to
 
patents in multiple countries. The European Patent Office 
 the first persol to actually realize a new technology. 
covers 1,4nations on that continent. Other such arrange- "There are virtues to a first-to-invent system," Dann says.

ments cover the English- and French-speaking nations of "Because lie doesn't have to worry about somebody stealing

Africa and the Benelux nations, his idea, an inventor has time to develop and perfect it before
 

In tile early 1980s, a movement began to bring even running to the patent office. In theory, that results in higher
 
greater uniformity to the international patent community. quality patents.

Since then, the World Intellec-
 "Tile great virtue of the
 
tual Property Organization 
 first-to-file system is its sim
(WIPO). a special agency of The US. will have to abandon 
 plicity. It also eliminates the
 
the United Nations, hasA 
 need for interferences, which 
drafted a treaty aimed at har- tu can be burdensome. One key

monizing international patent the first-to-invent rule sooneror later argument against the system
 
l)rocedures. Marshall Dann, 
 is that it might encourage

who attended meetings of the WIPO when he was U.S. patent sloppy and incomplete patent applications, which could re
commissioner in the 1970s, says that if the U.S. is to ultimately 
 stilt in more rejections and more vulnerable patents."

sign this treaty (as several nations have already (lone), it will Dann says a first-to-file system may also favor large com
have to make a fundamental change in its patent system. 
 panies, which have the resources to file patent applications

"Everywhere else in the world, with the exception of the quickly. He says because most large U.S. companies patent

Philippines, they have a first-to-file system," he says. "We've their inventions overseas, they already operate as if the U.S.
 
stayed with our first-to-invent system." A first-to-file system had a first-to-file system. 

the process of creating and using new technology in the U.S. and cases we have followed through. I've got all the reports here In
 
about the social and economic implications of technology. my office and we do use them-even the ones with older data-


Jane Meyers, the Institute's primary contact in the Patent Of- for reference."
 
fice, says one project that particularly impressed her examined 
 When WPI opened the London Project Center In 1985, the
 
the impact of maintenance fees on patent holders. The fees, first Institute's track record with the U.S. Patent Office opened the
 
assessed in the early 1980s, must be paid by inventors every four door to the British Patent Office, where projects have been con
years to keep a patent valid. 
 ducted regularly since then. Later, the British connection would
 

"This project alerted us to the fact that we weren't notifying help lay the groundwork for aseries of projects with the Office o
 
inventors adequately about the fact that these maintenance fees Registrar General in Hong Kong, which Is responsible for all area
 
were due," she says. "As a result, the office instituted new proce- of commercial law on the island.
 
dures to notify inventors. We took the students' report, condensed it In Britain, many patent-related projects have focused on the
 
and published it. We distributed that publication to a lot of people." satisfaction users feel with the services they receive from the
 

A 1985 project looked at how placing the Patent Office's vast British Patent Office. "The patent office perceived the enormous 
collection of patents on CD ROM affected the way people use value of having WPI students, who are disarming and nonthreat
those patents to do searches. The project was advised by Susan ening, gathering impartial responses from users," says Lance 
Vernon-Gerstenfeld, adjunct associate professor and director of Schachterle, associate dean of undergraduate studies and direc
the Washington Project Center. She used the data the students tor of the London Project Center. 
gathered under her direction to complete a Ph.D. dissertation The first project done with the British office looked at whethe 
that predicted how comfortable Patent Office employees would be the creation of the European Patent Office might make the ser
adopting the new technology. "The male patent examiners who had vices of the British office obsolete. "The students came up with 
been there the longest were the most reluctant users," she says. what we were told was a better, more accurate report than one 

"Projects like these can be of real value to the Patent Office," the patent office had commissioned from aprofessional consult
Vernon-Gerstenfeld says. "They don't have enough personnel to Ing firm," Schachterle says.
do this work or enough resources. So sponsoring aproject Isa The report found that many British inventors would prefer to 
good way to get a lot of talented labor. And our track record with use their own patent office over the European office because It of 
them Isvery good, or they wouldn't have kept coming back for fers the services they need at a lower cost. "The patent search 
nearly 20 years." arm of the British Patent Office had thought It might go out of 

That assessment Isconfirmed by Meyers: "The students have business," Schachterle says. "The students' report convinced 
often planted seeds for further research on our part and Inmany them they had a future." 
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Morgan D.Rosenberg '95 has been looking into these ques
tions for his Interactive Qualifying Project, which will examine 
how the transition to a first-to-file system might affect inven
tors in the U.S. He says he has concluded from his research 
that many of the fears about first-to-file may be unfounded. 

