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FlOat Report on Czech Energy Efficiency Project (DHR-0030-C-OO-5064-00)

ThIS project was offered to meet the needs of US AID-Prague for traInIng In technIcal and
financIal analysIs of energy effiCIency/envIronment programs at three UnIVerSItIes In the Czech
Republic It was a collaboratIOn between facultIes of engIneenng and management of the
TechnIcal UnIVersIty ofLIberec TechnIcal UnIVersIty Ostrava Czech Techmcal UnIVersIty In
Prague and the UnIVersIty of Tennessee (UT)

The project enabled and supported development of pre- and post-graduate courses In enVIronment
and energy effiCIency at the three Czech UnIVersItIes and was operated In conjUnctIon WIth
Electrotek Concepts Inc The UnIVersIty of Tennessee, KnOXVIlle and The Alliance of
UnIVerSItIes for Democracy

PROJECT PHASE SUMMARIES

All three partICIpatIng Czech UnIVerSItIes are ImplementIng SIgnIficant changes as a result of
the program RegIonal (Czech-Polish) cooperatIve actIVItIes have also been ongInated as a dIrect
result of the program ThIS project was undertaken In four phases WhICh are summanzed In thIS
sectIOn A detaIled descnptIOn of events and speCIfic outcomes for each phase follows the phase
summary sectIOn

Phase 1 Project announcement and plannlOg - November, 1996, Prague
Planmng meetmgs were held WIth project pnncipais m Prague m conjUnctIOn WIth the Seventh

Annual Conference of the Alliance of UnIVersItIes for Democracy (AUDEM) Nov 3-6, 1996
The VT Project Team (Hake, Jendrucko and Fowler) had separate meetmgs In Prague dunng the
days of the Conference WIth representatIves of the three partICIpatIng Czech UnIVerSItIes to reVIew
project ObjectIves and determIne speCIfic needs of each UnIVerSIty FIve project partICIpants gave a
presentatIon on the project at a general seSSIOn of the Prague Conference The seSSIOn was well
attended Interest In the project was expressed by Conference partICIpants from other countrIes,
espeCIally Poland, SlovakIa and RomanIa FollOWIng the end of the AllIance Conference a final
meetIng was held at Hotel Krystal attended by several faculty from each Czech UnIVerSIty and the
UT project personnel More speCIfic plannIng for the January Workshop was the pnncipal
purpose of thIS meetIng Also dIscussed were the strategIes each Czech UnIVerSIty would use to
recruIt and select faculty from theIr InstItutIOns to partICIpate In the Workshop

Phase 2 Energy EffiCiency Workshop - January, 1997, Prague
ThIS was a five day workshop attended by twenty two persons from the three techmcal

umversities In Liberec Ostrava and Prague plus one VISItor from Poland Prof Adam Gula Czech
Techmcal Umversity served as local host for the Workshop enabhng lodgIng and meals for all
partICIpants and US faculty at the Hotel Krystal In Prague The workshop was conducted by UT
professors RIchard Jendrucko (engIneenng), Jerry Fryxell (management) and Charles Bamford
(management)

Workshop partICIpants were InVIted to complete detaIled questIOnnaIreS evaluatIng the
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content, pedagogy and overall value of the Workshop
~ 90 percent agreed that "overall this program provided mformatlOn that Will be useful to the

energy curnculum at my university"
* 95% agreed (with 68% m strong agteement) that "the content of the program was appropnate

and clear," and
* 100% agreed that "the program was well organized "

Participants were particularly Impressed with the range of energy effiCiency and related
environmental management Issues covered the Wide range of curnculum Ideas offered and the
participatory style of expenentlal exercises undertaken dunng the Workshop Initially
uncomfortable With thIS style of mstructlOn participants became enthUSiastic WIth the
participatory style by workshop's end As mdIcated m formal evaluatIOns reported m AppendiX C
and descnbed m Phase 2 DetaIl sectIOn
* 59% checked that they "liked the sessIOn and how It was taught"
* an additIOnal 38% of partICipants not only hked the approach but mdIcated they "Will try tlus

approach" 10 theIr classes
For a project whose goals are behaVIOr modificatIOn these responses mdlcate exceptIOnal and
we might add, an unexpected degree of acceptance

Workshop vIsitor Prof Adam Gula director of the Pohsh FoundatIOn for Energy EffiCiency m
Krakow, added to the level ofunderstandmg of both mstructors and partICipants He has
commUnicated hiS opinion that such a curnculum reform project IS needed also m Poland and lus
hope that such a project might be undertaken 10 coordmatlOn WIth Polish technical Universities

SpeCific energy efficlency/ environmental management mterests of the partiCIpants were
canvassed and used to taIlor the content of project Phase 3

Phase 3 Curriculum Development - AprIl, 1997, Knoxville, Tennessee
Three of the five faculty from each of the three Czech umversltles partlclpat10g 10 the

Workshop came to KnoxvIlle for two weeks of advanced energy effiCIency 1OstructlOn, VISitS With
area firms employ1Og energy effiCiency and envIronmental management techniques ThIS phase
mcluded mdlvlduahzed support from UT engmeenng, busmess and educatIOn faculty as Czech
faculty conSidered techmques and curnculum matenals to be offered at their UniversIties and 10
their communities SpeCific content of the two week tra1010g sessIOn 10 KnoxvIlle was developed
based on expenence and diSCUSSions With Czech faculty dunng the January Workshop

To aid deterrmnatlOn of relevance, all participants were asked to complete an evaluatIOn form
for the program wluch mcluded and overall assessment and an assessment of each component of
the program On a five-pomt scale which ranged from 'strongly agree' to 'strongly disagree'

* eight partICIpants agreed (five agreed strongly) that "Overall thIS program proVided
mformatlOn that w111 be useful to the energy curnculum at my university"
* nine agreed (SIX stlongly agreed) that "The content oftlus program was appropnate and

clear"
* nine strongly agreed that "ThiS program was well organized"

Every program element was found useful by at least one-third of the partiCipants, and three-
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fifths of the program components will be used heavily ("much" or "almost all") by more than half
of the Czech faculty Program components with content that will be heavily used by at least two
thirds of the participants mcluded

bnefings on the orgamzatlOn and management of the VT Assessment Center
the Energy Assessment exerCise mcluded m the ViSit to a local manufactunng plant
the VISit to the Opryland Hotel steam plant and engmeenng complex With demonstratIOns
of energy efficiency and energy conservatIOn techmques
VISit to the Tennessee Valley Authonty Bull Run Steam Plant
VISit to Oak Ridge NatIOnal Labs
the afternoon and evemng spent at the Narrow Ridge Environmental Center

Over two-thirds of the total content of the two week program was recommended to be
retamed m any future energy efficiency programs 10 Central and East Europe by more than half of
the partiCIpants Nearly all the program (21 of 22 components) was Judged of value by one-thIrd
of the partiCIpants

Phase 4 ImplementatIOn Support - May, 1997, m Llberec, Ostrava and Prague
Based on assessment by the partICIpants themselves, It appears that Phase 1, 2 and 3 of the

project were successful Of course, the value of thIS project 10 the long term IS the effect on the
engmeenng and management curnculum WhIle this IS itself a long term process, one mdicator of
long term potential impact IS behavIor modificatIOn m the short run It IS pOSSible to observe
behaVIor modIficatIOn 10 the short run and thIS was part of the purpose of Phase 4 of the project

The ImplementatIon Support phase of the project took place m the Czech Republic from May
14 through Wednesday, May 28, 1997 The VT Team (Jendrucko, Fryxell, Counce and Hake)
viSIted Liberec, Ostrava and Prague to work dIrectly WIth deSIgnated faculty and staff at each of
the three Czech umverSitIes defined 10 thIS project Techmcal Umversity ofLlberec Techmcal
UmversIty of Ostrava and Czech Techmcal Umversity
The schedule was arranged so that two full weekdays were spent at each of the three Sites
Additional weekend days were spent 10 Llberec and Ostrava as these SItes were less famIhar to the
VT team than Prague

Several faculty from departments 10 engmeenng and management accompamed the VT team
dunng ViSItS to the three umversItIes as well as for all meals 10 order to maXlITuze mteractlOn and
mutuallearmng opportumtles StrategIC ViSItS to non-umverslty SItes were planned as well to
illustrate energy and envIronmental management problems and also for the Czech faculty to assess
pOSSIbilItIeS for case studies WIth support and suggestIOns from the UT team These VISitS
mcluded a plant tour ofDIAMO Co uramum mmmg recovery operatIOn 10 North BohemIa the
Llberec Mumclpal Thermal Plant the Crystalex Co plant aCId-ram damage SItes 10 the Iser
Mountams tnp to wood combustIOn SIte 10 OstravIce excurSIon to OKD coal mme tour of
environmentally damaged sites 10 Beskydy Mountams, and an excurSIOn and dISCUSSIon With
management of the Nova Hut power plant to assess pOSSIbIlItIes for energy audIt demonstratIOns
as part of course curnculum
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Outcomes
* A partIcIpant m the January Workshop, Implemented the Commons SImulatIOn m one of her

classes thIS Spnng semester Tlus IS an mteractive classroom sImulatIon desIgned to help
students better understand busmess decIsIOns when use of common envIronmental resources
are concerned It IS also a pedagogIcal aId to mcrease student partIcIpatIOn The professor was
hIghly pleased wIth the result and plans to contmue usmg the tool m future classes

* To assIst m development of the course module It IS possIble that a UTK doctoral student
would spend a semester at the Techmcal Umversity ofLIberec teaclung a course plus
developmg a case around the brown coal-fired steam plants m Turow, Poland and theIr
compamon plants Just a few kilometers away m Germany

>I' One of the strongest posItIve examples of Impact of the project on short term behavIor was
the expenence of a professor at the Techmcal UmversIty of Ostrava Elaborated as an
anecdote m the detail sectIon, hIS story IS a movmg account of excItement caused by
Immediate mclusion of new matenal and new teachmg techmques m two of hIS courses upon
return to Ostrava after the Apnl, 1997 Phase C m Tennessee It IS also an account of new
hope and rededIcatIOn to the hIghest Ideals m the role of a umversIty m an economy m
transItion m general and specIfically to energy and envIronmental educatIon m the Czech
Repubhc

* Another professor told of developmg a new technology for co-generatIOn to reduce summer
heat/pollutIon problems to be mcorporated m class matenal as soon as possIble

* One of the professors plans to mclude cases m lus courses next fall after witnessmg the
technIque m the January Workshop and also vIsItmg a case class wlule at UT m Apnl

* One of the engmeenng professors Imtiated a collaboratIon wIth a professor m management to
mitiate a new course combmmg economy of productIon and consumptIon of energy wIth
management of firms m the electncal mdustry

* Czech Tech has Just been asked to lead a new group on energy efficIency for the ASSOCIatIon
of Producers ofElectncal Systems (APES) Through APES lessons learned m thIS project
could have an ImmedIate natIonal Impact

* A sIgmficant ImmedIate Impact of thIS project was that related to the Energy Assessment
Center concept demonstrated at UT [The UT Energy Assessment Center helps IdentIfy firms
for the student teams to VISIt and perform actual energy audIts Teams prepare a report based
on theIr VISIt showmg theIr analySIS of the techmcal mformatIOn gamed m the field notmg
areas of concern develop recommendatIons for Improvements m energy efficIency /
envIronmental management practIces and strategIes for ImplementatIOn Each team presents
theIr report to the rest of the class and also to the participatmg firm Several firms are used
each semester] The mam pomts of the Energy Assessment Center concept ImplementatIOn are
revIewed below

* Upon return from UT m late Apnl a professor deCIded to try to Implement the Energy
Assessment Center Concept at Czech Tech He reahzed he had not only to find Czech
firms that would be open to student team audIts but also to find funds reqUired to
support the expenence

* The first two Prague area firms contacted agreed and, to the surpnse of the professor
offered enthUSIastIc support One of the firms (both are IdentIfied and descnbed m the

6



7

Concludmg Comment
Above are a few of the examples of project Influence on short run behaVIOr that we were able

to observe In a short VISit Just weeks after the last of the "Input" phases ofthe overall project
Other events are lIkely to occur as a result of the project

For example, In July 1997 a delegatIOn of proJect faculty from the Techmcal UmversIty of
Llberec travelled to Krakow, Poland to pursue common Interests In energy effiCIency and
environment WIth Prof Aoam Gula GUla IS a professor at the Umverslty of Mmmg and
Metallurgy In Krakow and also dIrector of the PolIsh FoundatIOn for Energy EffiCIency He and
the Llberec professors first became acquaInted at the Energy EffiCiency Workshop In Prague as
Phase 2 of thIs project The Czech delegatIOn met WIth Professor Gula, the dean and several
professors at the Krakow umversIty The meetmg was successful enough to draft a far-reachIng
project of Czech-PolIsh cooperatIOn They have realIzed how many problems they have In
common both as countnes and as techmcal umversItIes They IndIcate that follOWIng a pOSSible
1997-98 PolIsh USAID Project on Energy Efficlency/ EnVIronmental Management they wIll most
hke1y stnve to establIsh a Czech-PolIsh Centre for Energy EffiCiency Problems Their hope IS for
the Czech-PolIsh Centre to Involve Prague, Ostrava and Llberec on the Czech SIde and
umversltles In Krakow GIIWIce and Wroclaw on the PolIsh SIde (see letter In AppendIX G)
ActIvItes are underway to expand the Influence to a Czech-PolIsh-Slovak Centre

In summary there can be no long term effect Without such Influences as those descnbed above
In the observable near term ThiS project has already had a pOSItive mfluence on educatIOn m
energy effiCIency and envIronmental management at all three Czech umversltles and as noted,
With slgmficant potentIal for mdustry m the Czech RepublIc and pOSSIbly also for educatIOn and
mdustry In a larger multInatIOnal regIOn
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*

detail sectIOn) explaIned that they had a big waste heat problem but had not had the
time to deal with It they would welcome collaboratIOn with the umversIty and would
open their company to the student teams Both firms offered modest funds to help
underwnte the project and agreed to accept the first student teams In the near future
With two firms and two successes, the professor decIded to share the results wIth
umverslty offiCials and seek theIr support for pushIng ahead wIth requIred cUrrIculum
reform and potentially, a major new ImtIatlve for Czech Tech assIstIng small area
firms In energy effiCiency/environmental management
The UT team met WIth the professor's department head dean and the Vice Rector for
academIC affairs and research All were Interested In the concept asked many
questIOns about the UT Assessment Center and declared support of the concept and of
theIr support for Professor Kabele
There IS every reason to belIeve that the Czech Tech Energy Assessment Center
* Will proceed and serve as a contInuIng laboratory for future students,
* Will be Internally financed,
* will serve an unmet need for small manufactunng firms In the Prague area,
* and wIll accomplIsh these WIth long-term sustaInabIlIty and have a long-term

positive effect on energy consumptIOn and the environment
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DETAIL REPORT OF PROJECT ACTIVITY

DETAIL PHASE 1 - Project announcement and plannmg - November, 1996, Prague

Four VT project personnel RJchard Jendrucko Oscar Fowler Bob Stanelle and David Hake
(referred to as VT team) met representatives of Czech Techmcal Vmverslty m Prague Technical
Vmverslty ofLlberec and the Techmcal Vmverslty ofOstrava All meetmgs were at the Hotel
Krystal m Prague m conjunction with the 7th Annual Conference of the Alliance ofUmverslties of
Democracy

Individual Meetmgs
There were four orgamzed meetmgs on the project plus a formal presentation dunng the

Conference announcmg the project
The first three meetmgs were separate meetmgs between the 'contact person' designated by

the rectorate at each Czech umverslty and UT group named above The purpose of these three
meetmgs was for the UT team to get better acquamted with the particular needs and strengths of
each umverslty m project areas and to provide the contact person with a detaIled bnefing on the
project Itself The mdlvldual meetmgs were

Monday lunch, November, 4, 1996 The first meetmg was with Prof Jm Kratochvil, Head of
Power Engmeenng at the Technical Umverslty ofLlberec (TUL) The UT team learned of Czech
curnculum m areas that related to energy effiCiency / environmental management and of specific
needs and mterests Team explamed the goals of the project and discussed possible participants
from Llberec The meetmg lasted approximately three hours

Tuesday lunch, November 5, 1996 Met with contact person Prof Pavel Kolat, Head of the
Department of Power Engmeenng at TechnIcal Umverslty ofOstrava (TUO) Format sImIlar to
the Monday meetmg Needs and curnculum development of the TechnIcal Umverslty ofOstrava
were drfferent from those at Llberec Tills meetmg lasted about two hours

Tuesday, 15 00, November 5, 1996 Met with contact person, Prof Mlloslav Nemecek,
Faculty ofElectncal Engmeenng, Czech Technical Umverslty (CTU) Format similar to those
above Meetmg lasted about two hours

It was ObVIOUS from these three meetmgs that the needs and Issues at each umverslty were
different For example the Techmcal Umverslty of Ostrava (TUO) has been able to retam a semor
faculty smce 1992 and as a result has several programs already m place m area related to energy
effiCiency and environmental management Also, TUO staff mdlcated they were the only
umverslty m the Czech Republic certIfied to measure stack ermSSlOns It seemed that TUO had
more specific goals for curnculum development m project area than either of the other two
umverSltles TUL goals m project areas were less specific than those of Ostrava and those for
Czech Tech fell somewhere between Ostrava and Llberec We learned that, smce 1990 CTU had
lost many faculty m their 40's and 50's to the dynarmc pnvate sector m Prague They now have
very young and very semor faculty and are attemptmg to rebUIld the middle ranks These factors
have major mfluence on specific approaches of each umverslty under tills project
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Conference Session
Chronologically the next project event was SessiOn l3B of the Alliance Conference "A Four

UniVersity Energy EffiCiency / Environment ProJect" ThiS was held at 1045-1200 Wednesday,
Nov 5 A copy of the Conference Program (ref page 13) is attached as Appendix A The seSSiOn
with David Hake presidmg, mcluded the followmg talks

Energy Em IIonment Issues at Technzcal Unzverslty ofLlberec
Jm KRATOCHVIL Professor and Head, Department of Power Engmeenng EqUipment
Technical UniVersity ofLiberec, Liberec, Czech Repubhc

Energy EnVIronment OppOl tunztles at Technzcal Unzvel Slty ofOStl ava
Pavel KOLAT Professor and Head Department of Power Engmeenng, Technical UniVersity
of Ostrava, Ostrava, Czech Repubhc

The Future EducatIOn Schedule ofCTUPrague Focussed on Energy EffiCIency
Ml10slav NEMECEK, Jan KYNCL and Jm TUMA, Professors, Czech Technical UniVersity 10

Prague
Ploblems and Opportunztles m Energy EnVIronment at UT

Richard JENDRUCKO, Professor and Director, Industnal Assessment Center, College of
Engmeenng The UniVersity of Tennessee, Knoxvtlle

Outlme of the Czech Enelgy EffiCIency Project
DaVid HAKE, Professor of Management, The University of Tennessee

Several Conference partiCIpants from other countnes were very mterested 10 thiS project and
asked to be kept mformed of actlVlties Each presenter Will be mVited to mclude their presentation
10 the Alliance pubhcatiOn, Perspectives 10 Higher EducatiOn Reform, a volume based on the
Prague Conference which Will be pubhshed by the Alhance later 10 1997

Planmng Meetmg
The next project event was the group Planning Meetmg for the January Workshop ThiS was

held Wednesday Nov 6 1996 at the Hotel Krystal at 1400 The purpose of the meetmg was to
plan for the January Workshop, both from the pomt of View of content and partiCipatiOn The
meetmg lasted nearly three hours

Workshop Content D,SCUSSIOn Consensus on content was difficult to reach due to the large
differences between the three Czech UniVerSities 10 stage of faculty development, stage of
curnculum development and local energy/environmental conditiOns One major area of diSCUSSion
was curnculum development whIch would mtegrate energy efficiency/envIronmental management
matenal Several models were hsted (a) to modIfy eXIstmg coursework (b) to develop one or
more new courses for full-time students (c) to develop an entirely new program, and (d)
post-graduate trammg to mclude non-degree programs for mdustry government and others
Ostrava declared it would focus on models (a) first with model (b) second The focus of other
UniVerSities was not so clear It was generally agreed that the January Workshop should mclude
matenal on general pnnciples tools methods approaches and frameworks After long diSCUSSion
weights were assigned as follows 40% 10 environmental management/pollutiOn prevention 25%
energy effiCiency technologies 25% curncular issues specIfically pedagogIcal techniques and
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teachmg across dlsclplmes, 10% pohtIcallSSues specifically overview ofU S environmental
regulatIOns and reqUIred reportmg, and relations with environmental NGO's The agenda for the
January Workshop was determmed based on these suggestIOns It was agreed that simulatIOns,
case studies and other teachmg methods used m the UT Colleges of Engmeenng and Busmess
would be mcorporated

Workshop ParllclpatlOn and Tlmmg Because of the mcreased focus on pedagogy, It was
determmed that the size of the participant group needed to be controlled It was agreed that each
of the three Czech umverSltles would select no fewer than five but no more than eight persons
from their umversltles as participants It was also agreed that m order to maXimize teachmg
pedagogical techmques through direct participation m group exerCises, that the language of the
Workshop should be EnglIsh The representatIves of each unIversity felt tms would not mhlblt
selectIOn of participants for the Workshop It was agam stressed that selection of three persons
from each umverslty for Phase 3 of the project m Tennessee would be made from the participant
group at the Prague Workshop

It was decided that the dates of the January Workshop that best fit schedules of the three
Czech umversltles and the UT group was Saturday Jan 11 through Wednesday Jan 15, 1997

Planmng Meenng Parllclpants In additIOn to the UT Team, the followmg persons attended
the planmng meetmg
Czech Techmcal Umverslty

(Contact Person) Mtloslav NE11ECEK, Professor ofElectncal Engmeenng
FrantIsek JIROUS, Professor, Department of Thermal and Nuclear Power Plants, Faculty of
Mechamcal Engmeermg
Karel KABELE, Instructor, Mechamcal Engmeenng
Jm TUMA, Professor, Faculty of Electncal Engmeenng and Vice Dean ofElectncal
Engmeenng Faculty for Research and SCience

Techmcal UmverSlty ofLlberec
(Contact Person) Jm KRATOCHVIL, Head, Department of Power Engmeenng
Jaroslav SULC, Department of Power Engmeenng
Mlroslav OLEAA Department of Power Engmeenng

Techmcal UmverSlty ofOstrava
(Contact Person) Pavel KOLAT, Professor, Department of Power Engmeenng
Zdenek TOMAN, Prof Dept ofPower Engmeenng

VIsitors
Prof Adam GULA, Director, PolIsh FoundatIOn for Energy Efficiency Krakow, Poland
WOJclech FULINSKI, Assistant PolIsh FoundatIOn for Energy Efficiency Krakow Poland
Ryszard POHORECKI, Professor, Faculty of Chemical and Process Engmeenng, Warsaw
Umverslty of Technology
Andns KRESLINS, Professor and Director, Institute of Heat, Gas and Water Technology,
Riga Techmcal Umverslty, Riga, Latvia
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USAID Debriefing
The final project related event dunng November 96 In Prague was a debnefing at the US

Embassy on Thursday November 7 at 15 00 Meeting participants were Bob Posner and David
Hake Follow1Og a summary of activities and Hake's observatiOns about the many meet10gs that
had taken place 10 the last three days, I\1r Posner offered several helpful suggestIOns regarding the
January Workshop, educatiOnal polltlcal reallties In the Czech Repubhc and also future project
phases

DETAIL PHASE 2 - Energy Efficiency Workshop - January, 1997, Prague

Phase 2 of the project took place m Prague from Saturday through Wednesday January 10-15
1997

Instructors
Instructors for the Workshop, all at The Umversity of Tennessee were Dr Richard

Jendrucko Professor Department of Mechamcal Engmeenng Dr Jerry Fryxell, Professor,
Department ofManagement, Mr Charles Bamford, Instructor and doctoral candidate m Strategic
Management

Logistics
The Workshop was held 10 two locatiOns Weekend seSSiOns were at the Hotel Krystal and

weekday seSSiOns were held at the Czech Techrucal Uruversity Rectorate
Participants

Twenty two persons partIcIpated 10 one or more sessIOns EIghteen partIcIpants attended all
sesSIOns Several other professors/mstructors from Czech Techrucal Umversity m Prague
participated m one or more sessIOns they felt of partIcular mterest Those that attended all
sessIOns and completed the workshop 10cluded the follow1Og persons
Techmcal Umverslf} ofLlberec

Dr Jm Kratochvtl, Professor and Head, Department of Power Engmeenng Coordmator of
TUL delegatIOn
Dr Mtloslav Olehla Professor and Head, Dept of Apphed CybernetIcs
Dr Jaroslav Sule, Seruor Lecturer
Dr Hana Strarukova, Seruor Lecturer
Jm Huhcka Doctoral Student

Techlllcal UlllverSlty ofOstrava
Dr Pavel Kolat Professor and Head of Department of Power Engmeenng Coordmator of
TUO delegatIon
Dr Zdnek Toman Lecturer
Dr Jm Mlka, Semor Lecturer
Dr MOJmir Vrtek, Seruor Lecturer
Dr Pavel Nosktevtl Semor Lecturer

11



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Dr Leos Pchalek SenIor Lecturer
C=ech Techmcal Umverslty In Prague

Dr MIIoslav Nemecek, Professor Faculty ofElectncal Engmeenng, Coordmator ofCTU
delegation
Dr Jm Tuma Vice-Dean of Research and SCience Professor
Dr Franecek JlroUS Professor
Dr Jan Kyncl Assistant Professor
Karel Kabele Assistant Professor

Specwl Guest
Adam Gula Professor Umverslty ofMmmg and Metallurgy Krakow Poland

Matenals
A 188 page notebook was prepared for the Workshop (Appendix B) A copy of the

notebook was given to each participant The notebook contamed the course outlme an outlIne
and specific matenals for each of the fifteen modules dunng the five day workshop copIes of all
overheads used dunng the week, copIes of especIally valuable artIcles from Journals full copies of
the several cases that were used as trammg aids dunng the Workshop, glossanes of terms and
other matenals

EvaluatIOn - Responses of Participants
A Program EvaluatIOn Form was passed to all partIcipants (mcludmg the occasIOnal vIsitors

from Czech Tech m Prague that attended partIcular sessIOns) askmg them to mdlcate the
effectiveness of each content sessIOn m terms of the relevance of content and pedagogy The
anonymous form also requested overall Workshop Summary 0plmons

Summary Responses
The overall response was extremely positive Programs of tills type essentially mtercultural

seldom have the high degree of acceptance that thiS program received ThiS was due m part to the
mternatlOnal expenence of the mstructors m Central and Eastern Europe m part to the content
knowledge and pedagogical matunty of the mstructors and m part to the mformatlOn gamed from
the potentIal Workshop participants themselves dunng Phase 1 of tills project (at the Conference
of the Alhance ofUmversltles for Democracy) and followmg those contacts, m extensIve email
correspondence between the partICipants and presenters pnor to the Workshop

For example of the mneteen respondents to the Summary sectIOn
1) 90 percent agreed (6 strongly agreed 11 agreed) that"overall thIS program proVided
mformatIon that Will be useful to the energy curnculum at my unIversity"
2) 95% agreed (13 strongly agree 5 agree) that "the content of the program was appropnate and
clear" and
3) 100% agreed that "the program was well orgamzed "

Detail Responses
As the data above mdlcate the overall response was hIghly posItIve (Complete detatl

partiCipant evaluatIOn form responses are mcluded m AppendIX B ) Selected responses to specIfic
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modules are presented below to demonstrate the range of tOpICS covered and also the general
enthUSIasm of the partICIpants toward content and pedagogIcal relevance From responses
presented below 59% checked that they "lIked the seSSIOn and how It was taught" An addItional
38% of partICIpants not only lIked the approach but 10dicated they "wIll try thIS approach" 10 theIr
classes I

For a project whose goals are behaVIOr modIf1catIOn, these responses 10dicate exceptional
and we mIght add, an unexpected degree of success

Key The day and Module number are followed by the last name of the lead 1Ostructor for the
module PartICIpants were asked to check theIr evaluatIOn of both the content and pedagogy for
each module The number of partICIpants check10g each response IS gIven

)aturday Module II - Jendrucko L10kages to envIronmental management Teach10g 10 an open
SOCIety

Content
0- thts was mostly Irrelevant
2 - I wIll probably use somethtng
8 - I WIll use some content
5 - I WIll use much content
4 - I WIll use almost all of this content

Pedagogy
o- thiS module had no effect on how I wIll teach 10 the future
10 - I lIked thts seSSIOn and how It was taught
9 - I lIked thiS seSSIOn and wIll try thts approach

Satwday Module III - Fryxell Commons Game a team based simulatIOn of deCISions top
management must make when faced With tradeoffs between profitabilIty and pollutIOn when
manufactunng process IS dependent on a water resource shared by all other (teams) firms

Content
1 - thts was mostly Irrelevant
2 - I wIll probably use somethtng
8 - I Will use some content
5 - I WIll use much content
3 - I Will use almost all of thiS content

Pedagogy
1 - thts module had no effect on how I Will teach 10 the future
15 - I lIked thts seSSIOn and how It was taught
5 - I lIked thts seSSIOn and WIll try thiS approach

Sunday Module II - Bamford Role of the Case Study 10 envIronmental management
Content

a - thts was mostly Irrelevant
3 - I wIll probably use someth1Og
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8 - I wIll use some content
4 - I will use much content
3 - I will use almost all of this content

Pedagogy
1 - this module had no effect on how I will teach In the future
12 - I liked thIS session and how It was taught
7 - I liked this session and wIll try thIS approach

Sunday Module III - Bamford "Double Death," a negotiation group exercise
Content

2 - thIS was mostly Irrelevant
1 - I will probably use something
5 - I will use some content
9 - I will use much content
1 - I will use almost all of tills content

Pedagogy
2 - this module had no effect on how I will teach In the future
9 - I liked thIs sessIOn and how It was taught
8 - I liked thIS seSSIon and wIll try thIS approach

Monday Module I - Jendrucko IdentificatIOn of energy effiCIency Improvements
Content

o- tills was mostly Irrelevant
1 - I wIll probably use something
4 - I wIll use some content
8 - I wIll use much content
7 - I will use almost all of thIS content

Pedagogy
o- this module had no effect on how I wIll teach m the future
10 - I liked this sessIOn and how It was taught
9 - I liked tills sessIOn and wIll try tills approach

Monday Module II - Jendrucko FinancIal analySIS for energy effiCIency projects
Content

o- tills was mostly Irrelevant
4 - I wIll probably use somethmg
5 - I WIll use some content
5 - I Will use much content
5 - I Will use almost all of thiS content

Pedagogy
o- thiS module had no effect on how I Will teach In the future
12 - I liked tills sessIOn and how It was taught
8 - I liked tills sessIOn and wIll try tills approach
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Tue'lday /'vlodule II - Fryxell ISO 14000
Content

o- this was mostly melevant
2 - I w111 probably use somethmg
3 - I Will use some content
7 - I w111 use much content
6 - I w111 use almost all of thiS content

Pedagogy
o- thiS module had no effect on how I w111 teach m the future
II - I hked tills seSSIOn and how It was taught
7 - I hked thIS seSSIOn and w111 try thIS approach

DETAIL PHASE 3 - Curriculum Development - AprIl, 1997, KnoxvIlle, Tennessee

Three of the five faculty from each of the three Czech uruversltles partIcIpatmg m the
Workshop came to KnOXVIlle for two weeks of advanced energy effiCiency mstructIOn, VISitS With
area firms employmg energy effiCiency and environmental management techruques Tills phase
mcluded mdlvlduahzed support from UT engmeenng, busmess and educatIOn faculty as Czech
faculty conSidered techniques and curnculum matenals to be offered at their uruverslttes and m
their commuruttes The participants were
Techmcal Umvef"ilty ofLlberec

Dr Jm Kratochvl1, Professor and Head Department ofPower Engmeenng
Dr Ml10slav Olehla, ASSOCiate Professor and Head, Dept of Apphed CybernetICS
Dr Jaroslav Sule ASSOCiate Professor, Power Engmeenng

Techmcal Umverslty ofOstrava
Dr Pavel Kolat Professor and Head of Department of Power Engmeenng
Dr Zdnek Toman ASSOCiate Professor
Dr Leos Pchalek, ASSIstant Professor

Czech Techmcal Umverslty In Prague
Dr Jm Tuma, Professor and Vice-Dean of Research and SCience
Dr Jan Kyncl ASSOCiate Professor
Karel Kabele ASSOCiate Professor

Tennessee PartIcipants
Project personnel from the UT faculty and staff partIcIPatmg m tills phase mcluded Prof

DaVid A Hake Prof RIchard Jendrucko Prof Jerry Fryxell, Prof Robert Counce Prof Oscar
Fowler Dr Charles Bamford Mr Robert Stanelle and Ms Dianne Kruef

Numerous UT faculty, staff executives and staff ofTennessee busmess mdustry and offiCials
of local and state government agencies wl1hngly volunteered their time and m some cases
conSiderable energy, to aSSIst the Czech participants and respond to their mterests and questions
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The Tennessee Program
The program of actIvIties from Sunday Apnl 6 through Fnday Apnl 18 was vaned and

extensive The abbreviated verSIon of the program IS mcluded below to Illustrate the range of
actIvItIes The detaIled program IS mcluded as AppendIx D An analysIs of evaluatIon of the
program by the Czech partIcIpants follows the program

Saturday, April 5
PartIcIpants depart Prague Saturday Apnl 5
Arnve KnoxvIlle Saturday Apnl 5
Lodgmg KnoxvIlle MarrIott Hotel

Sunday, April 6
11 00 Meet m lobby for mformal sightseemg
1730 UT Faculty Club receptIOn for Czech delegatIon Meet WIth project and other UT

faculty UT students representatIves offirms, NGOs and others on Tennessee program
Special Welcome VIctor Ashe, Mayor of KnoxvIlle, presented Keys-to-the-Clty to each
Czech VISItor

Monday, April 7
900 Welcome to The UnIversity of Tennessee

9 10 OvervIew of College ofEngmeenng Dean Jerry Stonekmg
930 OvervIew of College of Busmess AdmmistratIOn Dean Warren Neel
1030 ReVIew of the Tennessee program DIstnbutIOn of notebooks and set of texts

($200/person) and other cUrrIculum matenal acqUIred for Czech faculty
13 30 UT Assessment Center bnefing

The Center dIrected by Prof Jendrucko, IS part of a natIOnal program funded by the
US Department ofEnergy The UT Center IS one of30 natIOnwIde Faculty-student
teams provIde technIcal aSSIstance to regIonal manufactunng plants m energy
effiCIency waste management and productIvIty enhancement

Tuesday, April 8
9 00 UT Assessment Center, contmued
13 00 depart for plant VISIt to demonstrate UT Assessment Center technIques (Clayton MobIle

Homes)
1830 ParticIpate m Management 401 Glocker room 72, to WItness classroom use of the Case

technIque The case concerns a financIal analysIs of net present value associated WIth the
"Greenhghts Program"

Wednesday, April 9
9 00 Energy cUrrIculum development - Speaker MIchael SImek, Office of Industnal

ProductIvIty and Energy Assessment Rutgers UnIVerSIty New Jersey Presented the
natIOnal adnunIstratlve program structure for the natIOnal Industnal Assessment
Center Program

13 30 depart for plant tour of Parker-HanIfin CorporatIOn Newport, Tennessee Local host
Frank Hartman Plant EnVIronmental Engmeer

Thursday, April 10
830 DISCUSSion at UT on expenential educatIOn m engmeenng co-op programs and other Jomt
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activities mvolvmg mdustry government and university
13 30 depart for VISit to Tennessee Valley Authonty (TVA) Bull Run coal-fired steam plant for

electnc generatIOn Tour Site, presentatIOn and dISCUSSion with plant executIves
FrIday, April 11
9 00 Bnefing on distance educatIOn and tour ofUT facilities
10 10 Rm 321 CommunicatIOns BUlldmg Observe distance educatIOn class of Profs Jendrucko

and Counce on 'Industnal PollutIOn PreventIOn' 10 process
11 30 depart for Oak Ridge, Tennessee

a) Oak Ridge Museum of SCience and Energy
b) Oak Ridge National Laboratory K-25 Bnefing 10 energy effiCiency areas with Martm
Manetta Energy Systems

1830 buffet supper at Hake's All project group mVIted with spouse, guest
Saturday, Apnl12
10 30 van departs for tnp to Nashvtlle TN

Lodgmg Clubhouse Inn
evenmg VISIt to Grand Ole Opry

Sunday, Apnl 13
10 00 tour Opryland Hotel steam plant DemonstratIOns of engmeenng, and operatIons for the

world's largest conventIon center/ hotel (3 000 rooms) under one roof
A Umverslty of Tennessee graduate 10 Agnculture IS the head oflandscapmg at tills
hotel whIch features five acres of botamcal garden under roofnnged by mtenor rooms
of the hotel The Hotel IS mternatlonally known for Its Innovations 10 energy efficIency
and environmental deSign

16 00 VISit to downtown Nashvtlle
Monday, Apnl 14
900 Tennessee State government VISItS Tennessee Department of EnvIronment and

ConservatIOn DIScussIon of state regulatory poliCIes regardmg energy usage and energy
productIOn especIally from coal fired plants ReVIew state poliCIes for energy efficIency
and changes relatIve to ISO 14000

13 00 VISIt to Nashville Thermal Pant for lecture and demonstratIOns oftrash-to-energy
converSIon

Evemng travel to Chattanooga, TN Lodgmg Mamott Reed House
Tuesday, Apnl 15
9 00 lecture tour and demonstratIOns at the Electnc TranSit Veillcle Institute m

Chattanooga
11 00 VISIt to TVA's MIssIOnary Ridge Center
14 00 depart Chattanooga for tnp back to KnoxvIlle [BS]
16 00 Czech faculty guests at the Fulbnght Scholars dmner UT Faculty Club
Wednesday, Apnl 16
9 00 PresentatIOn and demonstratIOn of MarketPlace management SImulatIOn teachmg tool by

author, Prof Erme Cadotte and project research aSSOCIates from SlovakIa Tool muse m
several umversltles m the Czech Republic, Poland and Slovakia and also 10 many US
umversities
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13 30 meetmg at UT Center for Industnal ServIces wIth staff on the Hazardous Waste ExtensIon
Program

Thursday, Apnl 17
1000 VISIt to KnoXVIlle's plant ofRohm and Haas Inc ThIS firm produces resms emulsIOns and

other mdustnal mtermedlates at a factory In central Knoxvl1le near hIgh densIty resIdentIal
and commercIal neIghborhoods Plant tour and background on Rohm and Haas
'commumty lmkage program'

12 00 attend regularly scheduled noon meetIng of the 'Rohm and Haas CItIzens AdVISOry
CommIttee'

13 30 depart Rohm and Haas to Washburn Tennessee and the Narrow RIdge Center for Energy
EffiCIency
Purposes of the overmght VISIt a) to learn about alternattve energy sources The Center
has only self-contamed solar dwelhngs some made of unusual matenals (e g, straw bale
constructIOn) b) to expenence sociallmphcatlOns ofhvmg "off-the-electnc-gnd" based on
holistIC phl1osophy embracmg conservatIon and SImpler hfestyles c) to WItness a "land
trust" WhICh buys land and Imposes covenants under WhICh no power hnes may pass over
or under the propertIes of the trust

1800 supper at Narrow RIdge Center Begm wrap-up dIScussIons for thIS current phase of the
project
Lodgmg at Narrow RIdge Center m theIr energy effiCIent dormItory

Fnday, Apnl18
9 00 depart Narrow RIdge for UT
10 00 Summary dISCUSSIOn for Project Phase 3 and plannmg for project Phase 4
1200 lunch on Umversity Center Plazajommg InternatIonal Food Fest

depart for Knoxville aIrport for return flIght to Czech Republic

PHASE 3 EVALUATION
On the last day of the Tennessee program, the nme Czech partIcIpants were asked to provIde

WIthout self-IdentIficatIOn, theIr overall evaluatIon of the program, rate the relevance of each of
the 22 major components of the two week program, and whether each component should be
Included m future programs on energy effiCIency Tabulated results for evaluatIOn of the
CUrrIculum Development phase are mcluded m AppendIx E

Overall evaluatIOn
On a five-pomt scale wruch ranged from 'strongly agree' to 'strongly dzsagree'

* eIght partIcIpants agreed (five agreed strongly) that "Overal1, thIS program provIded
mformatlon that wIll be useful to the energy cUrrIculum at my umverslty "

* nIne agreed (SIX strongly agreed) that "The content of thIS program was appropnate and
clear"

* nIne strongly agreed that "Trus program was well organIzed"

Relevance ofcontent and pedagogy
PartIcIpants were also gIven the opportumty to proVIde theIr Opimons on the relevance of
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content and pedagogy for each of the 22 major activities or components m the two week
program Components ranged from an hour m length up to one-half day
Categones of CUrriculum relevance offered on the Evaluation Form are

* ThIs was mostly Irrelevant
* I will probably use somethmg
* I will use some content
* I will use much content
* I will use almost all of thiS content

Of course participant comments that matter to thIs project are the last two "I will use much "or
"I Will use almost all of thIs content" Exarrurung partiCipant responses note that
* all 22 program components were selected by at least three of the participants fallmg m

category of "usmg much" or "use almost all" of the content
* 13 of 22 program components were selected by five or more of the rune partiCipants

Said another way, every program element was found useful by at least one-third of the
partiCipants, and three-fifths of the program components Will be used heavtly ("much" or "almost
all") by more than half of the Czech faculty

Program components With content that Will be heavily used by at least two-thirds of the
partiCipants were

bnefings on the orgaruzatlon and management ofUT Assessment Center
the Energy Assessment exerCise mcluded m the VISit to a local manufactunng plant
the VISit to the Opryland Hotel steam plant and engmeenng complex With demonstratlOns
of energy effiCiency and energy conservation techmques
VISit to the Tennessee Valley Authonty Bull Run Steam Plant
VISit to Oak Ridge NatlOnal Labs
the afternoon and everung spent at the Narrow Ridge Center

Now add to these elements above, program elements With content that more than half (at least
five) of the nme participants Will use heavtly

engmeenng co-op program development
distance educatlOn faclhtles bnefing and actual class
MarketPlace demo (Internet apphcatlOn of expenentlal educatlOn)
UT Center for Industnal Services bnefing on the Hazardous Waste ExtenslOn Program
Rohm and Haas plant tour

Component zncluslOn zn future programs
Program components found useful to fewer of the participants should not necessanly be

dropped as Irrelevant To help assess thIs dlmenSlOn of program component relevance the Czech
faculty were also asked to prOVide their adVice about mcluslOn of elements m future energy
effiCiency programs For each of the 22 program components participants were asked to select
one of the follOWIng statements

* I would defirutely retam thiS module m any future programs m energy effiCiency
* ThiS activity was enjoyable or mterestmg, but penpheral
* ThIs activity should probably be ehmmated

19



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Results
* 21 of 22 components were selected for retentIOn by at least one-third of the partICIpants
* 15 of 22 program components were selected by at least 5 of the nme partICipants as

components for" defirute retentIOn "

That IS nearly all the program was of value to a thIrd of the partICipants and more than half of the
partICIpants were m agreement that 68% of the total content of the two week program should be
retamed m any future energy effiCIency programs

DETAIL PHASE 4 - Implementation Support - May, 1997,10 Llberec, Ostrava and Prague

Tlmmg, LocatIOn and UT Team
The ImplementatIon Support phase of the project took place m the Czech Repubhc from May

14 through Wednesday, May 28 1997 The UT Team VISited Llberec, Ostrava and Prague to
work directly WIth deSignated faculty and staff at each of the three Czech uruversities defined m
thiS project Techrucal Uruverslty ofLIberec, Techrucal Umversity ofOstrava and Czech
Techrucal Uruversity (Phase 4 detaIl schedule mcluded as AppendIX F)

UT Staff for thiS phase mcluded Dr Richard Jendrucko, Professor, Department ofMecharucal
Engmeenng, Dr Jerry Fryxell, Professor, Department of Management, Dr Robert Counce,
Professor Chermcal Engmeenng and Dr DaVId Hake, Professor, Department of Management, all
at The Uruverslty of Tennessee

Schedule
UT group departed KnoxvIlle for Prague on May 14 arnvmg late afternoon, May 15 Traveled

by uruverslty-arranged van directly to Liberec Team spent Fnday through Monday, May 19 m
meetmgs WIth Techrucal Umversity ofLIberec (TUL) faculty and area offiCials Travel to Ostrava
by van and tram on Tuesday, May 20 Team spent Wednesday through Sunday mormng WIth
Techmcal Umverslty ofOstrava (TUO) faculty and area offiCIals travelmg by tram to Prague
Sundayevemng Monday and Tuesday, May 26 and 27 mcluded VISits WIth Czech TechnIcal
Umversity faculty and staff Team departed Prague Wednesday, May 28

The schedule was arranged so that two full weekdays were spent at each of the three SItes
AddItIOnal weekend days were spent m Liberec and Ostrava as these SItes were less farmhar to the
UT team than Prague

Llberec ActiVities
Lodgmg was at Hotel Zlaty Lev near downtown Liberec Dunng four days (two week-days)

the pnncipal time was spent With mdlvlduals from the TUL Faculties of Power Engmeenng,
Mecharucal Engmeenng and Economics Two or more selected faculty from these departments
accomparued the UT team on each of the other VISitS and for all meals m order to maXlrmze
mteractIOn and mutual learrung opportumties Strategic VISItS to other SItes were planned as well
to Illustrate the energy effiCIency/environmental management problems and also for the Czech
faculty to assess pOSSIbIlitIes for case studIes WIth support and suggestIOns from the UT team
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These VISitS mcluded a plant tour of 0 lAMa Co uramum mmmg recovery operatIOn the Llberec
Mumclpal Thermal Plant Crystalex Co plant and aCid-ram damage sites m the Iser Mountams
and elsewhere

Although the team met well over two dozen persons pnnclpal mteractlOns were with the
followmg faculty Dr Jm KratochVil Professor and Head, Department of Power Engmeenng
(local coordmator) Dr Mllosiav Olehla Professor and Head Dept of Applied Cybernetics Dr
Jaroslav Sulc Semor Lecturer Dept of Power Engmeenng, Dr Hana Stramkova Semor
Lecturer Dept of Power Engmeenng, Professor Jan Ehleman Dean Faculty ofEconomics and
Prof David Lukas, Rector

Professor Stramkova, a pamclpant m {he January Workslmp- Implemented the Commons
SimulatIOn m one of her classes this Spnng semester This IS an mteractlve classroom simulatIOn
deSigned to help students better understand busmess deCISion when use of common environmental
resources are concerned It IS also a pedagogical aid to mcrease student participation Prof
Stramkova was highly pleased With the result and plans to contmue usmg the tool m future
classes

In additIOn Professors Kratochvtl Sulc and Olehla mdlcated their mtentlOn to mclude several
project Ideas and pedagogles m courses for next academIC year Other future outcomes mcluded
the followmg step-wise posslblhty that Illustrates the possible future Impact of thIS project 1) start
wIth new cUrrIculum matenal as Illustrated at UTK m Prof KratochvIl's courses m Power
Machmes and EqUIpment DeSign and Heat and Operations Technology (course module deSigned
at UTK between management and engmeenng), 2) extend from these courses to others m Power
Engmeenng, 3) extend from Power Engmeenng to others of the 14 departments of Mechamcal
Engmeenng

To aSSIst m development of the course module It IS pOSSible that a UTK doctoral student
would spend a semester at TUL teachmg a course plus developmg a case around the brown
coal-fired steam plants m Turow Poland and their compamon plants Just a few ktlometers away m
Germany These stacks were vIsible to us from the observatory at Jested Mountam Faculty
exchange posslblhtles (Czech faculty commg to UT for extended penods) were discussed but are
not pOSSible due to extreme shortage of teachmg faculty and resultant heavy teachmg schedule for
TUL faculty that remam Distance educatIOn pOSSibilities are limIted as well for technological
reasons

Ostrava ActIVIties
Lodgmg was arranged at student dormItones of Techmcal Umverslty ofOstrava Durmg five

days (two weekend days) the UT team met With several faculty of Power Engmeenng, had bnef
mteractlOns With students and faculty from economIcs/management and other engmeenng
faculties The UT team prOVided a bnef on the energy effiCIency/environmental management
project to about forty faculty and students Two or more TUa faculty accompamed the UT team
on each of several area VISItS to Illustrate the energy effiCiency / environmental management
problems and also to assess posslblhttes for case studies and other future collaboratIOns

VISits mcluded tnp to wood combustion site m Ostravlce, excursIOn to OKD coal mme VISit
to Beskydy Mountams and an excursIOn and diSCUSSion With management of the Nova Hut
power plant to assess pOSSIbilIties for energy audit demonstratIOns as part of course curnculum
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Pnnclpal mteractlOns were with Dr Pavel Kolat Professor and Head of Department of Power
Engmeenng (local coordmator), Dr Zdenek Toman Associate Professor Department of Power
Engmeenng, Dr Leos Pchalek, Assistant Professor Department of Power Engmeenng, Dr
Jmdnch Kaluza, Vice Dean Faculty ofEconomics, Professor Tomas Cermak Vice Rector and
Professor Vaclav Roublcek Rector

Several posslbllltles for curnculum reform eXist at TUO We relate one of the strongest
positive examples here

Prof Leos Pchalek descnbed his own expenence and excitement caused by Immediate
mcluslOn of new matenal and new teachmg techruques m two of his classes upon return to
Ostrava after the Apnl 1997 Phase C m Tennessee He explamed that he had decided not to
mcorporate new Ideas smce It was too late m the semester On his first day back m class a
student asked what his ImpressIOns were about mdustry m Amenca His lecture that day was
on control systems He decided on the spot to elaborate his lecture With a verbal case study
from his VISit to the steam plant at Opryland Hotel m NashVille, Tennessee

As Prof Pchalek told his story, you could sense he was remembenng the feehng he had m
class that day His first example led to spontaneous use of a second and then a third,
mtegratmg his East Tennessee expenences between theory He Said he lost track of time and
when he noticed, he had run 2-1/2 hours for a two hour class He was stunned that the
students had not remmded him of the time as they usually would He told us that normally the
students were so bored that he disrrussed class after 75 or 90 mmutes of a 120 mmute class
Several students told him how much they had enjoyed the class and asked "would you do that
agam for the next lecture ?"

He did but the next lecture ran to almost three hours before he reahzed the time Agam,
the students did not complam He Said he really prepared a new approach for the next several
lectures and mcorporated an mteractive expenment deSigned to encourage questIOns and he
hoped leadmg to a diSCUSSion With hiS students rather than the traditIOnal lecture-only mode
so common m Central and Eastern Europe

Prof Pchalek's descnptlOn of the result Just two classes later mdlcated that there had been
a diSCUSSIOn between he and the students, and even among the students m the class agam
stimulated by pedagogical encouragement learned dunng thiS project He Said thiS had been
the first time m his teaching career that students actually took part m class, he saw them
partiCipate m their own learnmg

He explamed how he had been recently recruited by mdustry to leave the umverslty, to
earn conSiderably more money He and hiS Wife had discussed the situatIOn They concluded
that some thmgs were worth more than money hiS recent expenence With students m both hiS
classes had strengthened his resolve to bUild hiS legacy through higher education

Prof Pchalek's expenence also rerrunded those of us who heard this Simple but movmg
explanatIOn of our own higher Ideals Are we teachmg or are we taught? In thiS example I for
one gamed more than I felt I could offer m return witness to a change 10 perceptIOn

Vice Rector Cermak speaks persuasively on the role oftechmcal educatIOn 10 the long term
future of the Czech Repubhc Techmcal educatIOn hes at the heart of sustamable long term
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development of the Czech economy LeadershIp at TUD IS strong and has the capabIlIty to
nurture and encourage develop more faculty hke Prof Pchalek

Czech Tech ActivIties
Lodging at the Hotel Krystal Professors Jendrucko Fryxell and Counce spent Monday and

Tuesday (May 26 and 27) at Czech Tech Prof Hake also spent Fnday May 23 VISIting WIth
officIals at Czech TechnIcal UnIVersIty

Pnncipal tIme ofUT team at Czech Tech was spent wIth Dr Mllosiav Nemecek Professor
of Electncal EngIneenng, (local coordinator) Dr Jm Tuma VIce-Dean for Research and SCIence
and Professor Faculty of Electncal EngIneenng, Dr Jan Kyncl AssIstant Professor ofElectncal
EngIneenng, Dr Karel Kabele AssIstant Professor of Electonal EngIneenng, Dr Mirosiava
Vrbova, Professor of ApplIed PhYSICS and Chair Department of PhysIcal ElectronIcs Facultvof
Nuclear SCIences (she was VIce Rector when thIS project began), Helena Fialova, Associate
Professor and VIce Dean, ECOnOiTIlCS Faculty, Marcela Pavhkova VIce Dean OfCIVd
EngIneenng, Karel Papez, Head, BUIlding ServIces Faculty, and Professor Vaclav HavlIcek the
current academIC VIce Rector We also met WIth an official of SEVEn, Mane HavlIckova the
WIfe of VIce Rector HavlIcek

Outcomes
Czech Tech Professors Tuma Kyncl and Kabele are each plannIng on integrating components

learned In thIS project In theIr classes next Fall There IS broad support for CUrrIculum reform In
many areas at Czech Tech as that UnIVersIty faces the market test of students The econOmICS
department IS Interested also In pursuing a deciSIon-makmg SImulatIon termed MarketPlace WhICh
theIr faculty team learned about whIle at UnIVersIty of Tennessee

SpeCIfically, as a result oftms project Prof Nemecek told of developing a new technology for
co-generatIOn to reduce summer heat/pollutIOn problems to be Incorporated In class matenal as
soon as pOSSIble Professor Tuma plans to Include cases In hIS courses next fall after wItneSSing
the technIque In the January Workshop and also VISIting a case class whIle at UT In Apnl Prof
Kynclimtiated a collaboratIOn WIth Prof Tomek In the management department to inItIate a new
course COmbInIng economy of productIOn and consumptIOn of energy WIth management of firms
In the electncal Industry We also learned that Czech Tech has Just been asked to lead a new
group on energy effiCIency for the ASSOCIatIOn of Producers ofElectncal Systems (APES)