"People who are for the first-to-file system say that while, 
in theory, small inventors could be hurt, it doesn't seem to 
happen in the real world," he notes. "And the level of quality 
of patents really depends on what individual countries re
quire in the way of disclosure, rather than on whether or not 
they have a first-to-file system. Right now the U.S. has the 
strictest level of disclosure requirements of any country. If 
we switch to a first-to-file system, we'd probably retain those." 

"The U.S. will have to abandon the first-to-invent rule sooner 
or later," Craig says. But 'enotes that many nations are more. 
concerned about other provisions in U.S. law they consider 
discriminatory. "For example," he notes, "the patent system 
now favors U.S. inventors. because you cannot establish the 
date of your invention by activities abroad, such as conception 
of the invention or reduction to practice." 

"Some say this gives U.S. companies a big advantage in 
interferences," Dann says. "It's true that we say that our law 
treats everybody the same-if you develop something in the 
U.S., you are on a par with us. That sticks in the craw of 
foreign companies. 

"Idon't know how tie U.S. isgoing to come out on this," 
Dann adds. "There are agreat many people-including, I think, 
the current administration-who favor the U.S. becoming like 
everybody else. A great many other people cherish the first-
to-invent system. They note that the U.S. will get little in return 
for giving it up. We'll just have to wait and see." 

'p 
atent law isan interesting field." Dann says, "It's a nice 

I combination of law and technology. You can use what you 
know of science and engineering and you'll always find your-
self at the leading edge of technology, because every applica-
tion that you get into is,by definition, new." 

How does a young man or woman get into the field? To 
begin with, Kokulis says, atechnical degree is a must, because 
of the complex nature of the material a patent attorney must 
deal with. "All but a few of the people in our firm have a 
scientific background, and many started out by working 
In a scientific area," lie says. "The few who do not have 
technical degrees work in trademarks and copyrights." 

Once a prospective attorney has earned a law degree, 
what is the next step? "There are three common ways to 
break into the field," Craig says. "You can go to work for the 
Patent Office as a patent examiner and attenld law school at 
night. This way you learn the rules and the thinking of the 
Patent Office, which is valuable. You can work for a firm. In 
Washington, people are hired right out of college; they (ho 
searches at first while they earn their law degrees at night. 

"Or you can work for a company, especially one that has a 
Washington office for training patent attorneys. To take ad-
vantage of the opportunity to choose from among a wider 
range of law schools, however, companies are cutting back on 
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Morgan Rosenberg '95 says his research for an IQP 
on patent harmonization convinced him that many 
objections to the first-to-file system are unfounded. 

their Washington training offices." 
Each option has advantages and disadvantages, Kokulis 

says. "At the Patent Office you'll gain a lot of experience 
quickly and pro)bably have more responsibility.At a firm you'll 
progress more slowly, but you'll have greater variety in the 
work you do. At a corporation you'll have a narrower expo
sure, because your cases will concern whatever technology 
the company specializes in." 

Craig says there is a fourth alternative not often consid
ered-serving as a clerk to ajudge, especially ajudge of the 
U.S. Court of Appeals for the Federal Circuit. "This will give you 
exposure to all sorts of cases," lie says, "Many law firms pay a 
premium for attorneys who have had such experience." 

What are the prospects for a new patent attorney? Cur
rently, the demand for young men and women in this field is 
so great many firms are "growing" their own patent attorneys, 
the Boston Globe recently reported. One Boston firm 
issending engineers to law school at its own expense. 

New patent attorneys will join a small but growing fra
ternity. According to the American Intellectual Property Law 
Association, there are about 12,000 intellectual property 
lawyers in the U.S.-fewer than 2 percent of all attorneys 
listed by the American Bar Association. Those professionals 
might find they have an important advantage over their peers, 
Kokulis notes. 