Perhaps the most Interestmg ImmedIate Impact of thIS project was that related to the Energy
Assessment Center Concept demonstrated at UT Professor Jendrucko teaches a semester long
course utIlIZing The UT Energy Assessment Center (WhICh he also dIrects) to help IdentIfy firms
for the students teams to use as cases and proVIde a continuing Infrastructure for energy effiCiency
promotIOn Dunng the semester, student teams VISIt firms to perform energy audIts under the
gUIdance of Professor Jendrucko Teams prepare a report based on theIr VISIt shOWing their
analySIS of the techrucal infOrmatIon gained m the field notmg areas of concern develop
recommendatIOns for improvements m energy effiCiency / envIronmental management practIces
and strategIes for ImplementatIOn Each team presents theIr report to the rest of the class and also
to the partICIpating firm Several firms are used each semester The UT Energy Assessment
Center IS one of several federally funded centers In the natIOn
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Upon his return from UT 10 late Apnl Professor Karel Kabele told us that he decided to try to
Implement the Energy Assessment Center Concept at Czech Tech He said he realIzed however
that the UT Center was federally funded and federal fundmg was not very lIkely any time soon 10

the Czech RepublIc He realIzed he had not only to find Czech firms that would be open to
student team audits but also to find funds reqUIred to support the expenence EnthUSiastic but
With understandable pessimism he told of callmg Ekoplastlc a firm of about 100 employees that
manufactures plastiC pipes for water supply systems 10 bUlldmgs He explamed that he wanted
them to open their firm to a team of his students to gather mformatIOn on energy effiCiency 10

their firm for educatIOnal purposes The firm would get a copy of their findmgs To hIS surpnse
the firm not only agreed but was enthusiastic about the Idea They explamed that they had a big
waste heat problem but had not had the tIme to deal With It They would welcome collaboration
With the uruverslty and would open their company to the student teams They asked how they
could help Prof Kabele explamed the financIal situatIOn and was agam surpnsed when the offiCial
offered funds to help underwnte the project They agreed to accept the first student team 10

February 1998
Buoyed by the success, Prof Kabele called Vagner Plast, another small manufactunng firm

which produces plastiC bathtubs They also were mterested 10 the energy effiCiency assessment
Idea, agreed to accept a team of students and also to prOVide modest financial support With two
firms and two successes Prof Kabele decided to share the results With uruversIty offiCials and
seek their support for pushmg ahead With reqUIred curnculum reform and potentially, a major new
lrutlatlve for Czech Tech asslstmg small area firms 10 energy efficiency/envIronmental
management

The UT team met WIth Prof Kabele, Karel Papez, head of BuIld109 Services (Kabele's
department head) Marcela PavlIkova, Vice-Dean CIVIl Engmeenng (Kabele's dean) and Vice
Rector HavlIcek All were mterested 10 the concept, asked many questIOns about the UT
Assessment Center and declared support of the concept and of their support for Professor Kabele

There IS every reason to belIeve that the Czech Tech Energy Assessment Center
* Will proceed and serve as a contmumg laboratory for future students,
* wIll be mternally financed,
* wIll serve an unmet need for small manufactunng firms 10 the Prague
* and wIll accomplIsh these With long-term sustamabIllty and have a long-term pOSItIve effect on

energy consumptIOn and the environment

Fmal US-AID BrIefing
Prof Hake of the UT met WIth Mr Jan Plsko AID-Prague Project SpecialIst at the US

Embassy before leavmg Prague Also attendmg the bnefing were Douglas McNeal First Secretary
for Environment SCience and Technology US Embassy and Deborah McGeehon, Second
Secretary for Cultural AffaIrs US Embassy Followmg a bnefing on the project Mr McNeal and
Ms McGeehan were highly complementary about what had been accomphshed 10 thiS project and
the network put IOta place
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APPENDIX A

Program from 1996 Prague AUDEM Conference
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Alliance Members and Parbclpatmg Umverslbes

(PartIcIpating OrgalllzatlOns are lISted on IIIslde ba(k cover)

~

Academy of Econorruc StudIes Bucharest Romarua
Academy of Physical Culture Poznan Poland
Academy of Phy"cal Culture Wroclaw Poland
Agncultural Uruverslty Godollo Hungary
Agncultural Uruverslty Nltra SlovakIa
Agnculrural Uruverslty Wroclaw Poland
Agncultural UruverSlty Tirana Albarua
Arnencan Uruverslty 10 Bulgana Blagoevgrad

Bulgana
Appalacluan State Uruverslty Boone North Carobna
Babes Bolyat UruvefSlty ClUJ Napoca Romarua
Berea College Berea Kenrucky
Bowlmg Green State Uruverslty Bowbng Green Oluo
Bmo Techrucal Uruverslty Bmo Czech Repubbc
Budapest Uruverslty of Econorrucs Budapest Hungary
Bulganan Academy of SCiences
Callforma State Uruverslty Fresno Callfonoa
CaruslUs College Buffalo New York
Central European Uruverstty Press Budapest Hungary
Charles Uruverslty Prague Czech RepublIc
Chnsuan Brothers Uruverslty Memplus Tennessee
Clemson Uruverslty Clemson South Carobna
College of CommurucaUon and Med,a Warsaw

Poland
Colorado State Uruverslty Fort CollIns Colorado
Comeruus Uruverslty Brauslava SlovakIa
Czech Techrucal Uruverslty Prague Czech RepublIc
Daghestan State UruvefSlty Daghestan Russia
Econorrucs Academy Poznan Poland
Empona State Uruverslty Empona Kansas
Eotvos Lorand Uruverslty Budapest Hungary
Georgta State Uruverslty Atlanta GeorgIa
Haynal Uruverslty of Health SCIences Budapest

Hungary
HIgher MedlcallnsUtute Soha Bulgana
Jaglelloruan Uruverslty Krakow Poland
Jan EvangelIsta Purkyne Uruverslty Usu nad Labem,

Czech RepublIc
Janus Pannoruus Uruverslty Pecs Hungary
Kazan State Uruversoty Repubbc Tartarstan RUSSIa
KIev TechrucallnsUtute KIev Ukrame
Krnl and MetodlJ Uruverslty Skopje Macedorua
KlIment Ohndsky Uruverslty of Sofia Sofia Bulgana
Kossuth LaJos Uruverslty Debrecen Hungary
uverpool John Moores Uruverstty uverpool England
Loclan Blaga Uruverslty of S,blU Slbm Romarua
LVlv Medlcallnsbtute LVlv Ukrame
LVlv Techrucallnsutute LVlv Ukratne
Masaryk Uruverslty Bmo Czech Repubbc
MISSISSIPP' State Uruverslty Starkville Mlsmslppl
Munay State Uruverslty Murray Kentucky
Northeast Lowsla"a State Uruversoty Monroe

LowsIana
Northwest Mlssoun State Uruverslty MaryVIlle

Mlssoun
Oluo Dorrurucan College Columbus Oluo
Oklahoma State Uruverslty StIllwater Oklahoma
Palacky Uruverslty Olomouc Czech Repubbc
Pazmany Peter CatholIc Uruversll} Budapest
Hungary
Polytechruc InsUtute ClUJ Napoca Romarua
PolyteLhruc Insutute Ttrru,oara Romarua
Polytechruc Uruverslty Bucharest Romama
Rochester InsUtute of Technology Rochester New

York
Safanka Uruverslty Koslce SlovakIa
School of Vetennary Medlcme Koslce SlovakJa

Semmelwels Uruversoty of Medlcme Budapest
Hungary

Slle'Ian Techrucal Uruverslty Ghwlce Poland
SileSIan Uruverslty Karvma Czech Repubhc
Slovak Techrucal Uruverslty Brauslava SlovakIa
Southern IlhnOis Uruverstty C1rbondale IIhnols
SpIro Haret Uruver"ty Bucharest Romarua
St Petersburg State Uruver"ty St Petersburg RUSSIa
State Uruverslty of New York College at Cortland

Cortland New York
Strathclyde Uruverslty Glasgow Uruted KIngdom
Tecbrucal Uruverslty of Bmo Bmo Czech Repubhc
Techmcal Umverslty Budapest Hungary
Tecbrucal Umverslty Gdansk Poland
Tecbrucal Uruverslty Krakow Poland
Techrucal Uruverslty Llberec Czech RepublIc
Techmcal Uruverslty Lodz Poland
Techrucal Uruverslty of Koclse SlovakIa
Techrucal Uruverslty of Zvolen Slovalaa
Techrucal Uruverslty Ostrava Czech RepublIc
Techrucal Uruverstty Poznan Poland
Tecbrucal Uruverslty Sofia Bulgana
Techrucal UruverSlty Talhnn Estorua
Techrucal Uruverslty Wroclaw Poland
Texas A&M Uruverslty College Stabon Texas
Uruverslty of Bucharest Bucharest Romarua
Uruverslty of Cmcmnau Cmcmnau Oluo
Uruverslty of Econorrucs Brauslava Siovalaa
Uruverslty of Econorrucs Prague Czech Repubhc
Uruverslty of Gdansk Gdansk Poland
Uruverslty of Georgta Athens GeorgIa
Uruverstty of Kansas Lawrence Kansas
Umverslty of Ljubljana Ljubljana Sioverua
Uruverslty of Lodz Lodz Poland
Umverslty of louISVille Lowsvllle Kentucky
Umverslty of Medlcme and Pharmacy Tlrrusoara

Romarua
Umverslty of Memplus Tennessee
Uruversoty of Mlclugan Ann Arbor Mlclugan
Umverslty of Mlrung and Metallurgy Krakow Poland
Uruverslty of Mlskolc Miskolc Hungary
Umverslty of MIS'oun ColumbIa Kansas City Rolla

St Lows Mlssoun
Uruversoty of New Orleans New Orleans Lowslana
Uruversoty of Oklahoma Norman Oklahoma
Uruverslty of Orebro Orebro Sweden
Uruversoty of Ostrava Ostrava Czech RepublIc
Uruversoty of Plovdlv Plovdlv Bulgana
Uruverslty of Sllesla KatowIce Poland
Uruversoty of South Honda Tampa Honda
Uruverslty of Suceava Suceava Romarua
Umverslty of Tennessee KnoXVIlle Tennessee
Umverslty of Transportauon and Commumcauon

ZtlIna Slovalaa
Uruverslty of Utah Salt Lake City Utah
UruverSlty of Vesprem, Ve'prem, Hungary
U S Busmess School of Prague Prague Czech

RepublIc
Vllruus Techrucal Umverslty Vllmus !.Jthuarua
Warsaw School of Econorruc, WarS1W Poland
Warsaw Umverslty of Technology Warsaw Poland
Warsaw Uruversoty Warsaw Poland
Washburn Umverslty Topeka Kansas
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PROGRAM FOR TIlE
~UUl1tceOf UnwerstttesforDemocracy

SEVENTH ANNUAL CONFERENCE

November 3 - 6, 1996
PRAGUE, CZECH REPUBLIC

--- HOST UNIVERSITY --
Czech TechnIcal Umverslty, Prague

SUNDAY, NOVEMBER 3

1200 RegistratIon at the Hotel KRYSTAL*

14 30 First set of busses depart from KRYSTAL

15 15 Last busses depart from KRYSTAL

16 00 OPENING SESSION Bethlehem Chaper
Presldmg Muoslava VRBOVA, Vice Rector, Czech Techrucal

Umverslty lD Prague and Member Board of Duectors Alliance
of UmversltIes for Democracy

OffiCial Welcomes
Message from Vaclav HAVEL, PreSident Czech Repubhc

Jan SOLC Director of the DomestIc Pohcy Department, Office
of The PreSident

Charles Umverslty Prague
Zdenek PERTOLD, Vice Rector for EducatIon

Czech Techmcal Uruverslty 10 Prague
Jan HLAVICKA, Vice Rector for Foreign Affam

Alhance of Umversltles for Democracy
DaVid HAKE, PreSident, Alhance of Umversltles for Democracy

Introducmg New Member Umversltles
Evans ROTH, Vice Presldent-U S , Alhance of Uruversltles for

Democracy and Chair, Alhance Membership Committee

Keynote Address
InternatIOnal Cooperation Key Element m Educational
Reforms
AndrzeJ WISNIEWSKI, Professor Wroclaw Techrucal Umverslty,
WrocIaw, Poland, and John W SHUMAKER, PreSident,
Umverslty of Lomsville Lomsville, Kentucky

i

'Conference Hotel Hotel KRYSTAL J Marttho 2/407 160 41 Praha 6 Tel (422) 316-2761 Fax (422) 316
4215
**Betlemske namestl 5 Praha I/(Bethlehem Square 5 Prague I)



Reception and Buffet Supper Old BUIldmg of the Czech Techmcal
UmversIty Husova Street, connected to the Bethlehem Chapel

Busses return to Hotel KRYSTAL

- -
1800

4"

- .. --Sunday No\ember 3 - - - ..,
I

I

- - - . Monday November 4

The Impact of Transitional Changes of Value SysteDlS m Post
Commumst Europe ImplIcatIOns for Higher Education
Reform

Janek HUSEK Vice Rector, Umver~lty at Ljubljana LJublJand
Siovema

~

MONDAY, NOVEMBER 4 / Hotel KRYSTAL

VISit our EXHIBITOR Central European Umverslty Press, Budapest

PROGRAM PLANNING GUIDE
The Conference offers 81 titled presentations m 23 seSSIOns, a Panel, Interest
Group and a Workshop In additIOn the Town Meetmg and Annual Busmess
Meetmg are open to all participants There are two major themes Reformmg
HIgher Educatwn (SIX related sessIOns) and Uses of the INTERNET (three
sessIOns and seven Exercise Labs) Conference content IS categorized m three
broad tracks m an attempt to articulate the Alliance goal to enhance the role
of education m promotmg democratic mstltutlons economic development and
common moral and social values Based on content of scheduled
presentations each sessIOn IS assigned to one or more of three tracks as
mdlcated behInd each sessIOn title
TRACK A - Umverslty and Society - seSSIOns predommantly dealmg With

values and motivations In democracies and the role of higher education
InstitutIOns m the regIOnal, natIOnal and local commumtles
TRACK B - Infrastructural Reform - seSMons predommantly dealIng With
Improvmg orgamzatlOnal effectiveness mcludIng national legal regulatory or
financial reform, higher education restructure, assessment and accreditation
and mformatlon access and technology
TRACK C - CurrIculum Reform seSSIons dealIng With problems and
InnovatIOns m curncula for education In diverse fields, mcludmg phIlosophy
and applIed ethiCS, engmeenng, busmess medlcme and Journalism

ROOM LOCATIONS - meetmg room for each seSSIOn follows the Track
deSignation

Rooms 175, 183, 184 and 186 are on the corndor to the left and
behmd the MaIn Audltonum Room 343, If needed, IS down the
same corndor, take staIrS to the left and up two flights of staIrS

8 30 10 00 SESSION 1 - Human Values and MotIvatIOns In

DemocraCIes [Mam Audltonum]
Presldmg Evans ROTH Professor of Cell BIOlogy, The
Umverslty of Tennessee KnOXVIlle Tennessee

After The Wall, What Have We Learned?
Michael THOMAS, Professor of MarketIng Strathclyde
Umverslty Glasgow Umted KIngdom

The Role of the Indlvldualm a Democracy
Petr POKORNY Profes~or EvangelIc Theological Faculty
Charles UmvefSlty Prague

,.,

10 00-10 30 BREAK

10 30 11 45 SESSION 2 -- Human ConnectivIty and INTERNET
[MaIn Audltonum]

PreSidIng Mlrosldva VRBOVA Vice Rector Czech Techmcal
Umverslty In Prdgue

INTERNET Strengthemng Local and Global CommumtIes
Greg COLE Director Center for InternatIOnal NetworkIng
Imtlatlves The UmversIty of Tennessee KnoxvIlle Tenne~see

Human Values Domg the Right Thmgs In Cyberspace
Donald RIGGS, Dean, UmversIty Library UmversItyof
Michigan Ann Arbor Michigan

12 00 LUNCHEON Hotel Krystal

1300-1400 SESSION 3A -- D,menSIOns ofDemocracy
[Track A / Room 175]

Presldmg Ryszard POHORECKI AllIance VIce Presldent
Europe and Profes<;or of Chemical EngIneenng, Warsaw
UnIversity of Technology, Warsaw, Poland

Democracy Versus Excellence?
IvaPYCHOVA Vice Rector UnIversltyofOstrava Ostrava
Czech RepublIc

Democracy and Local PolItical Elite m RUSSia
Mldkhat FARUKI:iHIN, Professor and Head, PolItical SCience
Department Kazan State UnIversity, Kazan RUSSia

The Development of CIVIl Society and Higher EducatIOn The
Case of Romama

Vlad CONSTANTIN Professor Department of InternatIOnal
RelatIOns SPlru Haret UnIversity Bucharest Romama

Progress m Teachmg Busmess EthiCS
Lidmiia NEMCOVA Docent Department of Management
UnIversity of Economics Prague Czech RepublIc

1300 1400 SESSION 3B -- HIgher Education Reform - I
[Track B / Room 184]

PreSIdIng JulIa WATKINS PreSident Amencdn Umver~lty In
BulgarIa Bldgoevgrad Bulgaria

Fmancml Aspect of Reformmg Higher Education m Hungary
Andras BENCZUR Profe~sor Institute of Informatics Eotvos
Lorand UnIversity Budapest Hungary

3
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Startmg a Transferable Credits System under EC SupervIsion
Gheorghe LAZEA Rector Vasile IANCU Vice Rector and
loan Adnan VIOREL Professor Technical University of CluJ
Napoca Romania

Umverslty of Sofia m the Period of Reform
Panayot R BONTCHEV VIce Rector Professor of Chemistry
Kliment Ohndsky University of Sofia Bulgana

13 00 1400 SESSION 3C -- Management and Economic
Education and Trammg [Track C / Room 186]

Presldmg Ken NASH, Director Office of International
Partnerships Rochester Institute of Technology, Rochester, New
York

Contemporary Busmess Challenges for Managerial Education
Jerzy DIETL Chairman Lodz EducatIOnal FoundatIOn and
Professor of Marketmg University of Lodz

The US Busmess School of Prague An Innovative Approach to
MBA Education

Michael VERNARELLI Chair Econoffilcs Department
Rochester Institute of Technology Rochester New York and
Vaclav PROSSER, Dean, U S Busilless School of Prague,
Czech Republic

1400 BREAK

1415 1545 SESSION 4A -- INTERNET Uses - I
[ Track A / Room 186]

Presldmg Peter CENEK Professor, Faculty of Management
SCience and Informatics, The University of Tran<;port and
CommunicatIOns Zilma, Slovakia

Friends and Partners
Natasha BULASHOVA Pushchmo State UniVersIty, Pushchmo,
Russia and Sasha OVCHINNIKOV Research Associate Center
for InternatIOnal Networklllg Initiatives The University of
Tennessee, KnoXVille Tennessee

The Internet at Russian Umversltles from Kahnmgrad to
Vladivostok

H Juergen HESS Public RelatIOns Director RegIOnal Internet
Program Open Society Institute Soros FoundatIOn New York
New York

Friends and Partners Chma
Greg COLE Director Center for InternatIOnal Networkmg
Initiatives The UniVersIty of Tennessee Knoxville Tennessee

Partnership on INTERNET New Opportumtles and Trends of
Development

Manuella KADAR Head, Foreign Relations Department I
December 1918 University of Alba Iulia Alba Iulia Romania

~
4

;;

Monday NOIernber4

Report on AUDEM WebSite
Evans ROTH Professor of Cell BIOlogy The University of
Tennessee KnOXVille Tennessee

14 15 1545 SESSION 4B -- Supporting the Higher Education
Customer [Track B / Room 175 ]

Presldmg DaVid PAYNE, Vice President for AcademIC Affairs
Empona State University, Empona, Kansas

Types of Student Advlsmg m American Umversltles
Robert GOLTRA Director of Student Advlsmg Empona State
University

IntruSive Student Advlsmg at EmpOria State Umverslty
Robert GLENNEN, President Empona State University

Fundmg International Programs for Students m Higher
Education A Creative Look

Robert L STANELLE, Career Counselor College of
Agnculture University of Tennessee, Knoxville

Reformmg of Higher Education to Better Adapt to National
Needs

Alglrdas VALIULIS, Vice Rector VilniUS Gedlmmas Technical
University, VilniUS, Lithuania

1415-1545 SESSION 4C -- Innovations In Higher Education
[Track C / Room 184]

Presldmg Jacek GRODZICKI Faculty of Social SCiences,
University of Gdansk Gdansk Poland

Western-style Journahsm Education m Warsaw An Update
Marek SZOPSKI Director of CUITIculum, College of
CommunicatIOn and Media, Warsaw, Poland

New Approach Towards the Education m Media and
Journahsm m Poland

Teresa SASINSKA KLAS Professor and Head, InternatIOnal
School of Journalism Jaglelloman University, Krakow Poland

The ProDllse of Media Technology m a Democratic Society
R W CARSTENS, Professor, Political SCience OhIO Dominican
UmversIty, Columbus OhIO

Electromc Information Services at the Umverslty of EconolDlcs
Jm IVANEK, Vice Rector for Informatics, University of
EconomICS, Prague

1545 BREAK

1600 1800 SESSIONS SA 1 and SA 2

1600-1700 SA 1 - PANEL Role of tire Umverslty m CIVIC EducatIOn
BUlldmg for Democracy [Track A / Room 184 ] •..

"
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2000-21 15 SESSION 6 •• Town Meehng at the Mam Audltonum
An open diSCUSSion, questIOns and comments from all
partiCipants, visitors and guests
Moderator Michael THOMAS, Professor of MarketIng
Strathclyde UnIversity, Glasgow UnIted Kmgdom

Monda) November 4

Panelists
Moderator Henry STECK Professor of PolItical Suence
State UnIversity of New York College at Cortland Cortland
New York
Laszlo VASS, Professor of PolItical SCience Budapest
UnIversity of Economic SCiences Budapest Hungary
David ROBERTSON, Professor Liverpool John Moores
Umverslty, Liverpool, UnIted KIngdom
John RYDER, Dean, Arts and SCiences State UnIversity of
New York College at Cortland Cortland New York

17 00 1800 5A 2 - Special Interest Group Open D,scussIOn on
Orgamzmg Faculty and Student Exchanges between Western
and Eastern Umversltles Problems and SolutIOns [Room 184 ]

Moderator John RYDER, Dean Arts and SCiences State
Umverslty of New York College at Cortland Cortland New
York

..

'"

18 15

Monday Nmemher4

CoordInator Ernest CADOTTE Professor of MarketIng The
Umverslty of Tennessee, KnoXVille Tennessee

Market Place Personal Computer-Based SimulatIOn of New
Busmess Venture

Ernest CADOTTE, author of Market Place and Peter MATIS
Research AssocIate, Umverslty of Transport and
CommumcatlOns, ZllIna Slovakia

SUPPER Hotel Krystal

1600-17 30 SESSION SB -- HIgher EducatIOn Reform· II
[ Track B / Room 186 j

PreSidIng Tadeusz GRABOWIECKI, Lecturer Faculty of
Automatic Control, SIleSian TechnIcal UnIversity and Chalfman,
GlIwlce City Council Ghwlce, Poland

New Programs of Development at UTe and Their Influence on
Society

P CENEK I CAP M DADO M DZIMKO S HITTMAR V
HRABOVCOVA Professors, The Umverslty of Transport and
CommumcatlOns ZI1ma SlovakIa

Information Technology Curriculum Reform
Jm ZLATUSKA Dean Faculty oflnformatlcs, Masaryk
Umverslty, Bmo Czech RepublIc

A New AcademiC Program for Techmcal Umversltles
ProfeSSIOnal CommuDlcation

Alexandru NICHICI, SCientific AdVisory and Professor of
Mechamcal Engmeenng Umverslty Polytechmca of Tlmlsoara,
Tmllsoara Romama

Experience With New Faculty Formation
Manan BABIAK and Stamslav KURJATKO Techmcal
Umverslty of Zvolen Zvolen Slovakia

Econonuc Development and the PosItion of Umverslty
Teachmg m Hungary

Eugene VARALLJAI Professor and Head Department of
SOCIOlogy Pazmany Peter CatholIc University Budapest
Hungary

16001730 SESSION SC·- WORKSHOP Busmess SImulatIOn Over
the INTERNET An IntegratIve Management Trmmng Tool
[Track C / Room 183)

~
6

~

TUESDAY, NOVEMBER 5/ Breakout Rooms, Hotel
KRYSTAL

700-750 EARLY BIRD·· INTERNET ExerclSe Lab· I
[Room 183]

Exercise labs are open to Conference participants at seven
different times today and tomorrow for aSSisted or Independent
expenmentatlOn / discovery One or more of the followmg
volunteers wIll be there to assist you dunng these labs
* Natasha BULASHOVA Pushchmo State Umverslty
Pushchmo Russia,
* Sasha OVCHINNIKOV Research Associate Center for
InternatIOnal NetworkIng ImtIatIves, The Umverslty of
Tennessee,
* Angle CROFT, Research Assistant, Center for InternatIOnal
NetworkIng ImtIatlves The University of Tennessee and
* Greg COLE, Director, Center for InternatIOnal NetworkIng
ImtIatIves, The Umverslty of Tennessee

8 00 900 SESSION 7A •• INTERNET Uses - II
[Track A / Room 175 I
Presldmg Sandor FRIDLI Professor Department of Numencal
AnalySIS Eotvos Lorand University Budapest, Hungary
Development of the Information System at Techmcal Institute
of Ostrava Uses of Internet

Premysl TICHY Head of Computer Center Techmcal
University of Ostrava Ostrava-Poruba Czech RepublIc

Acadenuc High Speed Networkmg m the Czech Republic
Ludek MATYSKA Research Dlfector Institute of Computer
SCience Masaryk UnIversity Czech Republic
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Tuesda} Nmember 5- - - - --Tuesday Nmember 5 - - - - - - - - - - - - -
Romaman AcadelDlc Computer Network Expectations,
Achievements and Open Issues

loan JURCA Professor of Computer SCience Umverslty
PolytechnIca of Tlmlsoara Tlmlsoara Romama

800-900 SESSION 7B •• Impllcations ofTechnology
[ Track B / Room 184]

Presldmg Alexandru NICHICI, SCientific AdvIsory and
Professor of MechanIcal Engmeenng UnIversity Polytechmca of
TllDlsoara Tlmlsoara Romama

Rapid Technology ImplementatIOn A SoclO-techmcal Systems
Approach

Ronald T MILLER, PreSident, AutomatIOn Management Inc,
Asheville North CarolIna and Robert K RAMERS, PreSIdent,
Resellers Resources, Inc, San FranCISCO, CalIforma

COMPACTDISK Project The Way for Future Development
of Bulganan Llbranes

Alexander DIMCHEV, Research Associate Umverslty Library
St KlIment Ohndsky Umverslty of Sofia Sofia Bulgaria

The Role of a Umverslty lD a Virtual Orgamzatlon
Myrna CORNETT DeVITO Kansas InternatIOnal Trade
Coordmatmg CounCil and Raffaele DeVITO, Professor School
of Busmess Empona State Umverslty Empona Kansas

800-900 SESSION 7C· Empowenng the Consumer
[ Track C / Room 186 ]

Presldmg Oscar FOWLER Associate Professor and Head,
Department of Management, College of Busmess
AdlDlmstratIOn UnIVerSIty of Tennessee KnoxvIlle

Learmng OpportuDlty for 'Consumer Report' m Romama
Anghel TAROATA Professor of Marketmg PolytechnIC
Umverslty of Turusoara TImlsoara Romama

Customer Value for Lipstick Products
Mihaeia MAIER Student, PolytechnIC UnIversity ofTlmisoara
Tlmlsoara RomanIa

Customer Value for Wnstwatch Products
Catahu BALASESCU, Student, PolytechnIC Umverslty of
Timisoara Tlmlsoara Romama

900 9 15 BREAK

9 15 10 45 SESSION 8A -- Impediments to a Free Medw Is the
Honeymoon Over m Central and Eastern Europe?
[Track A / Room 175]
Preslder Frank AYCOCK Associate Professor of CommumcatlOn
Appalachian State UnIversity, Boone North Carolma
Is the Honeymoon Truly Over? an Overview

Frank AYCOCK Appalachian State Umverslty

"'J

,
J

Media and Politics m Poland Games Without Rules
Tomasz GOBAN KLAS Professor of Management and SOCial
CommunIcation Jaglelloman Umverslty Cracow Poland

Media and the Public Sphere m the Post Commumst Europe
Teresa SASINSKA-KLAS Professor and Head, InternatIOnal
School of JournalIsm, Jaglelloman Umverslty , Krakow Poland

We Have Met the Enemy and He Is Us New Threats to
Freedom of ExpresSion m Slovakia

Jan George FRAJKOR, Professor of CommumcatlOn Comemus
Umverslty, Bratislava SlovakIa

915-1045 SESSION 8B -- INTERNET Uses III Usmg
Technology In Instruction [Track B / Room 184 ]

Presldmg Robert GLENNEN, PreSident, Empona State
Umverslty, Empona, Kansas

Offenng Instruction Over the Internet
Russell MEYER Chair, DlYlslOn of EnglIsh and Ed McGlone
Dean Contmumg Education Empona State Umverslty

Usmg Hyper Media m the Classroom
Mark CHILDRESS ASSistant Professor of InstructIOnal
Technology Empona State Umverslty

The Future of Acadenuc Library User Expectations and
Demands

Wanda PINDEL, Professor of Libraries, Jaglelloman Umverslty
Krakow Poland

Prepanng Faculty to Use Technologies m Instruction
DaVid PAYNE VIce PreSident for AcademiC Affairs Empona
State UnIVerSIty

Planmng and Managmg Courses on the Internet A Case Study
Suzanne ACHLEITNER Director of Credit Programs Office of
Contmumg EducatIon, Empona State Umverslty and
W ConklIng BUCKLEY, Director of Technology Support
School of Library and Information Management, Empona State
UnIversity

9 15-10 45 SESSION 8C -- INTERNET ExerCISe Lab -II
[Room 183]

10 45-11 00 Break - WithOUt refreshments

1100-1200 SESSION 9A -- Umverslty and Society
[ Track A / Room 175 ]

Presldmg 1 amas MESZAROS VIce Rector Budapest
Umverslty of Economic SCiences Budapest Hungary

The Global Library Let's Not Forget the Have-Nots
Donald RIGGS Dean UnIversity Library Umverslty of
Michigan Ann Arbor MIchigan ,i

~
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Tuesda) November 5- - - -- - - -- - - -- - -Tuesda) November 5- - - -
Partnerships with the Busmess Commumty

Larry McKIBBIN, Dean College of BUSiness Admlmstratlon
Washburn UnIversity Topeka, Kansas

The Umverslty m the Commumty Case Study
Donn STOICESCU Professor Lucian Blaga Umverslty of
SlblU SlblU, Romama

11 00 1200 SESSION 9B -- Orgamzatzonal Changes to
Encourage Research [Track B I Room 186 ]

Presiding Panayot BONTCHEV Vice Rector, Kliment
Ohndsky Umverslty of Sofia Sofia Bulgana

Developmg a Specdic Research Activity Under a JEP
Gheorghe LAZEA Rector, Vasile IANCU, Vice Rector and
loan Adnan VIOREL, Professor Techmcal University of CluJ
Napoca Romama

Problems Of UmversJty, SCience and Industry Co-operation In
Transition Period

Edward RYBICKI, Vice Rector InternatIOnal Co OperatIOn and
Janus TUROWSKI, Professor and Immediate past Vice-Rector
InternatIOnal Co OperatIOn University of Lodz, Lodz Poland

Contemporary SCientific Interdlsclplmary Complexes as
Background of the Higher Education Renovation

Stefan COSTEA Professor of SocIOlogy SPlru Haret
University, Bucharest, Romania

New Faculty Creation to Enhance InterdiSCiplinary Research
Marla CHICAGO Professor Faculty of SOCial CommumcatlOn
Jaglellonlan UmveTSIty Krakow, Poland

1100-1200 SESSION 9C -- INTERNET ExercISe Lab - III
[Room 183]

1215 LUNCHEON Hotel KRYSTAL

"

Problems of Quality Management m HIgher Education
Helena VOMACKOVA Professor J E Purkyne UnIversity UStl
nad Labem Czech Republic

1315 1445 SESSION lOB -- Currlculum Reform -I
[Track C I Room 186]

PreSiding Eva PYCHOVA, Vice Rector, University of Ostrava
Ostrava Czech RepublIc

Startmg a New Program m Siovema
Kenneth NASH Director, Office of InternatIOnal Partnerships
Rochester Institute of Technology Rochester New York

Intelligent Transportation Systems EconOlDlc IntegratIOn and
the Role of Higher Education

Z Andrew FARKAS Professor Center for Transportation
StudIes Morgan State University, Baltimore Maryland

The DIAL Program at the New School for SOCial Research
TIm PREWITT, Fulbnght Scholar, Babes-Bolyal Umverslty
ClUJ Napoca, Romania

Partners m an International Master's Degree m Library and
Information SCience

Faye VOWELL Dean and Herbert ACHLEITNER ASSOCiate
Professor School of Library and InformatIOn Management
Empona State University Empona Kansas

Issues m Journalism Education m Hungary
Antal LEISEN, Professor of CommumcatlOns Pazmany Peter
CatholIc University Budapest, Hungary

1315 1445 SESSION 10C -- INTERNET ExerCISe Lab· IV
[Room 183]

15 15 GROUP EXCURSION Busses depart from Hotel KRYSTAL

Busses return to Hotel KRYSTAL

WEDNESDAY. NOVEMBER 6/ Hotel KRYSTAL

1900 Reception and Banquet - STRAHOV MONASTERY (near the
main entrance to the Castle)

i

EARLY BIRD _. INTERNET ExerCISe Lab - V

SESSION 11 - Annual A UDEM Busrness Meetzng
open to all participants and VISitorS - [Room 175]

Presldmg DaVid A HAKE, PreSident AllIance of UnIVerSitIes
for Democracy

Reports
Membership Committee Report
Fmanclal Reports Fiscal Year 1995 FIscal 1996 Budget

700 7 50

8 00845

""

1315-1445 SESSION lOA -- Hlgher Educatzon Reform - III
[Track B I Room 175 ]

PreSiding loan JURCA Professor, University Polytechnlca of
Tlmlsoara TUll1soara Romania

CTU and the Information Society of the Future
Jan HLAVICKA Vice Rector for Foreign Affaus Czech
Techmcal UnIversity In Prague

Distance Education m Russia
Alexander A POSTNIKOV Rector International Academy of
Modern Knowledge Obmnsk Russia

Reform Program of HIgher Education and InstItutional
Development

Florea VOICULESCU VICe Rector 1 December 1918
Umverslty of Alba lulia Alba lulla Romama

Quality Management m Higher Education
Donn DRAMBAREAN Professor Luuan BIaga Umverslty of
SlblU SlblU Romama

\JJ-
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- - - -- - - -- --_ ... _- - - - - -

10 45-1200 SESSION I3C --INTERNET ExercISe Lab VII
[Room 183]

10 45 1200 SESSION I3B -- A Four Umverslty Energy EffiCIency
/ EnvIronment Project [Track A / Room 186 ]

PreSIdIng Ddvld HAKE Professor of Management The
UnIversIty of Tennessee KnoXVIlle

EnergylEnvIronment Issues at Techmcal Umverslty of Llberec
Jm KRATOCHVIL Professor and Head Department of Power
EngIneerIng EqUIpment TechnIcal UnIversIty of Llberec
Llberec, Czech Repubhc

EnergylEnvIronment Opportumtles at Techmcal Umverslty of
Ostrava

Pavel KOLAT, Professor and Head, Department of Power
Engmeenng, TechnIcal Umverslty of Ostrava, Ostrava Czech
RepublIc

The Future Education Schedule of CTU Prague Focussed on
Energy EffiCiency

Miloslav NENECEK Professor of Electncal Engmeenng J
Kyncl and J Tuma, Professors Czech TechnIcal Umverslty m
Prague

Problems and Opportumhes m Energy / Environment at UT
RIchard JENDRUCKO, Professor and DIrector Industnal
Assessment Center, College of Engmeenng The Umverslty of
Tennessee KnoXVIlle

Outlme of the Energy EffiCiency Project
DaVId HAKE, The Umverslty of Tennessee

~

WedlJesdu) NOlembef 6

Program Report 1996 Program, 1997 SIte
NomInatIng CommIttee - electIOn of new members of Board of
DIrectors
Other BusIness
Adjournment

8 45 Break wIth refreshments

900 10 30 SESSION 12A -- Curnculum Reform - II
[Track C I Room 186 ]

PreSIdIng Dan STEGAROIU Professor Chatr, Pubhc
AdrrunIstratIon Babes Bolyal UnIversIty CluJ, RomanIa

A Jomt Program with Umverslty of Mmnesota on
Environmental Management

Gheorghe LAZEA, Rector Vasile IANCU, VIce Rector and
loan Adnan VIOREL, Professor TechnIcal UnIVersIty of CluJ
Napoca RomanIa

Environmental Management Education The Cases of the
Danube Delta and Prahova Valley

Alexandru ZANFIR Professor of MarketIng and ChaIr of the
Management Council, SPlru Haret Umverslty Bucharest
RomanIa

Tasks and Regional Function of the Faculty of Environmental
Studies

VlastImll NOVOBILSKY Rector and Professor, Department of
ChemIstry J E Purkyne Umverslty UStl nad Labem, Czech
RepublIc

Merits and Lllmts of an MBA m a Polytechmcal EnvIronment
Mlhnea CONSTANTINESCU AssIstant Professor of Nuclear
Engmeenng, Polytechmc Umverslty, Bucharest Romama

900 10 30 SESSION 12B -- INTERNET ExercISe Lab - VI
[Room 183]

10 30 Break WIthout refreshments

10 45-1200 SESSION 13A -- Potpourn ofIdeas
[Track B I Room 175 ]

PreSIdIng Ray RUSSELL Consultant (Fnend of AUDEM,
CItIzen of the World) Deubach Germany

Bridges for Education Programs m Poland, Llthuama,
Ukrame, Bulgaria and SlovakIa

Beth CIESIELSKI, ExecutIve DIrector and Founder Bndges for
EducatIOn Buffalo New York

Trans World Keypals
Grettle PAYNE Board of EducatIOn Empona Umfied School
DI~tnct Empona Kansas

Extmgmshmg Ancient and Dormant Real Property Claims
Robert CROLEY PreSIdent Tennessee Valley TIlle Insurance
Company KnoXVille Tennessee

12

~

~ 1215

WedlJesdu} No~ember6

Beyond the Veil of Education The Importance of
Interdlsclphnary Graduate Programs

Radoslav KOTOROV ChIef Fmanclal Officer DeBacker
Management Company, Sylvama OhIO

ConcludIng Luncheon Hotel KRYSTAL

Thanks for commg and have a safe tnp home l

Mark your calendar for
The Eighth Annual AUDEM Conference

November 2-5, 1997
Warsaw, Poland

HOST UNIVERSITY
The Techmcal Umverslty of Warsaw

13
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Technical Training and MunicipallNGOlUniversity
Networking for Energy Efficiency

Energy Efficiency Workshop
January 11-15, 1997

Prague, Czech Republic

PartlCJPatmg UmversIt1es

The Czech TechnIcal Umverslty m Prague
TechnIcal Umverslty ofLlberec
TechnIcal Umverslty ofOstrava

The Umverslty ofTennessee, Knoxville, TN USA
Electrotek, Inc , Knoxville, TN USA

US AID-Prague, CZ

-if:,,,tp·
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Trauung Course on Energy Efftoency/Curflculum
Prague, January 11~15, 1997

Instructors

Richard J Jendrucko, Ph D, Professor
Department of Mecharucal and Aerospace Engmeenng and Engmeermg ScIence
310 PerkIns Hall
The Uruverslty of Tennessee
Knoxville, TN 37996~2030

Phone (423) 974-7682/2171
Fax (423) 974-7663
e-mal1 Jendrucko@utk edu

Gerald E Fryxell, Ph D , Assoaate Professor
Department of Management
410 Stokely Management Center
The Uruverslty of Tennessee
KnoxvIlle, TN 37996
Phone (423) 974-1664
Fax (423)974-3163
e-mal1 gfryxell@utk edu

Charles E Bamford, Ph D Canchdate
Department of Management
408 Stokely Management Center
The Uruverslty of Tennessee
KnoxvIlle, TN 37996
Phone (423) 974-3161
Fax (423) 974-3163
e~mall bamford@utkux utcc utk edu

Robert L Stanelle, Ph D Canchdate
Department of Education
109 AgrIcultural Engmeenng
The Uruverslty of Tennessee
Knoxvtlle, TN 37996
Phone (423) 974-5435
Fax (423)974-4514
e~mal1 stanelle@utkux utcc utk edu



RICHARD JOHN JENDRUCKO 458 Hillvale Turn East, Knoxville, TN 37919, (423)523-7323

Personal Clhzensrup USA, S 5 No 051-36-7508, Excellent health

Current PosItion Professor, Department of Mecharocal and Aerospace Engmeenng and
Engmeenng Saence, Uruverslty of Tennessee, DIrector, Industrlal Assessment Center,
Uruverslty of Tennessee

Professional Interests IndustnaI Waste Muunuzaoon, Industnal and Bwldmg Energy
Conservation and Systems Engmeermg

Education
Ph.D, BiomedIcal Engmeenng Uruverslty of Vuguua-1972, M Ch.E, Chenucal Engmeermg,
Uruverslty of Vuguua-1968, B Ch.E ChemIcal Engmeenng, Manhattan College-1966

Recent SpecIal Tralnmg
US Department of Energy Electnc Motor System Performance Optmuzahon Sel'Vlce Techmcal
Tranung Course, Uruverslty of WlSConsm, Machson, WI, February 7-9, 1995

EnVIronmental Regulahon Trammg Course, The Uruverslty of Tennessee Center for Industnal
Services, Waste Reduchon AsslStance Program, Knoxville, TN, October 18, 1994

Pollutlon Prevention Opporturuty Assessment Performance-Based Trauung Course, Allied
Signal Aerospace, Kansas Clty/ MlSsoun, August 31 - September 1, 1994

ProfeSSional License and CertIficatIon
RegIStered ProfeSSional Engmeer, Texas, No 37133
Tennessee Energy Authonty, Energy AudItor Certlficatlon, No 79-KN-All
Assoaahon of Energy Engmeers, Cerhfled Energy Manager, No 1488

Hlghhghts of ProfeSSIonal Expenence
Professor, Department of Mechamcal and Aerospace Engmeenng and Engmeermg Saence,
Uruverslty of Tennessee, 1985-present

DIrector, US Department of Energy-sponsored Uruverslty of Tennessee Industnal Assessment
Center (formerly Energy AnalySlS and Dlagnoshc Center), September 1983-present, Staff
Engmeermg AudItor, 1979-1983, Conducted over 300 energy and waste audits of small-and
medium-slZed mdustnal manufacturers

DIrector, US Envlfonmental Protechon Agency-sponsored Uruverslty of Tennessee Waste
Mmmuzahon Assessment Center, July 1988-1993

Selected Recent Honors and Awards
Amencan SOCIety for Engmeenng Education Certmcate of Recogmhon for excephonal

contrlbutlons to the Sooety, The Energy Conversion and Conservahon DIVlSlon, and the
profeSSion of Engmeenng, 1993

Commendahon m recogruhon of 8 years of service m mdustnal energy conservation as
Director of the Uruverslty of Tennessee Energy AnalySlS and Dlagnoshc Center, US
Department of Energy, June 28, 1991

2
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PartIcIpant, Republtc of Chma-USA Jomt Workshop on Industnal Energy ConservatIon, TaJ.pel,
TaIwan, May 5-9, 1980

Lecturer, U 5 Department of Energy, Energy AnalysIS and DIagnostIC Center, Waste Reducnon
Trauung Courses, Knoxville, TN, December 6-7, 1993, , WashIngton, DC, August 9-12, 1994,
Baltunore, MD, August 11-13, 1995

Lecturer, Industnal Workshops on Waste Reductlon for Llthograpluc and Screen Pnnters I.Il

Tennessee Knoxville, July 13, 1995, Chattanooga, July 12, 1995, Nashville, July 11, 1995 and
Memplus, July 10, 1996

International Expenence
Lecturer, Serrunar on Energy ConservatIon and Management, sponsored by the Energy
Comnuttee of the Repubhc of ChIna Muustry of Econonuc Affatrs, TaIpei, TaIwan, December
15-19,1980

fO
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Dr Rzchard f )endrucko

SocIety MembershIps
ASSOClatlOn of Energy Engmeers, Seruor Member, 1986-present
Amencan SocIety for Engmeermg Educatlon.

Chauman, Energy ConversIOn and Conservation DIVIsIon, 1990-1991
VIce Chamnan, Energy ConversIOn and ConservatIon DIVISIon, 1989-1990
Secretary-Treasurer, Energy ConversIon and ConservatIon DIVIsIon, 1988-1989
Program ChaIrman, Energy ConverslOn and ConservatIon DIvISIon, 1987-1988

Addlhonal Recent ProfeSSional ActIvlhes
Admuustratlon and Lecturer, Industrtal Energy Conservab.on and Waste ReductIon
Workshops, Hazard, Kentucky, March 20, 1996, Nashville, Tennessee, February 28, 1996 and
Knoxville, Tennessee, November 29, 1996

Jendrucko, R. and J G Overly, "Companson of Energy and Waste Management Costs and
AsSOCIated Measures for Cost ReductIon In Small and MedIum-SIZed Manufactunng Plants,"
subnutted for presentab.on at the 18th World Energy Engmeermg Congress, Atlanta, GA,
November, 1995

Selected Recent-Year Pubhcahons
Thomas T, Jendrucko, R and J Peretz, ''The DlstnbutIon of Industnal Waste GeneratIon and
Energy Use CharacterIStIcs m AvaJ1able Federal and State Databases," Chapter 3 m CompetltIye
Energy Management and EnVIronmental Strate~es, Assoaab.on of Energy Engmeers Books,
Atlanta, Geor~ 1995

Jendrucko, R. J, Coleman, T N and T M Thomas, "Waste ReductIon Manual for Llthograpruc
and Screen Pnnters," Trammg Manual publtshed by the Tennessee Valley Authonty for the
Uruverslty of Tennessee Center for Industr1al ServIces, August 1995 (78 pages)I
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Teleph (423) 974-3161
Fax (423) 914-3100
E-mml Jfryxell@solar rtd utk edu

GERALD E FRYXELL

PERSONAL INFORMATION
Assoc Professor, Department of Management
408 Stokely Management Center
Umverslty of Tennessee
Knoxville, Tennessee 37996

Languages FanulIanty w/ SpanIsh, RomanIan & SwalulI

EDUCATION
ph D -- Management (Busmess Pohcy) 1986

IndIana Umverslty--B1oom1Ogton, IndIana

MB A 1979
SeIdman Graduate School of Busmess Adrmmstratton
Grand Valley State Colleges--Allendale, MichIgan

M T (ASCP) 1971
Quad-CI~ HOSPItal'S School of MedIcal Technology-

Davenport, Iowa

EXPERIENCEomversln' of Tennessee--Knoxvl1le 1986-Present
DIrector of Strat~Ic Management Group_
Core Faculty In Tennesseemstttute for Management of Envrronment
Executtve trammg (Romama, CSFR & Polana under vanous USIA funded proJ )
ISO 14000 workshops

AcademIe StudJ.I de Econonuce (ASE)- Bucharest, RomanIa 1993-1994
TEMPUS program (ED sup~orted program)
Coordmator/Advisor for ASEBUSS (USAID supp'c!rted busmess school)
Executtvepro~ wI Intemattonal Marketmg ana Management Instttute

throughout Romama

Eastern and Southern Afncan Management Instttute--Tanzama 1989-1990
Executtve programs m Tanzama & Kenya
RegIOnal trammg needs assessment study wI AMTIESA

(an umbrella orgaruzatton of management tratIllng mstttutes)

Mercy Hospltal--Muskegon, MIchI..gan 1972-1979
ClImcal Bacteno1ogy, Vrrofogy & ChemIStry

PUBLICATIONS
Twenty referred artIcles Academ~ of Manaiement Journal, Busmess & SOCIety,
Journa1 of Management, Orianizatton Studie&,JournaI of Business Ethics
Plus numerous book chapters, reviews and 0 er pu6licauons

EXTERNAL GRANTS
United Statesmfonnauon AtenCY, "Enablm~ effiCIent and autonomous acuon m local
governments of four Transy vanlan Judets' [$150,OOO]--Dec, 1995 to !'-Iov , 1996
FundIng for strengthemng local governments 10 four Romaman CItIes and to help
mIttgate dependency on central adnurustratton In Bucharest

NatIonal SCIence Foundatlon, "Justlce norms and prOdUCtlvity In the bIOtechnology
finns" [$25,OOO]--June, 1992 to May, 1993
Fundmg for qualitauve research In 8 oIOtechnology frrms In the S E and CalIfornIa m order to
understand how successful frrms reconCIle the neea to reward sCIentlsts as mdJvuduals wtule at
the same tIme creatmg a clunate of teamwork

PRESENTATIONS
Twenty eight presentauons at nauonal meeungs of acadenucs and pracuoners In
the Umtecf States, Europe, and Afnca
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Charles E. Bamford

PresentatIOns
Seven referred presentations at VarIOUS conferences

Er:ecutzve Tramer, DOmmIon Bankshares CorporatIon, Roanoke, VA 1985-1988
AdJunct Professor, Roanoke College, Salem, VA 1983-1986
Instructor, VrrgInla Western Commumty College, Roanoke, VA 1983-1985

193 Kmgstown Colony Dnve
MaryvIlle. TN 37803

(423) 983-0802 - Home
Email - Bamford@utkux utcc utk edu
(423) 974-3163 - Fax

The Umverslty of Tennessee, KnOXVIlle, TN 1983-Present
Undergraduate - BusIness PolIcy and Strategy
Graduate - EnvIronmental ManagementlNew Venture Management

Publications/ConsultIng
Three pubhcatIons authored for the Department of Energy on EnvIronmental RestoratIon
One publIcatlon 10 refereed JOurnal
MultIple Research projects funded by Lockheed-MartIn & DOE regardmg envIronmental

technologles/remedlanon/charactenzatIon

BuslDess
\.1ana'ler NP), Busmess Analvszs, DomlO1on Bankshares Corp 1989-1993
l\.1ana'ler, Corporate Trazmni" DOIIl1Illon Bankshares Corp 1985-1988
Consultant, MIcro Systems Management, Roanoke, VA 1983-1986
Systems AnalystlProwammer, CommerCIal Umon Ins Co, Boston, MA 1981-1983

ExperIence
Teachmg
Instructor,

Education
The Umverszty o/Tennessee - KnoxvIlle, TN

• Ph D - Fmal DIssertatIOn Defense - February, 1997
Major StrategIc Management
Support A1eas Envrronmental Management! EntrepreneurshIp

Vzrgmza Polytechmc Instztute & State Umverszty - Blacksburg, VA

• MBA - (ManagementlMIS) (1993)
Umverszty o/Vzrgzma (Mclntzre School o/Commerce) - CharlottesvIlle, VA

• B S Commerce - (ManagementIMarketIng) (1981)
7Vorthern Vzrgzma Commumty College - Annandale, VA

• A S Business AdminIstratIon - Summa Cum Laude (1979)

College of Busmess Adnurustratlon
The Uruversity of Tennessee
408 Stokely Management Center
KnoxvIlle TN 37996-0545
(423)974-3161-0ffice
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2521 Kmgston PIke #310

ROBERT L STANELLE

KnoXVIJ.le TN 37919 (423) 673-3224

SKILLS

EDUCATION

• ExpertlSe In both the educatIonal and corporate worlds of human resources career
sel"Vlces, recruItIng, teachIng and counsehng

• Outstanding presentatIon skIlls, leadIng workshops and semmars worldWIde
• Recogrnzed skIlls m traInmg, counselIng and developmg effectIve leaders
• Proven well-rounded and dIversIfied busmess manager and admlIDStrator
• ExtensIve travel and cross-cultural knowledge

UNIVERSITY OF TENNESSEE KnOXVIlle TN
Doctor of EducatIon LeadershIp StudIes, May 1996 est Currently <\ED
Concentranons 10 HIgher EducatIon and InternatIonal Education

UNIVERSITY OF TENNESSEE KnOXVIlle, TN
Master of SCIence, College Student Personnel, August 1994

BALL STATE UNIVERSITY MunCIe, IN
Bachelor of SCIence In Educanon, June 1965

WORK UNIVERSITY OF TENNESSEE KnOXVIlle, TN
EXPERIENCE
8/93 present Graduate Asszstant, Career SeTVLCes

8/94· 9/95 Career Development Advzsor, Lady Vols

1/94 - 5/94 Practzcum, LLberal Am Advzszng Center Counselor

8/93 12/93 Practzcum, MBA AdviSzng Counselor

1992 - 93 JACKSON COUNTY & THE JOB COUNCIL Medford, OR
Teacher

1990 - 92 LOONEY BIN, INC Tempe, AZ
Presuient

1985 - 90 REAL ESTATE AGENT Scottsdale, AZ
Realtor

1984 CONTINENTAL AIRLINES Houston, TX
Duector of Employment

1983 - 84 GENERAL DYNAMICS SERVICES COMPANY San DIego, CA
Manager of Employment

1975 - 83 DRESSER INDUSTRIES· OILFIELD SERVICES Houston, TX
Manager, Recruztment and College Relatzons

ADOmONAL Trammg In Teachmg EnglIsh as a Second Language (TESLrrEFL)
INFORMATION Speak baSIC conversatIonal SpanlSh

US Passport H529847, expIres 15 November 1997
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Roles of UnIversItIes In Promoting Energy EfflClency and
Environmental Management

EducatIon of Enrolled Students

• Tralrung In the methods of Improvement of effICIency In the operation of
combustIOn, mecharucal and electrIcal systems

TopIcal SubJect Examples
Efflaent combustion burner deSIgn
Automatic systems for aIr/fuel ratio control
MirurruzatIOn of electnc motor energy losses
DeSIgn of vanable speed dnve systems
M1OlrruzatlOn of electrIcal distributlon system losses

• Development of a general knowledge base and awareness of

The relative avaIlabIlIty of natural resources (fuels and
manufacturmg rnatenals)

The mcreases 10 energy cost related to availabIlIty
and user demand

The achIevement of energy conservation by

UtllIzmg state-of-the-art eqUIpment

Optimal eqUIpment operatIOn and mamtenance
for achIev10g peak effICIencIes

The detnmental envIronmental effects of energy use 10
sooety

The need for and development of 1OternatIonal and
local laws to protect envIronmental qualIty

PrOVISIon of GUIdance to Governmental BodIes

• Research results to gUIde energy and envIronmental management polley
development

7



3 EducatIOn of the PublIc

• Awareness of the fImte aval1ablhty and costs of dwmdlmg energy
resources

• The degradmg effects of energy use on the enVIronment

• TheIr dIrect role m

MInImIzmg personal energy use (e g home msulatlOn,
use of pubhc transportation)



EUROPEAN HIGHER EDUCATION MODEL
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OvervIew of CurrIculum Issues
Related to Energy EffIcIency and the EnvIronment

1 WhIch energy-efficiency-related tOpICS not UnIformly Included In engineering
curricula should be consIdered for inclUSIon?