"Young people ask me about the practice of law," lie says. 
"Itell them that if you go into criminal law, you'll probably get 
rather disenchanted with human nature. And I can see how 
one might find domestic relations law, where you are con
stantly confronted with people in turmoil, a bit depressing. 
But patent law mostly has ups. You are dealing with people 
who are out there making new inventions that, hopefully, 
will contribute to everybody's well-being and happiness." 



INVESTIGATIONS
 

Playing Matchmaker to Methane
 

S omnetimes called niarsh gas or fire-
damp, methane constitutes about,, / 
85 percent of natural gas and is 

also produced by tie decomposition of 
organic matter. Inaddition to its use as 
a fuel, methane has hmg been an inllor- ' 
tant starting point ina host of corimer-
cially important chemical processes. 

In the pet'clhemuical ildstry,for 
example, methane is often used to make 
synthesis gas (carbon monoxide and 
hydrogen). which is used, inturn, in the 
Ianufact tire of methanol and amnmonia. 
Since methane isabundant and cheap. 
ai major goal of the industry is to find a 
way tomconvert methane to ethylene, a 
chenical building block used to make 
ethylene glycol. polyvinyl chloride, sty-
rene, polyethylene,fabric finishes, latex From left, William Moser, Anthony Dixon and 
)aints and a host ot other products. Yi Hua Ma are developing an inorganic membrane 

To make ethylene in this way. two system to convert methane into ethylene. 
molecules of Iethane must be coimbined 
in a process known as oxidative dinieriza- trolling the rate at which oxygen mixes 
tion. In practice, this is a difficult process with the methane and promoting the 
to control and produces poor yields, gener- coupling of the methane molecules. 
ally in the range Of just 25 to 310percent, Inorganic nembranes are generally 
says Yi Hi Ma, professor of cheniical engi- Ini.e by building up increasingly fine 
neering and director of WPI's Center for In- layers of inorganic materials like alumina, 
organic Membrane Studies. zirconia and glass. '[he finest layers have 

"It isnot easy to put two methane tiol- a uniform netwo rk ofitiny pores that let 
ecules together." Ma says, "since methane some compounds pass through, while 
dhoes not readily react with itself. To make holding others back. The Iroperties of a 
tie reaction work,you rMust control tie membrane can he controlled by deposit-
oxidatiin ot the methane. When you burn ing various coropiuids-incilding cata-
methane, you completely oxidize it. pro- lysts-inside the pires. 
ducing carhiin dloxide and water. But in irtheir research, the WI'I team is 
the dimierization reaction, you partially leveloping a tu e-shaped rmembrane 
oxidize the Iietharie molecules. )roducing with oxygen-perrieable and catalytically 
sorme carbon dioxide and water and some active layers lining tie interior of tie 
useful products." tube. Methane will flow through the cen-

Withia three-year cortract for $690.590 ter of the tube while oxygen diffuses in 
from the U.S. Department ifEnergy, Ma and from the olutside to partially oxidize it. 
cheniical engineering professors Anthony The team is currently experimenting 
G.Dixon and Williari R.Moser are attempt- with ways to control the structure of the 
ing to (leveloI) an inorganic rmembrane sys- riembrane to pertiit only oxygen to pass 
tem that will significantly increase the yield through. linaddition, they plan to deposit 
of the dimerization reaction by both con- electrically conductive materials inside 

the pores of the membrane to enhance 
the novement of the electrically chargedoxygen molecules. 

"We are looking at various oxides that 
will allow oxygen to permeate through at 
the high temperatures normally used in 
the methane dinierization process," Ma 
says. "By choosing the right material, 
we hope to be able to control the partial 
pressure of oxygen and, in turn, control 
tie reaction to produce the best yield
 

possible "
 
By the end of the three-year contract 

period, Ma says the team hopes to have 
developed a iiechanism for increasing 
the yield of the dcimerization reaction and 
to have determined how best to scale the 
membrane system up to a large enough 
size to handle the huge volumes of inex
pensive methane that are produced by
industry. 

"For the project to be successful, 
the process must be economically feasible." 
Ma says. "We may find that even though 
the membrane works, it is too expensive to 
build. Or it may not be easy to use for mass 
production in an industrial setting. We are 
hoping we can overcome all these difficul
ties, but it is a very, very difficult problem. 
Otherwise, someone would have (lone it. 