• Resource management assunng matenals and energy avaI1ablhty the
Importance of energy efficiency and environmental management

• Laws havmg a major Impact on the current-day practice of engIneenng
(e g envuonmental laws)

• The fInancmg of complex energy projects

2 How can such tOpiCS be mcorporated mto curncula not presently contalrung
them?

• Reconfigure a selected set of eXIstlng courses to contam the new topical
matenal, the modified curnculum may have the same or a greater
number of reqUIred courses

• Develop a selected set of new courses treating the new matenal
specifically, offer new courses as

electIves (students to choose from among offenngs) or

requued new courses (mcreased number of reqUlred courses m
curnculum)

3 How can the mstructlon of students m the mdlcated non-traditIOnal areas be
accomphshed most effectIvely?

• Develop novel educatlonal methods and tools

10 •
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2

TraInIng Course Objectives

To provIde partlcIpants wIth InformatIon on a set of subjects needed for the
enhancement of techrucal currIculum course content m the areas of energy
effIcIency and envIronmental management mcludmg

• Linkages between energy effIcIency enhancement and
enVIronmental management

• Evolution of energy and envIronmental laws m developmg
countnes Illustrated by the hIstorIcal evolutIon of relevant US
laws

• Development of government-sponsored programs for the
achievement of energy effIcIency and envIronmental management
at the natIonal level Illustrated by the descnptIOn of relevant US
programs

• GeneralIzed methods for the systemIc IdentIfIcatIon and
pnOrItIzatIOn of energy effIcIency enhancement actlons

• EconomIc analysIs of proposed energy effIcIency measures and
approaches for the securmg of major energy project fmancmg m
developmg economIes

To present and dISCUSS the use of a vanety of effectIve methods for enhancmg
student trammg m the fundamentals of energy effIcIency Improvement and
envIronmental management mcludmg

• In-classroom actIVItIes

- AnalysIs of case studIes

- SImulatIon exerCIses

- CooperatIve projects WIth mdustry

- Short courses for mdustry professlOnals skIlls updatIng

• Supplementary educational actIVIties

- Industnal mternshIps

- Government-sponsored outreach actIVItIes

11



TABLE 1
Proposed Framework for Trammg

Energy Efficiency Curriculum/January 1997 ~

Saturday 1/11 Sunday 1/12 Monday 1/13 Tuesday 1/14 Wednesday 1/15

MODULE I
900-

10 30A M

MODULE II
1045 A M
1215 P M

MODULE III
1 30

400PM

• Introductions • Hlc;tonc,lI • IdentificatIOn of • Total quality • Networkmg and
• Roles of unlver- evolution of U S energy mea~ures envronmental mformatlon

sltles energy and • US government management exchange
• Overview of environmental program~ (TQEM) (J&S)

curnculum Is~uec; laws • Power plant I....ue.. (F&b) • Re...ourcec;
related to energy • Impact on mdustry (1) (1)
(J sb&" and engmeenng

profession
in

• Fmanclal analyc;lc; • ISO 14000 and • GUidance m
• Lmkages to env • Role of case ofpropo~ed envlfonmental courc;e deSign

management studies m env energy effiCiency management (SJ&O
(J&b) management meac;ures systems • Energy course ,md

• Teachmg m an cUrricula • Identification of (F) outreach program
open ~oclety • Case study fundmg sources & deslgn/marketmg
(S) (8&0 fmancmg models (1&s)

(J)

LUNCH LUNCH LUNCH LUNCH LUNCH

• Opportunities for • "Play-Doh • Leadershlpl
• The "Commons • "Double Death" practice-onented SimulatIOn" Management

Game" -- (an -- a negotiation student trammg (demonstrates • Concludmg
expenentlal exercise (S) waste diSCUSSions
exerclc;e demon- associated with • Overview of UT mmlmlzatlOn m • Next phac;e
..tratmg Hardm's rec;olvmg an Industnal Asse~s- context energy) scheduling
theSIS and gen envlfonmental ment Center Prog (8&0 (VIMt m Marchi
approaches to problem (1) Apnl)
mitigatIOn of (8&0 • Course evaluation
env degradatIOn (FJb&c;)
(F&b)

a
Pdrenthetlcalletters corre..pond to "c""lOn re"polNblllty Capltalleller denotec; prtmary re<;pon~lblllty .,mallieller denotl.-'"
key ..upport role

N
..-
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Saturday, January 11, 1997

I ~

Relationships between energy efficiency and
environmental management

Teaching in an open society
Freedom
Developing students in higher education
Cross of life
Champion creed
leadership
Live creatively
On teaching
Pedagogical thoughts for teachers in an open society
The six key questions asked by effective teachers
Commandments for teaching
Supplemental material

13
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RelatIonships Between Energy Efficiency and
Environmental Management

Energy Harvestmg

• Dnllmg for petroleum, natural gas or geothermal sources

Control of leaks, spIlls, fugItive emISSIons

Non-producmg SIte remedIation

• Mmmg for coal and uranium ore

Control of erOSIOn and contammatIon of land

• Construction of wmd-turbme or photo-voltaIC farms

MmlInIZatIon of land areas utilIzed

Pnmary Energy ConverSIon (Power plants)

• Plant effluents

MinImizatlOn of stack gas emISSIOns

MInimIzation of thermal pollutIOn (Waste heat)

Safe dlsposloon of spent nuclear fuel

• Standards Imposed by

Lenders

Local government

International agreements

14
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3 Energy DlstnbutIon to POInts of End-use

• Petroleum hqUld and gaseous fuels pumpIng systems

Prevention of pipIng system leaks

• Coal and nuclear fuels

MmmuzatlOn of losses of radlOactlve matenal

4 End-Use of Energy

• Au emISSIons from combustion of fossIl fuels (mdustnal furnaces
and bOIlers)

MaXImIzatIon of combustlOn effICIency

• Produchon of radlOactIve/hazardous waste

15
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Schematic Diagram of Energy Conversions
and Environmental Releases

Coal Ash Spent Nuclear Fuel

10%

Llghtmg
(-= 4%)

Motors
(-= 52%)

Electnc-reslstance
(and water) healing

Electro-cheffilcal
mdustnal processes

ConversiOn & hne lo~~e~

Particulates

Waste Heat

VOCsNO S02
N02 j SO]

Electricity Generating System

Atmosphenc ACid Ram
MOistureX
C02

CO

MalO
Greenhouse
Gas ~

Combustion Coal
Fuels Natural Gas

Od

Other Fuels Nuclear fuel

EnVlfonmental Water
Sources WlOd

~

O'l

Solar Energy .-..
Photovoltaic System
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Examples of Energy ConservatIon and
Waste MInImizatIon Interactions

Measure Pnmary Measure of Secondary Effect
Savmg

Ut11lze waste wood 1n D1splace purchased M1n1m1ze wood waste
boller fossll fuel
Ut1l1ze synthet1c Increase mechan1cal Reduce quant1ty of
lubr1cants eff1c1ency d1scarded 011
Improve llght1ng Reduce electnclty use Reduce number of
efflClency and delamp falled tubes dlscarded
Tune-up bOl1er and Reduce fuel use rate Red uce unb urned
malntaln efflclency of hydrocarb ons In stack
steam dlstnbutl0n gas
system
Recover solvent from Reduce solvent Reduce consumptiOn of
palnt drylng oven purchases hydrocarbon fuels used
stacks to mClnerate solvent

vapors
Cover heated solvent Reduce heatlng energy Reduce solvent
tanks consu mptl0n evaporat1ve loss
M1nlmlze product M1nlm1ze product Reduce manufacturing
reJects waste energy

17



FREEDOM

(Franz Kafka)

18
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DEVELOPING STUDENTS IN
HIGHER EDUCATION

Gardner's Multiple Intell1gences

Llngulstlc, Muslcal, Loglcal Mathematlcal, Spatlal,
Bodlly-Klnesthetlc, and Personal lntelllgences

Bloom's Taxonomy (Cognitive Domain>

Knowledge, Comprehenslon, Appllcatlon, Analysls, Synthesls,
and Evaluatlon

Alverno Competency Qutcomes

Communlcatlon sklll, Analytlcal sklll, Problem Solvlng sklll,
Maklng Value Judgements, Understandlng Interactlon,
Understandlng World Events, and Arts and Aesthetlc Awareness

Ewell Model

Cognltlve development, Skllls development, Attltudlnal
development, and Behavlor after college

Astin Model

Self Concept, Values, Attltudes, Bellefs, Knowledge, Crltlcal
Thlnklng, Baslc Skllls, Personal Hablts, and Interpersonal
Sklll

STANELLE'S MODEL FQR LIFETIME SUCCESS QF A UNIVERSITY GRADUATE

Posltlve work attltudes
Moral values and bellefs
Broad range of knowledge
Speclflc knowledge In at least one area
Wrltten and oral communlcatlon skllls
Analytlcal skllls

-....
Problem solvlng skllls

-) Understandlng lnterrelatlonshlps/lnteractlon
Crltlcal thlnklng and evaluatlon
Interpersonal skllls

19
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CROSS OF LIFE

IPHYSICAL I

FAMILY l--lo! SPIRITUAL!I--I FINANCIAL I
SOCIAL

[PROFESSIONAL I

KEEP YOUR O"WN CROSS IN BALANCE

20



CHAMPION CREED

I AM NOT JUDGED BY THE

NUMBER OF TIMES I FAIL,

BUT BY THE NUMBER OF

TIMES I SUCCEED. AND

THE NUMBER OF TIMES I

SUCCEED IS IN DIRECT

PROPORTION TO THE

NUMBER OF TIMES I CAN

FAIL AND KEEP TRYING.

21
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LEADERSIDP

Leadership in a civilized society consists of
three stages to reach maturity:

1) The mature leader knows the right and
responsible thing to do

2) And they do it

3) Even when it is not the easy thing to do

The mature leader knows what they have to
do (the right and responsible thing) and they
do it, even when it is not the easy thing to
do!

Are you a leader?
Do you meet all three criteria?

22



LIVE CREATIVELY

Be brave enough to live life
creatively. The creative is the
place where no one else has ever
been. You have to leave the city
ofyour comfort and go into the
wilderness of your intuition.
You can't get there by bus, only
by hard work and risk, and by
not quite knowing what you are
doing. What you'll discover will
be wonderful. What you'11
discover will be yourself.
(Alan AIda)

23
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ON TEACEING

Ore ca~ searc~ r~~erous references on teach~ng and f~nd ~~~_~_:eQ

descr~pt~ons and def~n~t~ons of the word "teacher" My favor~te ~s fou~d _"1

one word, "coach" On a da~ly bas~s, ~n the classroom, the techn~ques o~ a

coach are essent~al to student learn~ng

Although one could argue all effect~ve teach~ng .J..nvolves progress~on _"1

steps, bu~ld~ng on prev~ous knowledge, th~s ~s espec~ally true ~n coacn_"1g

In baseball, for example, we learn a batt~ng stance, then to sw~ng a bat a:

an .mag~nary ball, then a slowly tossed ball, then a faster and faster ba:l,

vary~ng speeds and throw~ng curves Each added sk~ll ~s bu~lt on the

prev~ous foundat~on, allow~ng the player to perform well at each new leveL

The coach cont~nually watches for, and takes advantage of, the "teachab:'e

moment," feed~ng needed ~nformat~on and appropr~ate suggest~ons at each

level, allow~ng for the atta~nment of one sk~ll or behav~or before mov~ng on,

all the wh~le encourag~ng each player as an ~nd~v~dual and foster~ng

conf~dence at each success The classroom ~s much l~ke the pract~ce f~eld of

the athlete, where each ~s coached ~n the techn~ques that they take ~nto the

game As educators, we coach techn~ques that are taken ~nto the game of

l~fe Coach well and each players chance of success ~s greatly ~ncreased,

whatever the game

The coach must also serve as the team leader One key to team leadersh~p ~s

the ab~l~ty to analyze ~nd~v~duals and "match" them to s~tuat~ons ~n wh~ch

they can have the~r best chance for personal success and fulf~llment In

pract~ce, th~s means the ab~l~ty to ut~l~ze a var~ety of teach~ng methods as

appropr~ate to the ~nd~v~dual and the teachable moment The good coach sees

each student as br~ng~ng w~th them certa~n talents, not need~ng to be taught

~n the trad~t~onal sense, but "coached" ~n an encourag~ng env~ronment,

24



bu~ld~ng on the~r respec~~ve talents and allow~ng them ~o g=ow as

~nd~v~duals The coach ut~l~zes analyt~cal ab~l~ty, s~tuat~onal leade=sr_p

and the ~nstruct~onal needs of the moment

Ind~v~duals learn ~n many d~fferent ways, ut~l~z~ng one of Gardner's Mult~ple

Intell~gences s~ngly or ~n comb~nat~ons Learn~ng ~s often both an

~ntellectual and phys~cal exper~ence, we learn by do~ng, by tak~ng advantage

of the moment, by ~nvolv~ng our ent~re be~ng ~n the proJ ect How each

student acts ~n any s~tuat~ons ~s a result of the~r own thoughts, the~r own

needs, the~r own learn~ng over t~me, and what they have evolved ~nto be~ng

along the way Thus, the effect~ve teacher/coach must recogn~ze and ut~l~ze

the appropr~ate techn~que for the s~tuat~on before them, always plac~ng

concepts and ~deas ~n a context the team or ~nd~v~dual player can best

~dent~fy w~th It ~s cr~t~cal to student learn~ng that pract~cal

appl~cat~ons of knowledge are demonstrated, ut~l~z~ng spec~f~c examples of

how classroom concepts can be converted to "real lJ.fe" sJ.tuatJ.ons A good

coach ut~lJ.zes a var~ety of J.llustratJ.ve techn~ques as approprJ.ate for the

moment

In summary, each student ~s an J.nd~vJ.dual made up of theJ.r own un~que

exper~ences They learn and grow at the~r own rate It thus becomes

essent~al to provJ.de educatJ.on J.n developmental sequences, allowJ.ng room for

~ndJ.vJ.dual dJ.fferences, wh~le provJ.dJ.ng a f~rm broad-based foundatJ.on that

fosters understandJ.ng of the J.nter-relatJ.onshJ.ps and multJ.ple applJ.catJ.ons of

concepts and ~deas ThJ.s J.S the challenge as a teacher and as a coach You

can gJ.ve a young adults a ball and "feed" them for a day, but teach them to

play ball and you "feed" them for l~fe Teach them the strategy and J.nner

workJ.ngs of the ballgame and you create wJ.nn~ng players for IJ.fe and, most

J.mportantly, the next generatJ.on of coaches

25
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2- Leadersh1p 1S much l1ke hold1ng a dove

ll-Teach1ng w1th absolute certa1nty 1S f1ne 1f a teacher can be
certa1n the1r w1sdom 1S absolute

3- Teachers too often want to d1rect and control They want to
be out front rather than coach from beh1nd the scenes

Coach1ng 1S a leadersh1p ~mperat1ve1- The best leaders coach

PEDAGOGICAL THOUGHTS FOR
TEACHERS IN AN OPEN SOCIETY

l4-There are only three types of people those who make th1ngs
happen, those who watch th1ngs happen, and those who say,
IIWhat happened~1I What type are you?

lS-Remember the cost of fa1lure versus the rewards of success

4- The sk1lls requ1red to teach 1n an open soc1ety, ~n

turbulence, are d1fferent than the sk1lls that are taught and
used 1n a more closed soc1ety In an open soc1ety you have to
be flex1ble, adapt1ve, have a broader perspect1ve, and value
and use d1vers1ty effect1vely

6- Are your classes a resp1te~ Are you an obJect that 1S
valuable to encounter~ Do students look forward to your
class? Or are your classes merely an exerC1se 1n 1ntellectual
author1ty? Are you known for g1v1ng lIa speech w1thout end"?

12-The measure of a teacher 1S not that they have a d1ff1cult
task, but how they react to that task

13-What a person can do 1S ent1rely d1fferent from what a person
w111 do

5- Teachers must be 1mpersonators, actors, and not Just
lecturers You must g1ve a mult1-layered performance

9- Your def1n1t1on of who you are, what you are, and how you must
do th1ngs 1S your own pr1son You have bU11t the bars You
can choose to set yourself free at any t1me

lO-Courage 1S the f1rst of all human qua11t1es, because 1t 1S the
only qua11ty that guarantees all others (Church111)

7- Are you a model for students 1n how to handle oneself 1n your
cla1m to pos1t1on? Or do you s1mply cla1m pos1t10n?

8- Remember, progress and growth are 1mposs1ble 1f you always do
th1ngs the way you have always done th1ngs

I
I
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THE SIX KEY QUESTIONS ASKED
BY EFFECTIVE TEACHERS

II How do you feel about •••.•••• ? II

"What do you think about •••••••• ?II

IICompare •.••.••. versus ••••..•• ?II

IITell me about

"Tell me more?1I

II Why? II

')n• • • • • • • • •

The most effective teachers use questions
that can never be answered simply lIyes ll or
IIno. 1I These teachers ask questions as
above that require thought and logic on the
part of the individual student, and promote
open discussion and creative thinking on
the part of the entire class.
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COMMANDMENTS FOR TEACmNG

THOU SHALT REMEMBER THAT WE TEACH FOR THE STUDENTS

THOU SHALT DEMONSTRATE THE RELEVANCY OF LEARNING

THOU SHALT REMEMBER TO ANSWER THE "WHY" QUESTION

THOU SHALT SET THE GOAL HIGH

THOU SHALT REMEMBER THAT DIAMONDS COME FROM COAL

THOU SHALT REMEMBER THAT LITTLE THINGS MAKE A BIG
DIFFERENCE

THOU SHALT REMEMBER TO ERASE ALL QUESTION MARKS

THOU SHALT REMEMBER THAT THE VERY BEST TEACHERS ARE
ALWAYS LEARNING

THOU SHALT REMEMBER THE POWER OF COMMUmCATION

THOU SHALT REMEMBER THE POWER OF THE POSITIVE
ATTITUDE

THOU SHALT REMEMBER THAT THE TEACHER WINS ONLY
WEEN THE STUDENTS WIN
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EVERY MORNING IN AF]~ICA

A GAZELLE WAI(ES UP.
IT I(NOWS IT MUST RUN FASTER THAN

THE FASTEST LION OR IT WILL BE I(ILLED.

EVERY MORNING IN AFRICA
n

A LION WAI(ES UP.
N IT !(NOWS IT MUST OUTRUN THE SLOWEST
\.0

GAZELLE OR IT WILL STARVE TO DEATH.

IT DOESN'T MATTER WHETHER YOU
ARE A LION OR A GAZELLE:
WHEN THE SUN COMES UP,

1{CO)llJ (1 1JJ) I83lE1f1flEIR\ JBj ill IR\1UN N IT MCG 0

~
~
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THE WISEMAN AND THE MAGICIAN

You ask will you succeed? Will you win? Let me tell
you a story about a mighty King's adviser, a wise old
man whose position and stature was envied by the court

• •magICIan.

Ond day the sorcerer set a trap for the wise old man.
He displayed a little white bird to the King and all the
lords and ladies of the court. Then he put the bird in
his hands and behind his back.

He turned to the wise old man with triumph in his voice
and said, "If you are so wise, is the bird dead or alive?"

The wise man knew if he said alive, the magician would
crush the bird in his hands. If he said dead, the
magician would let the bird flyaway.

The wise man simply replied, "As with any other man,
the decision lies in your own hands."

30

,,1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Saturday, January 11, 1997

MoJiule III

COMMONS
SIMULATION
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PARTICIPANTS STOP AFfER READING 1&2

3) COPIES OF OVERHEADS

LIST OF MATERIALS
1) PLAYER S MANUAL
2) PROFIT/LOSS TALLY SHEET
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Ex."ub~: 2

TRIAL C'"'CICE SCORE ADJ TOT:l":' FOR TRIAL CUMt:::ATliJE
SCOR:"

ONLY BLrC:, RE: OF ~ELLO\' CPOICES IN F:RST 7 ROUNDS~ lOO"Cz

1

2

3

4

5

6

7

;'.LL C'"'C:C:::S ::.

8

9

10

11

12

13

14

16

17

18

19

20

... - -----_ --=-=-

Note Curn~_at~ve score can go nega~~ve up to -50 pazoozas Plants w~:r

curnulat~ve balances less than -50 w~ll be closed down pend~ng a rev~ew

of tne~r f~nanc~al v~ab~l~ty

* Once the yel:ow opt~on ~s used, ~t cannot be selec~ea aga_n ~2

po~~ts sno~~a can be added to all :ollow~ng tra~ls ~~der \aaJus~~ents I

34
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PL-\\ERS \l-\.'\LAL
CO\l\tO...... S SI\1L1.-\TIO'\

RULES

( I) VOL M<\Y T~K FREEL i TO THE OTHER MPu'\AGERS I1\" YOeR

PLA.'\T BUT DO M2.I TALK TO M-\..'\ o\GERS FRO\1 OTHER PLAATS

ll\1.ESS 01\ E'\ EXPLICIT PER.'-fISSION" I

(2) 5T 0\Y 0'\ THE S-\.\1E TR1<\L AS EVERYONE ELSE'

(3) FILL 1'\ ALL THE I\;FORJ\1ATIO}. ON YOUR TALLi SHEET

OBJECTI\"E

\ ou (and \our team members) compnse the top management team ofa slzable

manufactunng faclht\ 10 Klvuhru-- a country v. tuch IS e\.pected to e\.penence rapid

Industnahzatlon because ot Its lov.-v.age structure and loose regulations You and your

team are some\\hat troubled because \ou kno\.\ that the financlal performance of\our

plant has been discussed at headquarters and the\- have qUite bluntly 1Oformed you that

the\ e\.pect hIgher returns on their In\- ested capital You are uncertam about whether the

plant \\1111 be closed ,f"our plant's profitabilIty doesn't Improve, but vou are qUite sure that

jour 0\\11 compensatIon and career track m the compan} are related to the finanCial

performance of the plant Currenth your team has 100 pazoozas-the currency of

KIvubm--m uncomrruned funds

Your plant along \\11th a number of other plants, IS located on a large mland

fresh\\later lake, Lacul Gunol upon wh.1ch there are two Cltles (porto Deano and Mjl ya

Ian) Wlth a combmed population of about 200,000 people Importantly, all the plants (and

the Cltles) desue a contmuous, unpolluted source ofv.ater for their manufaetunng

processes (and qUalIty ofbfe as all ofyou bve nearby the lake) Currently, wlule water

quahtY has detenorated notIceably m the last few years, the water IS stl11 acceptable The

lake has a restncted outlet and does replemsh Itself, but WlthIn lumts
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Lnfonunateh \1, rule each plant needs a good source of water, each releases a

number of to'\lC pollutants mto the lake Currenth-, neIther the natIonal nor local

governments regulate eIther the amount of water taken from the lake or the amount of

\\-aste released mto It Consequently, the condmon of the lake IS deternuned mamlv by the

plants themsel\ es

PROBLE~l

In sum the problem facmg you as a plant management team 15, "How do \\e

profitabh operate our plant \\hen our process IS dependent on the lake as a publIc

resource'

PROCEDLRE

't au \\111 be confronted \\ Ith a senes of deCISIon opportumtles (tnals) m ""ruch }oU

must choose a course at actIon regardmg your use of the lake water Your management

team ma\ choose among the optIons pnor to each tnal (among three optIons Inmal!y)

(I) B..E.D.--\ ou contInue to use the lake \\ater as you've always used It--releasmg

the to'\IC byproducts mto the lake

(2) BLACk--recogruzmg the detenoratIon of \\later qUalIty, you lInnt pollution

Into the lak.e (e g b\ stonng It treating It, cuttmg back. on productIon, or

subcontractmg Its remo\al) Should the opponuruty present Itselfto dISCUSS tlus

problem ""lth other plant managers, choosmg black Imphes complIance \\lth anI,

agreements or understandIngs to reduce levels oflake pollutIon

(3) YELLQ\\ --you take urulateral, techmcal measures to make your process less

dependent on lake water and, as a result, less dependent on the actIOns of the other

plants

(4) BLUE (~vadable only after round 7}-you expend finanCIal resources to enable

a thIrd pam or agency to InstItute fines for polluters mthe next tnal (1 e , those

chOOSIng red)
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(5) ORA,,\.G.E (-\\aI1able only after round 7)~-you use finanCial resources to enable

an assoc1atlon to re\\ard the most cooperatIve team m the next tnal (I e, the team

'W hlCh has chosen black most often)

'.ote that 001] black red and) ella» chmces are avatlable duong the first 7 tnals

Each chOIce has financIal outcomes

RED and BL A.CK Fmanclal outcomes associated Wlth black and red chOlces depend on

hov. mam plants used those approaches For example, Ifall plants on the lake

lumt their pollutIon (1 e, b} choosmg black), every plant WlIl benefit b" ha",ng

cleaner 'Water Hov. e\ er If a smgle plant reduces pollutlon whtle all other contInue

to pollute (I e b\ ehoosmg red), that smgle plant would meur the costs of

reducmg pollution \\lth lIttle benefit Com,ersel\, tfall plants but one reduce thetr

poHutlon b\ choosmg black., the one rogue plant v.luch contInues to pollute b\

choosmg red \\lil accrue benefits from bemg a "free oder

In addmon to bemg dependent on the pattern of ch01ces, pa"offs are also

dependent on the qualm of the m'er Of course, as the \"ater quah!) detenorates

all plants productIon processes ",'ul suffer Conversely, as water qualIty IInprO\es

all benefit

Red chOlces \\111 cause degradatlon ofv.ater quahty The facIhtator \\111

announce ho\'. mam peg movements dO\\'Il\\ard WlIl attend each red chOIce

(usually one or two, dependmg on the SIZe and compOSItIon of the group) Black

chOices, on the other hand, neIther degrade nor Improve water qualtt) Water

qualIty IS onh Improved by natural processes, the lake water IS flushed out by the

annual, and often heavy, Spnng rams

The status of the lake WIll be shown by the locatIon ofa marker on a board,

stnp or blackboard The marker will move up or down as the status of the lake

changes Every five tnals, the peg will be moved up as a consequence ofthe

natural restoration of the lake
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These t\\O Influences (I e, the number of plants pollutIng and ,"ater

qualn,,) are Incorporated mto different pa\'off matnces) The faCIlItator WIll

dlspla\ the correct payoff matnx correspondmg the condItlon of the lake pnor to

each decIsion penod (the sunulatlon begms WIth the payoffmatnx "0" (whIch

represents 'Water that IS Just "adequate" for ;our production processes The payoff

matn\. \\lll be changed as ,"ater quahtv eIther unproves or detenorates) For

example assume that water qualIty has detenorated somewhat over a number of

tnals so that v.ater qualm. IS ".~" In thts event the "·2" matnx would be

diSpla\ ed for the ne\.1 deCISIon and would then be used to calculate the payoffs for

those plants selectmg either the red (pollute) or black (cooperate) optIons

YEllO\\ The \ ello\\ alternatIve (reduced dependence) costs a fixed amount of20

pazoozas mthe tnallt IS chosen HO\.\e\er tlus choIce adds 2 pazoozas onto

'W hate\ er "ou earn or lose for the rematnder of the sImulatIon Tlus return takes

effect three tnals after the Investment The reasomng 15 that R&D used to develop

a process \\ hIch IS less dependent on lake '\\ ater will cost the company Imtlally In

the developmental phase but have a future payoffafter an ImplementatIon phase

YeJlov. rna' DOl} be chQsen once, hQ'Wever after three ImplementatIon tnals the:!

pazooza pa\offfrom choosmg Yello\\. conunues throughout the game (\\1uJe

there IS SQme mconsistenC\ 10 plaYing red after ChOOSlOg yellow, for sImpllcItv--at

least dunng the first fe," attempts at conductmg tlus sunulatIOn--thts bonus IS best

granted regardless of the optIon selected)

BLUE 8- QRA..'\tGE The blue alternatIve (fines) and orange (reward) alternative each cost

3 pazoozas (1 e , the resources expended by your plant to uutlate a thIrd partY

agenc\, or asSOCIatIOn whIch enforces the fines and to gJves rewards) In each tnal

It IS chosen The effect Qfthe blue chOice (1 e , the fine) IS that It takes away all

pazoozas that red choosmg firms ~ould have had If the fine had nQt been unposed

and Imposes a 5 pazooza fine However, JUst as 10 the real world nQt all polluters

38



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

are caught In thIs case polluters are caught about 25°/0 of the time (actualh, a \ en

hIgh rate of enforcement effectl\eness) Consequently, enforcement \\111 be

determmed b\ double com toss bv the facIlitator, vmh two consecutIve heads

required to catch the polluting factory Those who are caught wdl have theIr

IdentIt\ made pubhc b\ the faclhtator (those not detected keep their anonymm)

To keep thmgs simple In the event that t'Wo or more teams choose blue, we

mamtaIn the 25° 0 catch rate argumg that the extra resources are used up In

'admmlstratl\ e 0\ erhead I

The orange chOIce re\\ ards the cleanest plant by addmg 5 pazoozas onto

the pazoozas alread\ earned b\ the plant that has chosen black the most often at

that pomt In the simulation In additIon the\ will reCel\e the "Green ~ward I '\-luch

the\ can proudh diSpla\ untIl the next time It IS a\\ arded The facIlitator Will

announce the \\lnner of the a\\ard Ties bet\\-een mo or more teams Will be

resoh ed b\ a com toss !ottef\ or by placmg the resources In a pool for future use

(m the e\ ent there are no · stand outs" as determmed by the facIhtator)

The effect of these chOIces IS summanzed below

"Commons" (;clme

CO&ts & Eclrnm~s ~lhedule

Color ~clrmngslCo.,ts C()n'ie(IUenle~ I cl&tmg
for fCclOl for Other Plclnts Effects

See Payoll - -
Red

M.llnx

\~<. P.lyoll -BI.I<'1..
M.llnx

- +2 to I<..un
Y<.Ilow

201'1 ,t.lrtm" lind!,
"flu mve'llllenl

Blu<. 11'1
R<.d" 1'1 un, ~ p"

IIn<. & I"" "I p"yull *

Or.lllb<'
31'1 MII,I I x<.lI1pllf)' 1'11111

+2

* II <..IUbhl td<.l<.rnllll<-d hy d"uhl<. <-1II1l to,,)
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SPECI -\L TRl-\LS

At round 5 an appeal to conscIence IS recommended Such an appeal w111 conSIst of

the government ofKJvuhru staung that thev have become aware ofa pollutton problem on

Lacul Gunol and askIng all plants on the lake to~ reduce their pollutIOn levels It IS

Important to pomt out that such an appeallmphes no consequences or enforcement

whatsoever

Before round 8 a conference will be penmtted among the plant representatIves

[NOTE The form of these conferences may varv based on the preferences of the

facdltator It IS also pOSSible to double the payoffs If deSIred to place additional pressure

on the groups to de'v1se a solutIon The faCIlItator WIll announce If an" optIons are m

effect] Other conferencmg tnals are mdlcated on the mstructor s log sheet

p...nIC~Tf\G YOl"'R CHOICE

'l: our management team \\111 mdlcate your chOIce when the faclhtator or assistant

comes by your plant (a color dllP IS stapled In 'Your s1Illulatlon folder-you may choose to

pomt to the cOlor of \ our choice) The SimulatIon WIll contmue untd It IS tenmnated b\

the facllltator

RECORD KEEPP\G

Each plant's management team WIll be gIven a profit,1oss statement for recordmg

the pavoff obtaIned for each tnaI and for keepmg track of theIr cumulatIve gaIn (or loss)

A cop\' of thIs profitJ1oss sheet IS prOVIded m Exlubit 2 At the begmnmg ofthe

SImulatIon, the cumulative score IS set at 100 whIch reflects the amount of pazoozas you

have aVaIlable
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PLEASE!
DO NOT TURN

THIS PAGE UNTIL
AFTER

COMPLETING THE
SIMULATION
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THE TRAGEDY OF THE COMMONS
(Hardm. 1968)

Each man IS locked 11110 a system thal compels hun to Increase !us head without hnut-
In a world that IS lzmzted RullZ IS the destInatIon toward wJuch all men rush each
pursumg Ius own best Interest In a socIety that believes In freedom ofthe commons

Freedom In a commons brings rum to all

Hardm G 1968 Tragedy of the Commons
~ 162.1263~

• V/HAT IS A COMMONS?
-EXAMPLES?
- WHAT IS COMMONS IN SIMULAnON?
- EXAMPLES RELATED TO ENERGY?

• WHAT HAPPENED TO THE COMMONS?

• WHY DID TInS HAPPEN?

• UNDER WHAT CONDmONS?
- PROSPEcr OF INDIVIDUAL GAIN FROM EXPLOITING

COMMONS EXCEEDS COSTS WHY?
- INDEPENDENT CALCULUS WITH INTERDEPENDENT USAGE
- ROLE OF DEVELOPMENT »> see OVH
- ABSENCE OF "MUTALLY COERCIVE' MECHANISMS

AGAINST

• ARE TECHNICAL SOLunONS lHE ANSWER TO COMMONS
PROBLEMS?

• WHAT OTHER TYPES OF SOLUTIONS ARE POSSIBLE?

CONDmON PERCEIVED PERCEIVED SHARED
OF COMMONS INDlV J:!'Il)lV SOCIAL

BENEFITS COSTS COSTS

4

3

2

1

0

1

.%

·3

-4

·5

-6

7
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InterorgamzatIonal Postures in Commons
Simulation

INTERPARTY
SOLUTIONS

INDEPENDENT
SOLUTIONS

nnRDPARTY
SOLUTIONS

"RED" "BLACK
COMPETITION COLLABORAno~

WIN/LOSE WINiWIN

"YELLOW"
TEOINOLOGICAL

"BLUE" "ORANGE"
PUNISHMENT REWARDS

NEGATIVE
"STICKS"

POSITIVE
"CARROTS"

Merits of Various Approaches to Commons
Problem

INlERPARTY
SOLUTIONS

INDEPENDENT
SOLUTIONS

TInRDPARTY
SOLUTIONS

COMPEWlON COIJ<ADQBATJON
• DESTRUCTIVE TO • LOWER COST

COMMONS ·FI..:EXmLE
• IN LONG RUN • MEETS

EVERYONE LOSES STAKEHOLDERS NEED

TECHNOLOGICAL
• MAY NOT BE AVAn-
• MAY NOT BE LOWEST COST

PUNISHMENT REWARDS
• STATED IN NEGATIVE •HARD TO DEVISE
• INFLEXIBLE • REThI'FORCEMENT
•ENFORCEMENT COSTS POTENTIAL WEAK
• OFTEN n.LlNFORMED

NEGATIVE
"STICKS"

44

POSITIVE
"CARROTS"



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

A MODEL PREDICI1NG COllABORATION
FOR MAINTAINING TIlE ·COMMONS"

r-----?-,l-- ' I

_____? I-.I ~'---CO-ll.ABO-"WlN--~-TI-O-N--"
,-----?-17 o=wnON

L.....---?_I

REVIEW OF STRATEGIES FOR SAVL'lG THE COMMOl'S

• PRIVATISAnON - Make It not a commons

• SUBSIDIZAnON - Pubhc pays to DUttgate SOCIal costs

• LEGAL RESTRIcrIONS - Lmut accessluse of conunons)
STATUTORY LAW
ADMINISTRATIVE LAW

• MARKET INTERVENTIONS - Incorporate socIal costs mto
econOIIl1C calculus

• BEHAVIORAL CHANGE - Educate people re SOCIal costs.
mterdependence, & moral and etlucal obhganons

• INSTITUTION BunDlNG - Insntunonal arrangements to promote
c01laboranon (e g. mdustry assOClattons. changes m corporate
governance. stakeholder management; voluntary consensus
standards)
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Sunday, January 12, 1997

Module I
Historical evolution ofDS energy legislation

Provisions of the Energy Policy Act (1992)

Historical evolution ofDS environmental law

Provisions of the Clean Water Act (1972, 1977, 1987)

The provisions ofthe Resource Conservation and
Recovery Act (1976, 1984)

Provisions of the Comprehensive Environmental
Response, Compensation, and Liability Act (1980, 1986)

The provisions of the Clean Air Act (1990)

Material safety data sheet

Impact of environmental laws on industry
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HIstOrical Evolution of U S Energy Legislation

1873 Coal Lands Act
Tills act outhnes the terms by whIch the government wIll
buy lands contaInIng coal from prIvate owners

1910 The Bureau of Mmes Act
ThIS act establIshes wIthin the Department of Intenor a
bureau of mining, metallurgy and mmeral technology The
bureau IS responsIble for mvestIgatmg the preparation,
treatment and utlhzatIon of mmmg materIals and mcreasmg
the safety, effIcIency and economIC Impacts of tlus mdustry

1920 Federal Water Power Act (Federal Power Act)
ThIS act created the Federal Power CommISSIon and grants It
the authonty to mvestIgate the utIhzatIon of water resources
and Issue lIcenses for the constructIOn of dams, condUIts and
reserVOIrs

1935 Federal Power CommISSIon
ThIS act Imposes regulations on utIhty comparues to Improve
theIr management structure and to mOnItor theIr economIC
SItuatIon

1938 Natural Gas Act
ThIS act allows the government to set prIcmg rates for the
natural gas mdustry and to reVIew the natural gas comparues
to Improve theIr busmess operations

1946 AtomIC Energy Act
ThIS act prOVIdes for the use of atomIC energy for peaceful
and mIlItary purposes and to oversee the facilItles mvolved
m the processing and uhhzatlon of atomIC energy

1975 Energy Pohcy and ConservatIon Act
ThIS act creates a StrategIC Petroleum Reserve that reduces
the effect of severe energy supply interruptions It promotes
increasing the energy effiCIency of motor vemcles and major
applIances and conserVIng water through Improvmg
plumbIng products and apphances The measure also
outlInes the need to conserve natural gas supply by
dependmg more heaVIly on coal resources
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1976 Energy Conservation Standards for New BUIldings Act
Tlus act IdentifIes the wasteful consumptIon of energy used
for heatIng, cooling, ventIlatIon and provIding hot domestic
water m newly constructed bUIldmgs that lack adequate
energy conservatIon features The measure explainS federal
standards that can reduce unnecessary energy consumptIon
and holds reSIdentIal and commercIal bUIldmgs responSIble
for Implementmg these recommendatIons

1987 NatIonal Apphance Energy Conservation Act
Tlus act apphes the pohcles and standards of the Energy and
ConservatIon Act to reSldentlal apphances

1988 Federal Energy Management Improvement Act
ThIs act mitIates a survey of government bUIldIngs and
provIdes for the Improved maIntenance and operatIOn of
these facIlItIes to reduce assoeated energy consumption

1989 NatIOnal Energy Pohcy Act (NatIOnal Energy Conservation
PolIcy Act)
Tlus act Implements a program that mcludes SIte VISItS and
techrucal bnefmgs to Inform the government about the
ImplementatIOn of conservatIOn measures

1989 Renewable Energy and Energy EffICIency and Technology
CompetitIveness Act
ThIS act mtroduces a natIOnal program to ensure the stabIhty
of a future energy supply The program mcludes makmg
technology cost competItive, allowmg for long-term federal
research programs, motIvatmg pnvate sectors to use new
technology and begInmng research and development
programs m the pnvate sector

1991 NatIOnal Energy Pohcy Act (National Energy ConservatIon
Pohey Act)
ThIS act promotes the use of energy effICIent lIghtmg and
more effICIent means of heatmg, coohng and solar space
conditIornng ThIS measure also prOVIdes for the use of
demonstrations, new employees and managers to
successfully Implement these reqUIrements

1992 NatIOnal Energy Conservation Pohey Act
ThIS act expands upon the NatIOnal Energy Conservation
Pohey Act of 1991 by offermg detaIled suggeshons and pollees
for certam faCIlItIes and mdustnes

I
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PrOVISIons of the Energy PolIcy Act (1992)

• BuIldmg Energy EffIcIency Standards (new federal, commercIal and
reSIdentIal bUIldmgs)

- BUIldmg shell msulatIOn requIrements
- Heatmg and coolIng system operatmg effICIenCIes
- HIgh R-factor wmdows
- Hlgh-effIaencyapphances

• LIghtmg
- RaIses the mmimum allowable effICIency (particular sources)
- Fosters tralIung, education and research (Energy EffIcIent

Lightmg and BuIldmg Centers)
- Reduces the taxabIlIty of utilIty rebates
- Labelmg (Lamp effICIency)

• Mortgages for Energy EffICIency Improvements
- The Department of HOUSIng and Urban Development can

make 100% home loans for fInanCIng the Installation of
energy effICIency Improvements (IncludIng InsulatIOn,
wmdows and doors, heatIng and coolIng systems)

• ApplIances and Motors (EffICIency standards and labelmg rules)
- Electnc motors
- ElectrIC water heaters
- Electnc aIr condItioners and heat pumps
- Furnaces and bOllers

• State Programs
- Energy conservation program

• Federal Energy Management Program

• General ServIces AdmInIstratIOn
- Energy management m leased space

• Performance Contractmg for Energy EffICIency Improvements
- PrOVIdes the legal framework to faCIlItate federal agenCIes m

the securIng of prIvate sector fInanCIng VIa "energy savmgs
performance contracts", costs for Improvements obtamed
from energy savIngs

• Alternate Fuels
- Natural gas-powered velucles
- ElectrICIty-powered velucles
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• Electncity PolIcy (UtilIties)
- Promotion of energy effICIency
- Integrated resource planmng

- I'Iew geI'leratlI'lg capaCIty
- power purchases
- energy conservation and effICIency
- cogeneration and dIstrIct heatmg and coohng apphcatlOns
- renewable energy resources

- L.tfe cycle coshng
- Demand SIde management

• International Issues
- Markets
- Renewable energy

Global warmmg

• Taxes and Revenue PrOVIsIons
- Energy conservation and production mcentIves
- UtIhty subSIdIes
- Clean fuel vemcle deduction
- Solar and geothermal property mvestment credIt
- Local furrusmng of electrIC energy or gas
- ElectrICIty produced from wmd and closed-loop BIOmass
- Alcohol fuels
- Employer-provIded transportation benefIts
- DepletIon/mtanglble dnlhng costs
- Other mcentIves

• Industry and EconomIc Growth
- PromotIOn and commerclahzatIon of attractIve new emergmg

energy technologIes VIa
- Research and development
- ApphcatIOn and demonstration programs
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HIstorical EvolutIon of U S EnvIronmental Law

1910 InsectICIde Act (IneffectIve products)

1947 Federal InsecticIde, FungICide, and RodentICide Act
(RegIstratIOn and labelIng) amended 1972 Federal
EnVironmental PestIcIdes Control Act (Health and
envIronment), 1975, 1978, 1980, 1988

1967 AIr QualIty Act (AIr emIssIOns) amended 1970, 1977, 1990
(Clean AIr Act)

1969 National EnVIronmental PolIcy Act (Need for natIonal polIcy)

1970 EstablIshment of the EnvIronmental ProtectIOn Agency

1970 Occupational Safety and Health Act (Occupational exposure to
hazardous envIronments)

1972 Federal Water Pollution Control Act (Wastewater) amended
1977, 1987

1974 Safe DrInkIng Water Act (DrInkIng water)

1976 Resource Conservation and Recovery Act (Hazardous waste
management) amended 1984, 1992 Federal FaCIlIty
ComplIance Act (ReqUIrements for government)

1976 TOXIC Substances Control Act (TOXIC chemIcals) amended three
times (Asbestos, Radon, Lead-based pamt)

1978 Uranium MIll TaIlIngs RadIation Control Act (RemedIal
actIon to control taIlIngs)

1980 ComprehensIve Envlronmental Response, CompensatIOn and
LIabIlIty Act (Superfund - Inactive hazardous waste sltes)
amended 1986 Emergency Plannmg and Commumty RIght
To-Know Act (Emergency preparedness, Hazardous chemIcal
Information dlssemlnahon)

1982 Nuclear Waste Pohcy Act (Development of dIsposal
repOSItOrIes)

1990 011 PollutIOn Act (all spIlls)

1990 Federal Pollution Prevention Act (Strategy to promote source
reductIOn)
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PrOVISIons of the Clean Water Act
(1972, 1977, 1987)

• Prohibibon of dIscharges, except as In complIance wIth the Act

• PermIt program authorIzing and regulatmg certain dIscharges

NatIonal Pollutant DIscharge ElImmatIon System (NPDES)
PermIt Program

- PermIts Issued by EPA or authorIzed states
- ReqUIred for dIscharge of a pollutant from a pomt

source (e g mdustrIal process water, non-contact
coohng water, storm water runoff) to waters of the US

Self-momtormg

• System for determirung the hmItanons to be Imposed on
regulated dIscharges

ReqUIrement to meet treatment levels based on
the capabilInes of treatment technologies that are
technologIcally and econOmIcally achIevable m
the dIscharger's parncular Industry

More strmgent reqUIrements may apply when
necessary to achIeve water qualIty goals for a
partlcular body of water

• Murucipal Wastewater Treatment Programs

• The Dredge and FIll Perffilt Program

• System for preventIng, reportmg, and respondmg to spIlls

• Process for cooperatIve federal! state ImplementatIOn

• Strong enforcement mechamsms
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The ProvIsIons of the Resource ConservatIon
and Recovery Act (1976, 1984)

• DefinItions

SolId waste potentially any waste regardless of Its physIcal form

Hazardous waste a sohd waste or combmatlOn of sohd wastes, whlch
because of ItS quantity, concentration, or physIcal, chemIcal or Infectious
characterIstics may cause or sIgmficantly contnbute to an Increase In
mortahty or mcapacitatmg Illness or pose a potential hazard to human
health or the enVIronment when Improperly managed

• EPA pubhshes regulations Identlfymg hazardous wastes by

LIstS of specIfIc chemIcals specIfIC sources (e g petroleum refImng wastes),
commercIal chemIcal products (e g acetone), nonspecIfIc sources

CharacterIstIc hazardous wastes IgmtabIhty, corroslvIty, reactiVIty and
tOXICIty

- Certam deSIgnated solId wastes (e g utlhty waste from coal combustion,
household waste) are exempt from classlfIcatlon
as hazardous wastes

- MIxtures of sohd and hazardous wastes are consIdered hazardous

- A waste that IS derIved from the treatment, storage or dIsposal of a
hazardous IS conSIdered hazardous

- Comparues can fde a "delIstmg petition"

• "Cradle-to-grave" controls for hazardous wastes on generators,
transporters, owners and operators of treatment, storage and dIsposal
faClI1hes generators and transporters have labehng, handhng and mamfest
requirements

• Treatment, storage and dIsposal facIlItIes must comply WIth mInimUm
technology reqUIrements, groundwater morutorIng and a prohIbItion on
the land dIsposal of hazardous wastes
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PrOVISIons of the ComprehensIve EnvIronmental Response,
CompensatIon, and LiabIlIty Act

(1980, 1986)

("Superfund")

• Apphcable- to ~~tL.iat~ons ~nvolv.lng the past dIsposal of hazardous
substances

• ProvIdes EPA with the authorIty to clean-up mactlve hazardous waste
sItes and to dlstnbute the clean-up costs among the parties who
generated and handled hazardous substances at these sites

• DetaIls the procedures and standards which must be followed to
achieve SIte remedIatIOn

• Hazardous Substance "Superfund"

Funds from
SpecIal taxes on petroleum and chemical mdustnes
General envIronmental taxes on mdustries
General tax revenue

Funds expended to pay
EPA's cleanup and enforcement costs
PrIvate party claImS for clean-up costs not recovered
from facIlIty owner or operator

Costs of clean-up to be paid by "responsible party(s)"

• Superfund Amendments and ReauthorIzation Act (SARA, 1986)

TItle III Emergency Planrung and Commuruty RIght-to-Know Act

Emergency planmng
Emergency release notifIcatIon
Commumty rIght-to-know reportmg faCIlIty owner or
operator must prepare or have avaIlable matenal safety
data sheets (MSDS) for hazardous chemIcals
TOXIC release mventory annual reportmg on emISSIOns of
tOXIC materIals to aIr, water and land (SARA Form R)
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TItle I

TItle II

TItle III

TItle IV

TItle V

TItle VI

TItle VII

The ProvIsIons of the Clean AIr Act (1990)

Strengthens measures for attalrung aIr qualIty

• NatIOnal AmbIent AIr QualIty Standards to lImIt aIr
pollutants 502, N02, CO, 03, lead and particulate
matter

Expands prOVIsIOns relatmg to mobIle sources

Restructures the regulation of hazardous aIr pollutants

ReqUIres substantIal reductions m power plant emISSIOns
for control of aCId ram

• Enussion allowance and tradmg program for 502

Estabhshes operatIng permIts for all major new and eXIStIng
sources of aIr pollution (Adnurustered by the States)

• "major sources" defmed as those emItting as lIttle as 10
tons/yr

EstablIshes prOVIsIOns for stratospherIc ozone protection

• ReqUIres complete phase-out of chlorofluorocarbons
(CFC's) and halons

Expands enforcement powers and penaltIes

• Penalties of up to $25,OOO/day for VIOlations
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"lATERIAL SA.F'ETY DATA SHEET
SOLVENT KI..EENE. INC
131Y.a LYNNFIaD snu:EI'

PEABODY, MAOI960

D·GREEZE 500 RECYClABLE

SEcrION 1· PRODUCT IDENTIFICATION'" EMERGENCY INFORMATION

PRODUCT NAME.
DESCRIPTION

EMERGENCY TEL

INGREDIENT
DOT

OSHA.

D-GREEZE ISOO
INDUSTRIAL DEGREASING SOLVENT
CLEAR COLOR
LOW VISCOSm UQUID, MILD ODOR
(D) 531·2279
(508) 531·1686

SECTION 0 ·IIAZARDOUS COMPONENTS

HYDROCARBON COMPOUND
NON·FLAMMABLE, COMBUSTIBLE UQUID
NO SARA LISTED CHEMICALS PRESENT
'NON-CARCINOGENIC. VERY LOW ORDER Of TOXICITY
COMBUSTIBLE UQUID, NON FLAMMABLE
DEfINED BY 29CfR, 1910 1200 SECllON (i)
TRADE SECREI' fORMULATION

FOR ADDmONAL INFORMATION SEE SEC110N V

SECTION m-PHYSICAL DATA

BOn.ING POINT
FLASH POINT
SOLUBILITY IN WATER.
SPECIFIC ORAVl1Y
PH

351°F· 392°F
142e f
NONE
076
6.5-7

RELAnvEEVAPORATION 008
STAT'£. LOW VISCOSITY UQum
VAPOR DENSm S 4
PERCENTVOLAm..E. 1~

VAPOR PRESSURE. 0 7

SECTION IV • FIRE AND EXPLOSION INFORMATION

UNUSUAL HAZARDS
HAZARDOUS
DECOMPOSmON
FLAMMABLE UMIT
EXTINGUISHING MEDIA

NIK

ON COMBUsnON, CARBON MONOXIDE, CARBON DIOXIDE
LOWER 1O~ UPPER 6%
REGULAR FOAM. OR CARBON DIOXIDE OR DRY CHEMICAL

CAUTION CAN BE IGNITED BY FLAME, SPARKS, PILOT UGHT AND 0TIfER IGNITION
SOURCES NEVER USE WELDING OR CUTIlNG TORCH ON DRUMS WI1H
PRODUCT OR LEFT-oVERS RESIDUE CAN BE IGNITED, FINE ATOMIZATION
INCREASES COMBUSTIBILITY KEEP AWAY fROM IGNITION SOURCES

NFPA CODE. HEAL1li 0, FLAMMABIUTY 2. REAcnvITY 0

SECTION V -HEALTH HAZARD DATA

EFFECTS OF ACUTE OVEREXPOSURE

..