"However," lie adds, "if the technique 
works and the conversion rate is high 
enough, this riembrane system could be 
worth billions of dollars to the chemical, 
petr(ochemical and plastics industries." 

The Inorganic Membrane Center was 
established in 1988 to study how the iei
branes work, how best to make them and 
how to apply them in a broad range of 
industries, including the chemical and bio
technology industries. The center includes 
faculty and graduate students from the 

hiemical Engineering, Biology and Biotech
iology, and Mechanical Engineering depart
nents. Current industrial sponsors include 
fobil Oil Corp. and Amoco Oil Co. 

-MICHAEL Doirc:vc 
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FINAL WORD
 

Richard Hansen IsHelping
 
Power Up the Developing World
 

elipe Martinez can now regularly Richard Hansen '76, a professional engi-

keep his country store open past neer who received his bachelor's degree in 
sundown and the local community mechanical engineering from WPI and his 

center can extend its programs well into M.B.A. from Boston University, is the cata-
the evening. Why is that news? Well until lyst for these electrifying changes. Nine 
few years ago, there was no reliable sourc years ago he founded Enersol Associates 
of electricity for lighting in the rural town Inc., a nonprofit international development 
of Bella Vista in the Puerto Plata region of organization in Somerville, Mass., that spe-
the Dominican Republic. If the store and cializes insolar-based rural electrification. 
community center were occasionally opei He's served since then as Enersol's execu-
evenings, shoppers and center visitors tive director. 
were disturbedlby the fumes from kero- Enersol's goal isto foster rural solar 
sene lamps. electrification around the globe. Its ap- 

proach to business, which it calls SO-BASEC, 
makes use of recent advances in photovol-
taic technology and local human and insti-
tutional iesources to bring power and light 
to communities beyond the reach of exist-
ing distribution networks. 

* "It's impractical to run traditional 
P 	 electric lines through heavily wooded or 

remote terrain," says Hansen, a former 
manager of industrial and manufacturing 
engineering for Westinghouse. "Besides, 
it would be bad for the environment." 

Hansen went to the Dominican Repub-
in April 1984 to install one of his first 

-( 	 cost-effective, small-scale PV systems at 
the Martinez home and store in Bella Vista. 
The system, typical of others installed 
a tsince 

lic 


then as a result o Enersol's efforts, 

• ' 	 , automotive battery and a simple control-

junction box. 
"It provided enough power to run the 

family's television and radio and to keel) 
lights operating throughout the home and 
market," Hansen says. "Community mei-
hers visited, discussed the system, and 

Ydalia Alcantara, a Dominican seam-
stress, works under an electric light
powered by one of Enersol's solar 

,-t electric systems. The systems have 
replaced dim and smelly kerosene 
lamps in homes and businesses, 

soon were convinced that the technology 

suited their needs." 
Insuch a low-income area, paying for 

systems up front was a problem. So in 
December 1981, Enersol helped 10 families 
organize themselves into ADESOL, a solar 
energy development association. The orga
nization maintains a revolving loan fund 
that enables people to buy home systems. 

may well be the first solar electric re
volving credit fund in the Third World," 
Hansen says. 

The U.S. Agency for International Dev
elopment mission in the Dominican Repub
lic provided $2,000 in seed money for the 
fund. By March 1985, live systems had 
been financed, with users paying about 
$10 a month for energy services. Buyers 
pay back the $500 cost for a system over 
four years. With acommunity-based credit 
mechanism in place, Enersol then tackled 
the problem of system servicing and sales. 

"We worked with a local entrepreneur 
to establish asmall hardware and electri
cal supply store," Hansen says. -The store 
became the solar service center for the 
region, a place where customers could 
order new systems, buy spare parts, re
quest service or arrange short-term financ
ing. Business boomed. Typically, asuccess
fully installe s d ixresult ina 

"It 


Enersol next trained six local youths 

to install and service solar home systems. 
As the young technicians were completing 
their training, ADESOL received a$3,500 
USAID grant to finance systems for eight 
additional homes and businesses. The 
work gave the youths immediate practical 
experience. Peace Corps volunteers at
tended the second training session, then 
spread word of the technology to commu
nities where they worked.
 