EYES EXPOSURE TO UQUID MAY CAUSE EYE IRRITAnON, SYMPTOMS
MAY INCLUDE BURNtN<i, TE'AlUNG, REDNESS AND SWElLING
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Impact of EnvIronmental Laws on Industry

1 ActIons Industry Must Take

• Identlfy waste streams whIch are subject to regulatIon

• Mamtam records of regulated substances
Stored on-SIte
Slupped off-site
Releases to the environment

• Handle on-site waste as speCIfIed by law
Allowable mixIng
LabelIng
Storage tIme llmlts
Use of approved sluppers

• Penodically report
Off-SIte slupments of wastes
Other mtended releases to the enVIronment
ACCIdental releases

• Establlsh programs for source waste reductIon (pollutIOn
preventIOn)

2 PenaltIes for VIOlatIOns

• Fmes

• Plant shutdown

• Cnmmal prosecutIon of responsIble mdividuais (pOSSible
Impnsonment If conVicted)
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Stulday, January 12, 1997

Module II

Role of case studies in environmental management
curricula

Ocean spray cranberries, inc.
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depths and studied to determine such things as directIOn In which
groundwater flows and the types and dlllounts of contanllnants present

National PrlorllJes List (NPL) A hst of the top Priority hazardous
waste sites III the country thdt are ehglhle for IIlvestlgallon and cleanup
under the Superfund program

Parts per Billion (ppb) Units commonly used to express low concen
trallons of contammants for example, one ounce of trichloroethylene
(TCf<) III one billion ounces of water IS one pph

Perchloroethylene (PCE) A nonflammable solvent used commonly
m dry c1ealllng and to remove grease from equipment It IS a suspected
carcmogen

Potentially Responsible Party (PRP) Any mdlvldual(s) or compa
ny(les) (such as owners, operators, transporters, or generators) potential
Iy responsible for, or contrlbutlllg to, the contamlllation problems at a
Superfund site Whenever possible, EPA requires PRPs, through admlllls
tratlve and legal actions. to dean Up hazardous waste sites they have con
tammated

Remedial Investigation and Feasibility Study (RI/FS) A two part
study of a hazardous waste site that must be completed before the site
remedy IS Implemented The first part. or Remedial InvestIgatIon, exam
mes the nature and extent of site contammatlon The second part. or
I'easlblhty Study, Identifies and evaluates alternatives for addresslllg site
contamlllatlon

Risk Assessment An evaluation performed as part of the remedldl
mvestlgatlon to assess condItIons at a Superfund site and determme the
fISk posed to public health and/or the envIronment

Superfund The common name used for the ComprehensIve
EnVIronmental Response. CompensatIOn, and Llablhty Act. as amended
by the Superfund Amendments and Reauthorization Act (SARA). also
referred to as the Trust Fund

Trichloroethylene (TCE) A nonflammable hqUld used commonly as
a solvent m dry c1eanmg and to remove grease from metal It IS a suspect
ed carcmogen

Source United Slates EnVironmental Protecllon Agency EPA and DWP Beglll
InvesllgatIng Groundwater III the San Fernando Valley Faci Sheel # 1 March
1988 p 8

2-4

OCEAN SPRAY CRANBERRIES) INC

11"s case was Wflllell by Her' WI",e mill I lilli/ills W "e,ers
Il"der II/e ed"orwl gllldm,ce of j.Il"es l: Pos, Professor of
Mmwgemell' PolICY Hos,oll UlIIversr,y SdlOol of Mmlllgel/lell'

"ActIOns have consequences, and crlmlllal acllons have crtnllnal cOllse
quences," saId U S Dlstnct Attorney Frank McNamara, referflllg to
Ocean Spray Cranberries. Inc at a Boston press conference I Ocean
Spray. III a released statement, satd, Our response IS that at no lime dId
Ocean Spray endanger the public s health or the environment We believe
that Ocean Spray Will be found mnocent of the charges' 2 A company
spokesperson, Thomas LlIlehan, satd the government was chargll1g
Ocean Spray With releaslllg small amounts of cranberry JUice and cran
berry skillS mto the river Accordlllg to Ltnehan, "The government might
concetve that one cranberry falhng from a truck IIlto a river could consll
tute a vtolallon of thiS regulallon ,,]

On January 28, 1988, Ocean Spray Cranberrtes, Inc was mdlcted by a
federal grand Jury on 78 counts of vlolattng the nallon's Clean Water Act
The charges were filed III the U S Distract Court The suit meluded 6
felony and 72 misdemeanor counts The felony charges were the first
filed agamst a corporatIOn smce Congress toughened the Cledn Water

Act m 1987
The mdlctment stated that between February 1983 and October 1988

Ocean Spray tllegally and knowmgly dIscharged untreated wastewater and
other pollutants from Its plant m Middleboro Massachusells mto the
Nemasket River Accordmg to Asststant US Attorney Richard Welch,
who was named to prosecute the case the 6 felony counts related to
Ocean Spray's lIltenttonal dumpmg of Its untreated wastewater from lis
plant mto the town s ~ewage system I he remallllng 72 counts reidted to
Ocean Spray's discharges Into the Nemasket River and ItS adjacent wei
lands If found negligent. the felony counls carry a maxllnum pelldlty of
$50.000 each, while the nllsdemeanor counts carry a maximum penalty of
$25 000 each I-elOllles may also carry a maxllnum three year prison ~en

tence per VloldtlOn for persons who knowmgly vloldte pollution laws 4
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llndu the amended ( lean Watfr Act of 1987. felony lharges can be
hllli ., clIlployles know or should lhave known that the hrm was break
IJIg Ihe IIW ALcordmg 10 MlN10ldJrd I Ills IS the first case m the coun
try wllllh hds utilized the provIsion 5 I Ie contlllued, "I his should send a
sign II to all compallles-no matt~r how large. no matter how power
ful-that thcy cannot pollute the nation's water and hope to pay small
fines 1S a cost of domg bllSlIless 6

Tin. COMPANY

Ocean Spray was founded III 1930 by mdependent and competmg cran
berry farmers from Plymouth and Wareham, Massachusetts. and New

I
Egypt New Jersey By poollllg thelf marketing resources, the cranberry
growers accumulated financial and managerial resources to enter and
expand JIlto the natIOnal food prhductlon and distributIOn mdustry
Ocean Spray Cranberries, Inc s pUlrpose IS to IIlsulate cranberry farmers
from cyclical demand and oversupply patterns by provldlllg ongolllg
Nlnual mcome stablhty to Its farmer owners ThiS IS done by mcreasmg
tI:ie popularity of cranberry produds, balancmg supply and demand of
cranberries and mereasmg growers' total profitablltty

Ocean Spray markets fresh and processed cranberries The corpora
tlon neither owns bogs nor grows clanbernes. grower members own their
bogs and raise thelf own crops which are processed and marketed
through the Ocean Spray cooperative Through thiS ownership structure,
cranberry sales grew from $1 nulhon m 1930 to $736 mllhon m 1987
Ocean Spray's goal IS to reach $11 bllhon III sales by the early 1990s
Moreover. the number of member-growers IIlcreased from less than 100
III 1930 to 915 Cranberry member growers range geographICally from
New England to New 'ersey, Wisconslll, Oregon, Washlllgton, and
Vancouver, Canada Citrus frUIt growers have also Jomed the cooperative

1 he Ocean Spray" brand name-msplfed by salt spray dnftmg over
Cape Cod cranberry bogs-has been muse smce 1912 for canned eran
berry products 7 Recent product development activities at Ocean Spray
have led the company mto a year-round array of cranberry and citrus
products

Ocean Spray controls 85 percent of the nation s cranberry sales. mak
mg It a Fortune 500 company 8 In Apnl 1988 Ocean Spray registered 385
on the Fortune 500 hst, an Improvement over 410 m 1987 "We re very
pleased: saId John Lawlor, Ocean Spray's manager of pubhc relatIOns, of
the company s move up the hst 'We thmk It'S mdlCatlve of the strong
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relationship that eXists between Ocean Spray management and the cran
berry growers through southeastern Massachusetts that have made tillS
progress pOSSible 9

Recent years at Ocean Spray have been charactenzed by the develop
ment of processmg mnovatlons and the marketmg of new products The
retrofitting of concentrators, paper box contalller systems. and bottling
operatIOns requlfed large Investments These Improvements stramed
additional capital expenditures

Ocean Spray has been a major support to the town of Middleboro
Between 1983 and 1986 the company purchased over $12 million m
goods and servICes from local vendors 10 In 1987 Ocean Spray paid a
property tax of $238,000. a sewer billtotallllg $152,000, and water bills of
$160,000 II

THE TOWN OF MIDDLEBORO

Settled m 1660, and located near the Nemasket River, Middleboro now
has a population of 17,300 Its mdustnal base Includes cranberries, fire
apparatus, shoes, brass goods. lumber. bncks, gram elevators, and novelty
Items Developers have recently discovered Middleboro, and cows graze
near signs announcmg the arrlv,,1 of national and multmaltonal compa
Illes Yet thiS small, rural town's prlllClpal feature IS Its location near
Boston "nd several populatIOn centers m southeastern Massachusetts.
mcludmg New Bedford and Taunton, as well as ProVidence, Rhode Island

Towllspeople are torn between the benefits of economic development
and preservatIOn of the town's rural character Town quahtles Include a
pallern of neighborhood development fostered by several small, neIgh
borhood based elementary schools, scattered Village centers. farms. natu
ral resources such as the Nemasket River, slglllficant wetland and water
systems, and lustonc nallve Amencan sites MUIlICIpalleaders mcreasmg
Iy diSCUSS the commullIty s dIlemma of an escalatll1g rate of land usage
which conflicts With resource protecllon

Middleboro IS extremely proud ofbelllg home to Ocean Spray Nearly
everyone IS related to or knows of someone directly mvolved With the
company The title page of the town s 1988 Annual Report carnes the
headmg Cranberry Capital of the World-319 Years of Progress' Its
cover displays the new world headquarters of Ocean Spray on cranberry
colored paper 1 he town has a long history of manufactunng diverse
products, but the cranberry has become klllg Ocean Spray s new world
headquarters. completed 111 1988 straddles the Middleboro LakeVille
town Ime In addition, the world's largest cranberry processmg plant,

"
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opudtmg 24 hours a day and owned by Ocean Spray, IS located In

MlllJltboro I ull time employecs numbu approxunately 280, swelling to
dlmost I OOU dUring the autumn harvlst sedson

MldJltboro lown Manager John Healey, who mtllated the federal
IIldlCtmcnt process agalllst Ocean Spray, said, •We have a very good rela
tlonshlp with Ocean Spray Willie this Situation might stram tI a bit, I
don t tlllnk It changes II' 12

RECURRENT POLLUTION PROBLEMS

I he handltng and processmg of fruit at Ocean Spray IS lughly mecha
IlIled fhe prOl..ess lllvolves recelvmg and testmg, dumpmg, temporary
holdlllg, Jestonlllg, dechaffing, drylllg, separation, bulklllg, washmg,
concentratmg, JUlcmg, and baggmg the bemes The process objective IS
to gather bulk bemes and prepare them either for storage or for process
mg mto frozen fresh bernes, sauce, and JUice 1 hese successive operattons
require extensive water baths, nnslng, and cleaning processes
Middleboro s mUlllclpal water and sewer faCllttles are heavily uttltzed by

d\>cean Spray and are critICal to the company's operations Ocean Spray IS
'-'dIe town's largest llldustnal user, dlschargmg approximately 200,000 gal

Ions of wastewater a day mto the town's sewage system
In 1967, when Ocean Spray was expandmg Its processmg plants,

Middleboro offered to proVide the company with a wastewater pump sta
tlOn located four miles from the town's mam wastewater treatment plant
Ocean Spray accepted By 1971 the state required Middleboro to upgrade
Its gravity feed tnckling filter planl Wastewater, mcludmg the town's
domesttc sewage and Ocean Spray's processed waste, was high III aCid
Moreover, wastewater was occasionally flowmg directly mto the Nemasket
River damagmg fish and wlldhfe The contammatlon of the Nemasket
posed far reachmg envlfonmental problems The Nemasket connects with
the Taunton River, whICh eventually flows mto the AtlantIC Ocean

Accordmg to 'oe Claglo, Middleboro's wastewater supermtendent,
"1 here was a lengthy history In Middleboro of pH fluctuattons below the
cntlCal level of five, mdICatmg high aCidity ThiS IS an mherent aspect of
cranberry waste" The high level of aCIdity appeared to be killtng the bac
terla necessary to process the wastewater As a result, viscose bulkmg, or
slime, occaSIOnally flowed mto the Nemasket River from 1967 to 1980

Under the Industnal Coast Recovery (lCR) leglslallon, the federal
government mandated corporate users of publtc faClhlles to pay for the

~ capaCIty whICh mUOlCIpalttles reserved for their use Ocean Spray con
tracted with Middleboro m 1973 to take a major posillon m the town's
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wastewater treatment factltly PollutIOn levels were stipulated dnd agreed
upon by both parties However, heavy IIldustnal 10bbYlIlg resulted m
Congress vOldmg the lCR payment requlremenrs III October 1977 In Its
place, the Clean Water All was passed Federal law now reqUired compa
Illes tn treat their wastewater to Itmlt or remove harmful chemICals, cor
roslve materials, and excessive aCid The 1973 Middleboro-Ocean Sprdy
contract had become outdated

The lugh aCidity problem grew between 1980 and 1985 Sludge was
not sellhng and the Middleboro wastewater plant was not meetmg tis
NatIOnal Pollutant Discharge EltmlnatlOn System permit level
Consequently, m 1985 ClaglO requested techlllcal asslstanle from the
state's Department of EnVironmental QualllY and Engmeenng (D~Q[)

DEQE Identified the culprit as a low I'll aCidity problem and highly van
able BIOchemICal Oxygen Demand (BOD) levels

Water pollutants are dispersed m two forms Total Suspended
Particles, whICh are VISible, and BIOchemical Oxygen Demand (BOD)
umts, whICh are mVlslble BODs indICate the oxygen reqUired to decom
pose orgamc matenal Experts agree the accepted rule for' really decent.
healthy sludge qualtty IS 100 BODs to five Oltrogen to one phosphorus
Expected presence of urine m wastewater contams suffiCient Illtrogen to
proVide the 100-5-1 balance for the bactena to process normdl domesllC
waste Claglo describes the process to e1ulllnate pollutants as 'keepmg
the bugs happy and well fed on a properly balanced 100-5-1 diet"
Without thiS balance, bacteria funcllon Improperly and shme occurs

Seventy five percent of Middleboro's wastewater volume comes from
the town and other non-Ocean Spray sources However, a slglllficant I'll
factor and 80 percent of BOD loadmg comes from Ocean Spray's 25 per
cent of wastewater volume Pubhc experts, backed by data, persuaded
Ocean Spray mto an mformal agreement whereby It agreed to add sodl
urn hydroXide to lis cranberry wastewater ThiS would reduce the aCldll y
by mcreasmg the pH level From Ocean Spray S perspet.llve, however. the
pH and shme problem belonged to Middleboro's taxpayers The compa
ny questioned Its culpablltty and pOll1ted to vartous POSSibilities for the
pH Imbalance deferred and poor mamtenance of the treatment faClhty,
mechalllcal breakdown, Improper plant deSign, or lack of knowledge by
the town's employees

ConLUrrent wllh Ils mformal agreement to add sodIUm hydroXide to
Its wastewater Ocean Spray was developlllg a cranberry-ctlrus JUICe
produci hne JUICe productIOn requires frequent proces~ lhanges wludl
utilize large amounts of watt.r to flush out leftover skillS and JUICes I he
proledure mcreases wastewater mput to the Middleboro fauhlles
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In early 1987 the Dl:.QI announced the Nemasket River and Us
downstream wetlands were at nsk DLQI tests mdlcated lugh aCidity In

Iht water Also the Middleboro waste planl s sludge would not settle, and
viscose bulkmg was consistently exteedmg the town s National Pollutant
I)Ischarge IlnnmatlOn Syslem pemut level Consequently, the EPA had
to he notified I he town was III vIOlation of Ihe Clean Water Act and
nsked hemg fined

I he DCQJ< mlluedlately convened an on site techlllcal experts meet
ms at the Middleboro wastewaler treatment facIlity lown, EPA, Ocean
Spray, and D[Ql:. specialists were mVlted "I will never forget how (fun
ousl the DEQE representatIve was,' remembers ClaglO, "when Ocean
Spray showed up wllh both ItS techlllcal staff and Its lawyers'

In Apnl 1987 the lJEQJ< ordered Ocean Spray to construct a pretreat
ment plant to process Its wastewater pnor to releasmg It to the town's
system In August Ocean Spray appealed the agency's order III court
Accordmg to attorney Nell Bryson, Ocean Spray pursued an appeal as a
means to be heard, otherwise discharge standards would be set only by
the state and town 13 The DEQE was responsible for schedullllg an

~ppeals heanng
On October 8, 1987, thousands of gallons of JUICe concentrate and

c1eamng solvents were released mto storm drams at the Ocean Spray site
The spill was caused by a faulty pipe at the processmg plant Plant man
ager Raymond Nolan mltlally dellled that the spill ever occurred Fmally,
Ocean Spray's public relations manager, John Lawlor, admitted that the
spill happened but claimed It was contained before It reached the nver
Middleboro Town Manager Healey and Jeff Gould, chief of DEQE's
Water Pollution Control DIVISion, claimed the spill reached the nver

Between 1983 and 1987 the town fined Ocean Spray $14,400 for pre
treatment violations Each violation camed a $200 fine The untreated
Ocean Spray wastewater was also costmg the town added expenses at ItS
mUnicipal sewage faCIlity AdditIOnal electnclty, for example, was
required to treat the wastewater several limes before It could be released
From 1985 to 1988 electriC consumptIOn at the mUIllClpal plant
mcreased by 45 percent 14

The biggest problem for the town s treatment faclhty was the sohd
loadmgs that the Ocean Spray processmg plant produces fhese loadmgs
mclude cranberry skms, orange and grapefrUIt nnds, and other high
aCid, bulky matenal Without adequate pretreatment, the loadmgs over
whelm the town's sewer system Healey said the Ocean Spray IIldlCtment
was the culmmatlon of more than two years of confhct between the town
and the company Accordlllg to Middleboro selectman Moushah C

r
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Knkonan, 'The town has been after them for a long time 10 bUIld some
kind of prelreatment plant 15 After extensive and unsuccessful efforts
begmnmg m 1986 to get Ocean Spray to expand Its pretreatment activi
ties, Healey forwarded the case to the EnVironmental ProtectIOn Agency s
Cnmlllalinvestlgation DIVISIon

THE SETTLEMENT

At ItS february 24, 1988, arraignment, Ocean Spray pleaded mnocent to
all 78 charges OutsIde the court, U S Attorney Welch said that 65 of the
counts referred to 65 separate dates when pollutants With a pH level
lower than five were discharged mto the town's sewer system

Dunng the time Ocean Spray was faclllg arraignment, company om
clals authonzed $25,000 to hire an expert to solve the waste treatment
problems at the town's treatment faclhty The offer was made to the town
of Middleboro Healey applauded the offer and said that while Ocean
Spray wIll' pay the bills, we II direct the study '16 Accordmg to Healey,
• We need to be able to establish standards for the pretreatment of wastes
produced by mdustry So we'll direct the study under the watchful eye of
the Department of EnVironmental Quahty and Englneenng >17 Ocean
Spray also offered to pay ItS share of the sewage plant's c1ectnc bill on a
monthly baSIS, ralher than the agreed upon quarterly baSIS, to avert cash
flow problems for the town

Dr Paul Kloppmg, an environmental expert from Oregon, was hired
to study the wastewater problems at the Middleboro mUlllclpal treatment
plant In May 1988 Klopplng reported nutnent Imbalance m the com
bmed IIldustnal and reSidential wastewater treated at the town's planl
He suggested that addlllg IlItrogen to Ocean Spray's wastewater at Its pro
cessmg faCIlity would ellmmate the problem Ocean Spray Implemented
Kloppmg s recommendation

Ocean Spray also donated $12,500 to allow the town to begm a
DEQE ordered study to IdentIfy and set pretreatment standdrds for
mdustnal sewage users 80th the town and company were under state
orders to modify wastewater treatment to meet pollutIOn standards
Accordlllg to town selectman Stephen D MorriS, Ocean Spray's gIft
allowed the town to Il1Itlate the study WIthout askmg voters to a speCial
meetmg to dppropnate funds 18

Under the directIon of the OLQE and the LPA Ocean Spray moddled
ItS dralllage system and plant operatIon to help ellmll1ate future diS
charges mto the nver and wetlands I mehan, Ocean SprdY's spokesper
son, said the company spent more than $1 m ....on at the Middleboro
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pldnl to Improve wastewater llUdltly lie added, I hough we are dlSI

mayt.d by the sevully of the government s charges. as well as the heavy
h.lIlded manner m wlulh they were leveled, we are entarely prepared tID
continue to work wllh government agencIes to Illeet thear concerns 19 I

On December 22, 1988 Olean Spray Cranberries Inc reversed Its
mnocent pled I he company pled gUilt y to 21 mIsdemeanor counts of
releasmg Improperly treated wastes from Its plant mto the town s sewer
system and ultImately mto the Nemasket River and adjoIning wetlands
over a five year penod I he company. which had faced as much as $2 'I
nulhon III fines, was fined $400,000 for Its violations of the federal Clean
Water Act The company also agreed to buy the town a pIece of eqUip
ment valued between $100.000 and $125,000 that Will be used to Improve
sludge handhng at the mUlllclpal plant As part of the plea agreement, 511
other mIsdemeanor counts and the 6 felony charges were dropped

U S Allorney Welch said the company's wdhngness to make restltu
tlon to the town of MIddleboro was a key factor m the aVOidance of la
lengthy tnal We wanted to be sure that the town received restitutIOn I,"

Welch saId lie noted that the guilty plea marks "one of the first environ
I~ntal convictions m whICh a town receIved restllutlon" An EP/\
spokesperson endorsed the view that Middleboro had been a "victim'
and that It was more Important to get the town the equipment than it
was to press the felony charges

In a press release Issued after the change of plea, the cranberry COOpt

eratlve s preSident, John Llewellyn, Jr. called the selllement "tough and
costly and faIr"

19 Ocean Spray Faces hne for Pollullon PI' 4 12
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Dtscusslon Questions

What factors account for Ocean Spray s mdlCtment? Is thiS a
case of unintentional or mtentlonal harm?

2 10 what extent does MIddleboro bear responslblhty for the pol
lutIon of these water resources?

3 Why resort to lawsuits? Is thiS the best way to get busmess antd
local government to work together m developmg solutions to
environmental problems?

4 What management changes should Ocean Spray mdke to ensme
that no future problems anse?.......
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The Double-Death Dilemma

CHARLES E BAMFORD
Department of Management

408 Stokely Management Center
UruverSIty of Tennessee

Knoxville, Tennessee 37996-0545
(615) 974-3161

Fax - (615) 974-3163

Prepared for use m the Management 581 - Issues m Envrronmental Management course 
Fall 1994 (Global Envrronmental Issues and Internatlonal Busmess class sectIon)
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The Double-Death Dilemma

Plan InIoal OutsIde Group Meetmg (15 mmutes)

1 Four Groups wIll be Formed
2 Read Your POSItIon Papers
3 Meet WIth your group to dIscuss your posItIon mthe first meetmg
4 Appomt a RepresentatIve for the first meetmg
5 Appomt a Recorder for your group - KEEP ARECORD'

FIrst Meeting WIth All Representatives (No Longer than 20 minutes)

1 The EPA wIll start the meetIng and set out the agenda
2 Stay In Character
3 ONLY the group representatIves may speak at the meetIng, but behInd the scenes

adVIce IS permItted
4 Get some results I

Second OutsIde Group MeetIng (15 mInutes)

1 Evaluate the meeting
2 EstablIsh Goals for the next meetIng
3 Plan for contingencIes

Second MeetIng WIth All Representatlves (No Longer than 20 mInutes)

1 Stav In Character
2 Look for Concrete AccomplIshments
3 What's Next

Thrrd OutsIde Group Meetmg (15 minutes)

1 Take stock ofwhat happened dunng the process
2 What additional Information would you have liked?
3 How could you have Improved your performance?
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THE DOUBLE DEATH DILEMMA

In the wamng hours pnor to the final sIgnatures beIng put to the Basel
ConventIOn, negotIators for several developed countnes gave up on a proVISIon to Include
Double-Death m the lIst of hazardous wastes whose transnatIonal movement would be
controlled Double-Death and Its less potent COUSIn Smgle-Death are Imbedded m a
sludge by-product as a result of the productIon of fertIlIzer These femlIzers are very
popular and bulky, so theIr productIOn has tended to become regIOnalIzed much hke the
cement mdustry

The sludge created has been tradItIOnally sealed In barrels and transported by
raIlroad to contaIner shIps bound for one of a number of countnes that prOVIde dIsposal
SItes The reason for thIs cumbersome and expenSIve procedure IS SImple Due to the
hIghly tOXiC nature of thIs sludge, dIsposal reqUIrements In the U S are so stnngent as to
make It VIrtually impoSSIble for these compames to find U S based dIsposal
opportunIties

PenodIc efforts have been made at redUCIng the tOXICIty of the sludge With only
moderate success Burmng was qUIckly ruled out as heatIng the sludge caused a hIghly
toXiC and explOSIve gas to be released Sealmg the sludge m concrete just seemed to
make It bullaer, but could be done to reduce the nsk of a spIll An InterestIng
breakthrough may have been found With a very expensIve bio-engmeered mIcro
organIsm The organIsm appears to Interact With the sludge and whIle not completely
elImInatIng the nsk, certaInly reduced it to the poInt that domestIc dIsposal appeared
poSSIble The commerCIal status of thIs potentIal solutIon appears to be In doubt due to a
lack of fundIng as well as the neceSSIty for a long penod of tnals

On January 27, 1995, the US Department of Agnculture along With the
EnVIronmental ProtectIon Agency deCIded jomtly that the dIsposal of Double-Death
needed to be controlled, whether an mternatIonal agreement was mvolved or not The
deCISIon had been made that overseas slnppmg of Double-Death was to end All of the
major femltzer producmg companIes were notIfied that a senes of meetIngs was to be
held m Waslnngton, DC begmnmg on September 19, 1995 The establIshed purpose of
tlns meetIng was to negotIate the elImInatIon ofDouble-Death I I
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Major US government-sponsored energy technology and
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IdentIfIcatIon and PrIontIzatIon of
Energy EffIcIency Improvements

1 Types of Measures

• Procedural changes (e g shut down Idlmg eqUIpment)

• RetrofIt wIth hIgh effICIency components (e g drIve motors)

• New hIgh effICIency systems (e g chIlled water system)

• Improved controls (e g buIldmg energy management
systems)

2 Sources for IdentIfymg measures

• Government-sponsored resource databases

• Techrucal and professlOnal hterature (e g Energy Users News)

• Vendor lIterature

• General checklIsts

• Outreach serVIce orgaruzahons (e g The Uruversity of Tennessee
Center for IndustrIal SerVIces)

3 Bases for Selectmg Measures

• HIgh level of projected energy and cost savmgs

• CapItal IS avaIlable

• RapId recovery (payback) of mvestment

• SImple procedures for Implementation
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Energy Conservation Measure Checkhst

Process Energy

1 Shut off eqUIpment durIng penods of non-productIon

2 Improve operatIng efflClency of combusbon eqUIpment
a) Purchase and utilIze new energy-effiClent eqUlpment
b) Replace burner(s) with hIgh combustion efficiency burners
c) Adjust gas/oll burners for efficient combushon
d) Adjust aIr/fuel ratio
e) RepaIr fuel leaks
f) Add Insulation to heated surfaces
g) Recover heat from stack gases
h) Lower control temperature for heated medlUm

3 Improve transfer effICIency of mecharucal dnves
a) Lubncate/lmprove mamtenance to reduce fnctIonallosses
b) Replace standard V-belts WIth cogged V-belts

4 Reduce heat losses from system components (e g, flUId-holdmg
tanks, heated extruder barrels)
a) Add msulatlOn to hot/cold surfaces

5 Improve effICIency of electnc motor drlVes
a) Replace standard motors WIth high effICIency uruts
b) Replace oversIzed motors WIth downsIzed uruts
c) Install varIable speed dnve controls

Plant UtIlItIes

1 ElectrIClty
a) Install cogeneratIon system
b) Install demand control computer
c) Install a demand peak-shavmg generator
d) Correct power factor
e) Increase dIstrIbutIon system supply voltage

2 Steam systems
a) BOIlers

1) Shut down bOller(s) durmg penods of non-use of steam
or hot water

11) Valve off unused bOllers
lll) Reduce steam pressure set POInt
IV) Replace mefficient burner
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4

V) Adjust burner for effICIent combustlOn
VI) Adjust aIrffuel rano
vu) Clean boIler tubes
Vl11) Install stack gas heat recovery (economIzer) umt
IX) Install blowdown heat recovery system
x) Install turbulators m bOller fIre-tubes
Xl) Install combustlOn aIr preheater
xu) Install make-up water preheater

b) Steam and condensate dIstnbutlOn systems
1) Insulate steam lmes and valve bodIes
11) RepaIr steam leaks
1l1) Return condensate to boIler
1v) RepaIr leakmg steam traps

Compressed aIr system
a) Compressors

1) Install hIgh energy effiCIency umt(s)
11) Clean mtake air fIlter(s)
ill) Duct cool outside air to compressor(s) mtakes
IV) Reduce output pressure set pomt
v) Stage loadmg of multiple compressors
Vi) Replace hydrocarbon With synthetic lubncant
vu) Duct compressor waste heat to bUIldmg mtenor to

supplement space heatmg

b) Compressed air dlstnbutlOn and use
1) Increase distnbution pipe diameter or add parallel Imes

and reduce hne pressure
11) RepaIr leaks

- Ill) Install solenOld valve shut off of aIr supply to eqUIpment
when unneeded

iv) Replace air blow off With fan aIr or mecharncal actlOn

ChIller systems
a) Shut down idlmg umts
b) Stage operation of multlple urnts
c) Insulate chIlled water lInes
d) Increase circulatmg chllled water temperature
e) Clean coohng tower water and heat transfer surfaces
f) Install chI.ller vanable speed control
g) Turn off cooling tower fans durmg hght load condlnons
h) Duty cycle chllled water pumps