With agrant from the U.S. Department 
of Energy, Enersol and the University of 
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Massachusetts-Lowell prepared a case 
study of the organization's activity in the 
Dominican Republic. File150-page report 
described this uniq(iue experience of a U.S. 
company disseminating )hotovoltaic tech-
nology at the grass-roots level in adevel-
oping country. It also provided important 
lessons to otihers who inight chlose to 
follow in Enersol's footsteps. 

Between 1981 and 1992. about .1,000 
home lighting systems were installed by 
Dominicans: about half of these can be 
traced directly to Enersolrs training and 
financing initiatives. Owners say they are 
pleased with their systems, because they 
put them in control of their own electrical 
power. One noted that rural solar syst em 
owners are [let ter off than city dtwellers 
who depend entirely on centralized elec-
tricity. "While the lights go out daily in 
Doniican cities," he said. "they stay on in 
Bella Vista." 

Now Nothat soa lcrctechnology,hashtsolar electric eho 

gained afoothold ilthe Dominican Repub-
lic, Hansen is planning similar prograns in 
other Countries in Latin America and the 
Caribbean. He says solar systens callpro-
vide these nations with power and light for 

homes, farms, schools, health clinics and 
community centers. Unlike other rural 
energy options, he notes, solar energy 
systens enit no acid rain or greenhouse 
gases, use no power lines, aid require no 
dams, mines or refineries. 

Enersol has developed a conprehen
sive program to foster solar-hased rural 
electrification at the comnnlity, natioiial 
and international levels. Its Energy Inter
prise Development Activities encourage 
the creation of local photovoltaic service 
enterprises that sell. install and maintain 
systens in remote rural coninninitis. In-
stitutional Sup)l)ort Activities hel ) groups 
start solar-basedl rural electrification pro
grams. And PuNIC ()utreach and Education 
Activities proividle informiat i ii abou1t thle 
economic, environmental and technologi
cal aspects oihotovoltaic systenis and 
their application intie developiig world. 

Enersol's efforts to aid develiping
Acou~ntries have in t g1ion imniticedl. Its 

Domi nican Republic program has received 
international recognition an( support froii 
such institutions as tie World Bank, the 
Central Bank of the Dominican Republic, 
the USAID Office of Energy, the U.S. Peace 

CCorps, 
NERSOL a AD E.S• --- -,Institute, 
IJA , ' " 
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Richard Hansen, far right, Enersol's executive director, and Eric Johnson, second 
rom left, the organization's training coordinator, pose with a group of Dominican 
technicians at a training site in Della Vista. The technicians install and service 
Enersol's home solar photovoltaic systems. Since 1984, more than 2,000 systems
have been installed in the Dominican Republic as a result of Enersol's efforts. 
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Technicians Milo Martinez, left, andCesar HiraIdo carry a solar electric 
system to a rural home in Bella 
Vista. Enersol is planning similar 
programs elsewff-re in Latin 
America and the Caribbean. 

the Electric flower Research 

Sandia National Laboratories, 
Oak Ridge National Laboratory, the UnitedNations, and tie National Rural Electric 

Cooperative Association. 
Early on, Hansen's efforts also caught 

the interest of Wil Professor Eldward N. 
Clarke. who was then planning WPil's 
Center for Solar Electrification. The two 
presented aworkshop at WPI on solar 
elect rification in developing countries. 
)ne of tie first Interactive Qualifying 

Projects completed through the center, 
Pi, Prooiolnoa for Rural Electrification, was 
dine by Visaru t Asvaraksh '88 and Aswi n 

1Pnsuvana '89 from '[ailand, who benefited 
froin Hansen's early e.,,ience iii the 
Dominican Republic. 

"We've heen encouraged by the results 
of our efforts to date," says Hansen, who 
has recently been involved in feasibility 
studies in Belize, Guatemala and Bolivia, 
and has served as a consultant under con
tract with tibe World Bank for tihe introdtic
tion of solar electric technology inYemni. 
"But there is still much to be done by ev

eryone. Globally ai estimated two billion 
people have no electricity." 

-Riii "'i.xV'K 