75



LIghting Systems

1 Delamp or turn off lIghts In unused areas
2 Install more energy effICIent lIghhng fIxtures or sources (e g , hlgh

effIcIency fluorescent tubes, hIgh IntensIty dIscharge lIghting
systems)

3 Install mIrror reflectors and delamp fluorescent fIxtures
4 Lower flxtures and delamp
5 Clean flxtures and delamp
6 Install m-roof skyl1ghts and delamp

Space Heating and Coolmg

1 Heatmg and coolIng systems
a) Discontmue space condItIOning of unused plant areas
b) Setback thermostats durmg unoccupIed perIods
c) Install more effIcIent central heating and cooling systems
d) Reduce make-up aIr flow rates
e) UtIlIze outsIde aIr (economIzer cycle) for Intenor COnditIorung
f) Install destratlflcatIon fans

2 BuIlding envelope
a) Add InsulatIon roof and/or walls
b) WeatherstrIp doors and WIndow
c) Install storm windows or double-glazed glass
d) Apply reflectIve fIlm or paint to roof surface
e) Install water-spray roof coohng system
f) Install a vestIbule at buIlding entranceway

MIscellaneous Systems

1 TImer off vending machInes during buIlding unoccupIed perIods
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Major U S Government-Sponsored Energy Technology and
EnvIronmental Management Programs

Current US Department of Energy Irutlatlves

• Seven VislOn IndustneslIndustnal TechnologIes Programs

• ClImate WIse (goal of reducIng greenhouse gas emISSIOns VIa energy
conservatIon)

Industry contracts to IdentIfy and Implement energy effIcIency and
pollutlon preventlon actlons Results are reported penodlcally

DOE provIdes access to techrucal and fInancIal resources

• Motor Challenge Program (goal of redUCIng energy use In electnc motor
systems)

Industry contracts to mcorporate energy effICIency as a necessary
consIderatIOn In the deSIgn, purchase, and operatIOn of electnc motor
systems Also, mdustry agrees to employee educatIon

DOE agrees to

- Operate an InformatIon clearInghouse for access to motor
system mformatIon

- Coordmate demonstratIons of successful applIcatIons

- ProvIde recogrutlOn to Partners

- Sponsor tralrung programs

- Seek to remove market barrIers to the use of effICIent motor
systems

EmphaSIS on

- HIgh effICIency motors

- Vanable speed dnves
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• National Industnal Competitiveness Through Energy, Environment and
EconomIcs (NICE3)

A cost-sharing grant program for the sImultaneous reduction of
mdustnal energy use, reductlon of waste that IS generated by mdustnal
processes, and Improvement of process econOmlCS

• Energy-Related Inventions Program

Competltlve grant program for fundmg the development of energy
conservmg or producmg technologIes

2 Current US EnVIronmental ProtectIon Agency IrutlatIves

• Green LIghts (goal of reducIng power plant emISSIOns VIa energy
conservatIon resultIng from lIghtmg system upgrades)

OrgamzatIOns IncludIng prIvate mdustry, government and
commerCIal busmesses volunteer to become program partners and to
mstall economIcally-attractive energy-efflclent hghtmg systems

• Energy Star (goal of reducmg power plant emISSIOns by encouragmg the
productIon and use of energy-effIcIent eqUIpment)

Energy Star OffIce EqUIpment
Energy Star Computers
Energy Star BUIldmgs
Energy Star Homes

• DeSIgn for the EnVIronment (OffIce of Pollutlon PreventIon and ToxIcs),
Industry voluntary program to change busmess practlces to prOVIde m
centlves for pollutIon preventIon, EPA and IndustrIes work WIth
busmess and trade aSSOCIatIOns to evaluate rIsks, performance and costs of
alternate chemIcals, processes, and technologIes, SpeCIfIc programs

Dry Clearung ProJect
PrInting Industry ProJect
Llfecycle AnalySIS of a Computer WorkstatIon
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Power Plant Energy and EnvIronmental Issues

1 Generatmg CapacIty

• Demand Growth m Developed and Developmg EconomIes

• SelectIon of New Plant Energy Source(s), mterplay of avaIlabIlIty, cost and
envIronmental Impacts

• Slhng of Plants (prmapally a nuclear plant concern)

2 Generatmg Plant ConversIOn EffICIency

• User Demand-SIde Management Programs

3 Power Plant EnVIronmental Issues

• FossIl Fuel Plants

Concerns
- Global warmmg (C02 emISsIOns)
- ACId ram

Recent Re~ulatory ActIOn
- EPA Clean Au Power IrutIatIve to control

S02, NOx and mercury Guly 1996)

New Processes for EffICIency Improvement and Reduced
EmISSIOns (Coal plants)

- Co-burnmg of waste hres (Oluo EdIson, OH)
AtmospherIC flUIdIzed bed combustion
PressurIzed flUIdIzed bed combustIon
Slaggmg Combustors
Combushon modIfIcations (aIr Ifuel ratio spaCIal
varIations)
Flue gas desulfunzatIOn
Regenerable flue gas desulfurIzatIon
Selective catalyhc reductIon
Selective noncatalytIc reduction
Combmed NOx/S02 reduction

• Nuclear Plants

Concerns
- HIgh cost of plant construction and operation
- CrIticalIty control

RadIation safety
- DIsposal of nuclear waste

• Photovoitaic Systems

New Development
- Use of low cost copper mdlUm diselerude cells (Tucson

ElectrIC Power, AZ), plan to manufacture 1 5 MW
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Approaches to the financial analysis ofproposed energy
efficiency projects

Energy efficiency project financing
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Approaches to the FInancIal AnalysIs of Proposed Energy
EffIcIency PrOjects

1 ObjectIve
To select among alternative actions the one wtuch wIll yIeld the maXImum
fmancial benefIt (value or worth) over a desIgnated penod of time

2 Factors Wluch Must Be ConsIdered

• The economIC lIfe of the alterna tlVe

• All relevant costs and the time when these expendItures wIll occur

• All benefIts or revenues attrIbutable to the expendItures and the time when
they wIll occur

• The prevaIlIng mterest rate at the bme at wluch costs and revenues accrue
and whIch accommodates the rIsk of the uncertam future

3 Determlrung the EconomIC LIfe (The number of years that the project WIll make
a pOSItive economIC contrIbutIOn to the fIrm)

• Estimated by consldermg when the followmg condItions WIll be met

- Unsatisfactory functional charactenstIcs (e g wear)

- Unsatisfactory econOmIC characterIstics

- TermInatIOn of need

- Obsolescence due to changes In pohcy regulations of technology

• Estimates based on ru.stoncal servIce records of eqUIvalent assets (If
avaIlable)

4 Development of Cash Flow ProfIles (For all cash flowmg mto or from a proJect),
Components

• FIrst cost (Including the sum of costs for engIneenng, construction,
purchaSing, installation to bring the asset mto servIce

• Salvage value (Net sum reahzed at end of useful econOmIC hfe)

• Income and expenses

- Penodlc cash flow categones (e g scheduled maintenance)
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- Umform senes revenues or expenses (e g sales, taxes, mterest on
debt)

- ContInuous flows of revenues or expenses (e g savmgs accrwng from
use of a new process)

5 SelectIng An Interest Rate

• Smce money has a "time value/' must compare alternatives at a common
specIfIc tIme, can use compound Interest factors to sluft cash flows to a
common tIme

6 Comparmg AlternatIve Projects

• Present Worth

- Compares all of a proJect's expendItures to all of ItS estImated
revenues and other benefIts at a reference (present) tIme For a
partIcular mterest rate, If the present value of the revenues and other
benefIts exceeds the present value of the expenses, the project IS
consIdered acceptable

• Annual Worth

- Converts all cash flows to an eqUIvalent umform serIes of equal
annual payments If the annual worth of the revenues IS greater than
the annual worth of the costs for the speCIfIed mterest rate, then the
project IS acceptable

• Future Worth

- Comparable to present worth method, except that the companson
between the proJect's estImated expendItures and benefIts occurs at a
reference tIme called the "future" A project IS acceptable at a
partIcular mterest rate If the future value of the revenues and other
benefIts exceeds the future value of the expenses

• Rate of Return

- Fmds the mterest rate that equates the cash flows of receIpts and
dIsbursements the mterest rate at whIch the present worth of the
cash flows IS zero

• Payback Penod

- Determmes the length of tIme reqUIred to recover the mItIal
Investment at a zero rate of mterest
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Energy EffIcIency ProJ ect FInanCIng

Sources of CapItal

• Institutional (e g company) funds (e g annual profits)

Budgeted (large proJects) and unbudgeted

• Grants (e g mternational orgaruzahons)

• Vendor fmancIng (usually VIa thud party fmancial orgaruzatlOn)

• DIrect borrowmg from pnmary lenders (e g banks)

US Models

ResIdential Properties

• Federal Energy EffICIency FmancIng Programs

Federal Housmg AdmmlstratlOn (FHA)

Energy-effICIent mortgages

Home rehabilitanon loans

Veterans AffaIrS

Energy-effICIent mortgages

• Non-Federal Energy Effioency FInancIng Programs

Fanme Mae and FreddIe Mac Secondary FmancIng
Markets

PrImary Lender Programs

Uhhty-Sponsored Energy EffICIent Mortgage Programs for
New Construchon

UtilIty-Sponsored Energy EffICIency Home Improvement
Loans
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Industrial Projects

Department of Energy (e g demonstratlon proJects)

Natlonal Industnal Competltlveness Through Energy,
Environment and EconomICS (NICE3)

3 Project Fmancmg In Emergmg EconomIes

• ReqUIred Elements of an AttractIve Fmancmg Package

Aval1abl1lty of many sources of soft loans, credIts, grants, tled
loans, and untled loans

Understandmg of the obJectlves, tendenCies and require
ments of varIOUS fmanciers

Awareness of the pOSSibIlitIes of combirung borrowmg and
guarantee Instruments

Knowledge of effectlve ways of approaching finanCIers

• OvervIew of Project and Corporate Financmg Methods

Corporate FmancIng (Recourse FinanCing)
Borrowmg by the pubhc uhhty orgaruzatIon rather than by an
entity created speCIfIcally to hold ownershIp of the new
project (e g power plant)

FormatIOn of a PrOJect Company (Non-Recourse Fmancmg)
Owners prOVIde Investment capItal and secure addItional
capItal from a varIety of sources (e g loans), the projects assets
and cash flow secure debt, credItors do not have recourse to
the sponsors I other resources

LImIted Resource FInancmg
The case for most proJects, sponsors commIt to prOVIding
contingent fInancIal support, the extra secunty usually
focuses on constructIon and startup perIods
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Sources of Funds

EqUlty
ProvIded by owners (typIcally vanes between 20% and
40% of total project costs, sources

Sponsors' own capItal
Multilateral mstItutIOns
International eqUity markets
Local capItal markets
Certam Investment funds
Governments and related lendmg and aId
agenCIes

Debt
Funds lent by finanCIers, repayment does not depend
on the profIt of the company, sources

InstitutIOnal Investors (e g Insurance
compames, pensIon funds, mutual funds)
International commercIal banks
The InternatlOnal Fmance Corporation and
regIonal development banks
Internahonal bond markets
Local banks and bond markets
SupplIers' credIt
SpeCIalIzed energy funds
Government-guaranteed loans from secondary
agenCIes

• Major Sources of Fundmg for SpeCIfIC Project Types

Methods of FinanCing Power Projects

Tradihonal source of fmancmg has been the govern
ment budget or government-sponsored borrOWing

The mabIhty or unwIlhngness of governments to
continue theIr fmancmg has allowed and faclhtated
the use of pnvate sector Investment and encouraged
pubhc utilIties to borrow from commerCIal sources

Pnvate mvestment In the power sector IS concentrated
m generation but the trend IS for partICIpatIon In
transmISSIOn and dIstnbutIon as well
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Methods of Financing Gas ProJects

Upstream (e g dnllIng) IS financed mostly by
prIvate comparues or pubhc/pnvate JOint entities

Gas transmission and distribution proJects are
generally fmanced by government entities as for
power proJects, If these systems are prlvahzed, new
Investments wl11llkely be funded by pnvate sources

- Methods oLFmanang Energy Projects

Owmg to the large SlZe of most energy
proJects, sponsors, whether government or
prIvate entities must consider all sources of
fmancmg (hsted above)

• The Preparation of Successful Project Proposals

Analyzing the Busmess EnvIronment
ConSider project costs, benefits and rIsks

PolItical arcumstances (e g stabilIty,
government mterventIons)

EconoIDlc conditions (e g growth potential,
country's debt, mterest and exchange rates,
mflatlOnary pressures)

Estabhshmg Economic and Fmanclal Vlablhty

Energy sector charactenstIcs resources,
supply, slgruflcance to the economy, pnces
and demand

Condition of subsectors petroleum, gas and
power Industnes

Other factors taxes, experIence of others

Structurmg the Fmancmg Package (Ownerslup
structure, fmancmg structure, securIty package)

Ownership structure
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Complete state ownerslup
Complete pnvate ownershIp
Jomt ventures between state and prIvate partIes

StepWIse procedure for securmg fmancmg

Assume a fleXIble ownerslup structure
ExamIne government mterests
Assess the receptIVIty of the mulblaterals
Approach the Bilaterais
Ask eqUIpment supplIers to mobIlIze fmance
Use the InternatIonal Fmance CorporatIon or
regIonal development banks to mobIlIze
commercIal funds
ReVIew the aval1abilIty of specIalIzed energy
funds
Survey domestic Investors and lenders

SeCUrIty package

IdentIfy sources of apphcable guarantees
Evaluate optIons for mitigatmg polItIcal rIsks
InvestIgate optIOns for mItIgatIng commercIal
rIsks

EnvIronmental Concerns

Legal Issues, usual reqUIrement to assess enVlron
mental Impacts of energy projects to ensure that
standards are met dUrIng construction and operation
of a plant

POSSIble fInanCIal damages, mvestment and related
returns can be rumed If envIronmental standards are
not adhered to

SOCIal responsIbIlIties broad concerns raIsed by certam
government and development agenCIes, envIron
mental groups and pOSSIbly affected nelghbonng
communl ties
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Monday, January 13, 1997

Module III

Opporttmities for practice-oriented student training
Networking for jobs

Overview ofUT industrial assessment center program.
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INDIVIDUAL NETWORKING STRATEGIES

NETWORKING FOR JOBS

REMEMBER - An obJect J.n mot~on tends to rema~n J.n mot~on

An obJect at rest tends to rema~n at rest

Phone

Make a Job contact daJ.ly

Get name recogn~t~on, l~ke advert~s~ng

Bus~ness sect~on of the newspaper

Always get another referral

Who has h~red graduates ~n your f~eld for Jobs ~n the past? (L~st)

What are the d~fferent ways students and graduates now get Jobs?
Th~nk of any unusual ways to poss~bly make a Job contact
Expand on the ~deas suggested Get creat~ve

How m~ght you use these ~deas successfuly

Part 2: My fr~end, , suggested I call you
I would lJ.ke to talk wJ.th you about ~ndustry

I'd l~ke about mJ.nutes of your tJ.me
When can we get together?

L~st your network of contacts Use a Personal Network form
Put at least three names under each category Ask each contact for
2 referrals ~n the ~ndustry The l~st ~s no good unless you use
~t, so plan what you w~ll say when you call Wr~te out your scr~pt

for phone calls

Volunteer
prospect

Who has gotten a Job J.n the past through someone you knew?

NETWORKING

How to prepare a scr~pt

As you know (tell what's happen~ng w~th you)
I am (share some self-management sk~lls)

I can (share some Job spec~f~c sk~lls)

Do you know anyone who (ask for contacts ~n your f~eld,

not a Job)

Ut~l~ze your resources Know what you have to offer and "what you
need 11 , spec~f~cally, at th~s t~me Ask a few ~nd~v~duals what they
have to offer "What you need" ~s NOT a Job, ~n th~s s~tuat~on

~trs contacts ~n your f~eld of ~nterest

Add other suggest~ons for ways to f~nd Jobs
May ~nclude the follow~ng Where do employers l~st Jobs? In
general? Spec~f~c local employers Alternat~ve t~tles for Jobs?
Job Descr~pt~ons? How can you get one? How can you use ~t?
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IndustrIal Assessment Center
(formerly the Energy AnalysIs and DiagnostIc Center) Program

• Concept

The federal government supports uruversltIes to provide consulting servIces
to regIonal Industry In the areas of energy effICiency, waste mirumizatIon and
productIvIty enhancement

• Program Structure

The U 5 DOE prOVIdes program funding (=$8 mIllIon/yr) There IS no
dIrect cost to partiCIpating industrial plants

30 participating U 5 UniversIties are overseen by two fIeld
management agenCIes

Each Uruversity Center serves 30 small-to-medlUm-sized clIents withIn
a 150 mIle ramus of campus per year

PrOject actIvIties Include a one-day m-plant assessment and the
preparation of an assessment report for submiSSion to each
partiCipating clIent

Center employs both undergraduate and graduate full-time
engineering students as techmcal aSSIstants

• Program BenefIts

Industnal clIents receive a qualIty study With recommendatIOns for
speCIfiC actions to reduce energy use and waste generatIon and to
Improve productIvIty

PartiCIpating students

ReceIve practical tralrung In Industnal technolOgies and energy
audIting technIques

ReceIve salary funds to assist In personal costs of educatIonal
program of study

Engineering faculty and staff engineers are exposed to actual mdustnal
work settings which

Improves the mdustnal relevance of classroom instructIOn
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Serves to aId m the Identification of relevant mdustrIal
research needs

The sponsonng government agency adueves conservation of national
resources and Improvement of mdustnal prodUCtiVIty

• HIstory

Program has operated contmuously smce 1976

Over 5,000 mdustrIal assessments have been performed by all centers
smce program mceptIOn

Over 1,000 students have been employed m the program over a twenty
year penod

• Project Staffmg

Engmeenng faculty members or professIOnal staff engmeers partIcIpate
as assessment team leaders

Several students work In team format dunng m-plant data gathenng
and m the draftmg of techrucal reports

• Program ActIvIties

Student Staffmg

Exceptional students are mVIted to accept a project pOSItion

NotIces of posItion opemngs are posted and mterested students
are mterviewed before rankmg and hIrmg

The Umversity of Tennessee lAC employees from 3 to 8
students at any tIme

Student TraImng for Project Work

CompletIon of speCIfIC engmeenng coursework IS not reqUIred
but students must be enrolled m an engmeermg program of
academIC study

Students learn project procedures by working m teams durmg
assessments as apprentices to more expenenced students
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FaCIlItIes for Project Work

A umverslty offIce eqUIpped WIth desks, desktop computers
and hardcopy fIles, telephones

Overall Procedure for CompletIon of Assessments

ProspectIve mdustnal clIents are IdentIfIed from publIshed
lIstIngs of regIOnal manufacturers

Plants are contacted by telephone by student aSSIstants to solIcrt
program partiCIpatIOn

QualIfymg plants acceptmg the offer of an assessment are
scheduled for a plant VISIt

The team drIves m an automobIle to the plant to be assessed
(up to 4 hour dnve one-way)

In-plant actiVIties

IntervIew WIth plant staff members

CompletIon of data questIOnnaIreS

Inspection of actual plant processes

Selected measurement are made on energy-usmg systems

Boller stack gas analYSIS

Process eqUIpment surface and aIr temperatures

LllzhtmQ' level c;v 0 ---

ElectrIcal eqUIpment power use (m cases where plant
electrICIan can access cablmg)

AIr flowrates

Return to umverslty

Student teams prepare a draft report for IteratIve mternal reVIew and
fmalIzatIOn before maIlmg to clIent (wIthm two months of the plant
VISIt date)
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Post-Assessment Evaluatlon

Wltrun one year after submIssIon of the assessment report the
chent IS contacted by telephone to collect data on the
ImplementatIOn of recommendatIOns made m the chent's
report TypIcal measure Implementatlon rate IS 50%

• Mamtenance of Program QualIty

FIeld manager must approve mdlvlduals servmg as profeSSlOnal team
leaders

CopIes of all assessment reports are provIded to the program held
managers Selected reports are c!ltIqued

ReqUIrement to collect and report recommendatIOn ImplementatIOn
data to fIeld manager

FIeld management orgamzatIOn staff penodically accompany
assessment teams m the fIeld

DOE and fIeld managers Jom all Center DIrectors In a annual
"DIrector's Meeting" to share program results and to dISCUSS
admInistratIve matters

FIeld managers submIt annual reports of program results to DOE
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Tuesday, January 14, 1997

Module I
Totai quality environmentatmanagement (TQEM)

The Bread Box Experiment
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I
BeadBox 0195

I Bead Box Expenment

I Sample Number Of Units Number FractIon
Number Inspected (n) Nonconforming Nonconformmg(p)

I 1

I 2
3

I 4
5

I 6
7

I
8
9

10
I 11

12

I 13
14

I 15
16

I 17
18

I 19
20

I 21
22

I 23
24

I
25
26
27

I 28
29

I 30

I 98
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Center Lme

Bead Box 0195

Control Chart for p
(constant sample size)

Total number of nonconforming units
p=

Total number of Units Inspected

UCLp
= P + 3 I P(~ -p)

Upper Control Limit \J

LCLp
-- -p - 3 I P(~-P)Lower Control Limit \I

99
© 1997 The University of Tennessee

I
I

I~!) I



I
Bead Box 0195
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PLEASE!
DO NOT TURN

THIS PAGE UNTIL
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COMPLETING THE
CONTROL CHART

101



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

L
o
s
s

L
o
s
s

THE TRADmONAL VIEW OF LOSSES ARISING
FROM DEVIAnON FROM SPECS

NOMINAL

QUALlTY CHARACI'ElUSTIC

A MORE REAliSTIC VIEW OF LOSSES ARISING
FROM DEVIATION FROM SPECS

NOMINAL

LOSS FROM
UNlTTOUNlT
VAlUATION

BEl'OllE
IMPROVEMENT

LOSS FROM
UNlTTOUNlT
VAlUAnON

BEFORE
IMPROVEMENT
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TIIE DEMING (PDSA)
CYCLE

COMMON AND SPECIAL CAUSES

DEFIN1TlON RESPONSmn.rI'Y

SPECIAL
CAUSES

COMMON
CAUSES

INTERVENrlONS NEW Sl.JPPLIER.
OUI'SIDEOF BROKEN DIE. VARIES
NORMAL NEW OPERATOR
WORKING
SYSTEM

INHEJlENT POOR UGK1'ING
MANAGEMENTVARlAnONBY VAJUAnONBY

EXTENDED NORMAL SUPPLIER
SYSTEM LACK OF TRAINING
COMPONENTS POOR DESIGN

INSPECTION EXERCISE
COUNT ALL THE"r IN THE FOLLOWING.PHRASE

"FINISHED FILES ARE THE RESULT
OF YEARS OF SCIENTIFIC STUDY COMBINED
WITH THE EXPERIENCE OF MANY YEARS "
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THE PHILOSOPHICAL BASIS OF
TQM

Focal stakebolder - customer I Mulbple stakebolders

I

LlJDlted functional mvolvement I Broader funcbonal parbopabon

1) EXTENDED SYSTEMSfEVERYONE HAS SUPPLIERS A."l])
CUSTOMERS

2) THE BEST WAY TO INCREASE PRODUCl1VlTY IS THROUGH
QUALITY

3) STOP DEPENDENCE ON INSPECl10N BY BUILDIl\G QUALITY
IN mE FIRST PLACE

4) CONTINUOUS IMPROVEMENT

S) TWO SOURCES OF SYSTEM VARIAnON
a) 80120 "PARETO" PRINCIPLE
b) GET CONTROL, ADJ TO SPECS, REDUCE VARIAnON

6} M "-20' WEMENT (AND ONLY MANAGEMENT) IS RESPONSmLE
FOR THE SYSTEM

7) ALL EMPLOYEES NEED TRAINING IN PHU...OSOPHY AND IN
BASIC STATIST1CAL TOOLS

8) DISPLACE FEAR AND COMPETlTlON WITH TRUST AND
COLLABORATION

9) ELIMINATE VARIOUS FORMS OF GOAL SETTING

10) INCULCATE PRIDE OF WORKMANSHIP AND ABOLISH
ANNUAL MERIT RATINGS

Many legal constraInts

Even broader bfe cycle unpl

Zero unpact unknowable

Measurement IS very cbfficult

Audit process more amblgIoUS

Greater CODSlderatlon of emerg

Broader trauuDg duneDSlODS

EBV effects evaluation and spec1a1
emphasIS on methdology

104

ENVIRONMENT

TQEM-
CO~"TRASTBETWEEN QMS AND El.\-IS

Audit process rei. clear

Measurement relabvely easy

Zero defects knowable

~o legal constraints

ActlVltv cham coordmabon

QUALITY

System assumed controlable

Stabstlcal trauuDg cntlcal

QC chmeDSloDS f31r1y clear

I
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Tuesday, January 14, 1997

Module II

ISO 14000 and environmental management
systems
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Wh.tt I~ ISO?-------------------------- Whdt IS I~O 14000?

• International OrgaDlzdtlon for Mandardlzatlon
Worldwide flduallon loundld 1111946 to promole lhe dlvdopmenl of

mlernallonalIII lIIufallurlllg, lrade, and commumcdhon sland Ird~

(,reek = UIUdl

• American National Mandard!t Institute (ANSI) l!t U S
representative

• A dLvelopmg series of management standards for helpmg
orgamzahom, m.mage environmental a!tpeLts of their
operclhon!t

• Two Types
SpecificatIOn (ISO i4001 l<.M~ ~ldnddrd only)
<-Uldance

·1 wo Itoci
Orgamzation evaluahon

environmental management ~y~llms envlronmenldl audiling lIIVlronllllul ••
performance evaluation

I'roduct evaluation
hfe cycle lIS!>~ment environmenldlldbelmg, environmental d~pell~ III

product ~tandards

~ , ,

O' i.....

Internal OrgamzatJon for Standardlzatlon--TC207 Drivers of the ISO movement

110 UOOI
1"",lronmetila.

n "I ".'" .,•••ma

• Corporate deMre for worldWide st.mddrdlzatlon of
environmental performance expectations

• Need for more proactive, mtegrdted system for dealmg With
environmental Issues

.Increasmg mternabonal attention to environmental performance
• Sucl.ess of ISO 9000
• Multiple standards bemg adopted mother countrtes/reglOn1>

B~ (Bntlsh Standard) 7750 l<.MAS (Ew management and audit ~chune)

Product-Oriented
Support Tools

Manlgement
Systems
1$0 I~OOO

E lronm nul
man••_m,", IYt'em.

m
II'~

Evaluation and
Auditing Tools

Iny.ronmenra. 110,) 8 ~
'.rformallC:.

Enlultlon
IErE)

Environmental
A_dIUnIIEA)

~
~ LI ....::!!!!!!!!!!!!!
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ISO Series Standards--by the number.,

• F'nvlronmental Management Systems
14001, EMS specincation~wilh gllldance for use

14004, FMS general gUidelines 011 prmciples, systems and supportlllg techlllquls

• EnVironmental Audltmg
14010, General principles on environmental auditing

14011, AudU procedures Auditing of ....MS

14012, Qualification criteria for environmental auditing

• EnVironmental Labehng (14021,22,23,24,25)

• EnVironmental Performance Evaluahon (14031)

.llfe Cycle Assessment 04040, 41, 42, 43)

• Terms and Defimhons (4050)

• ~nvlronmental Aspects of Product Standards

-ao I ,

OL i
00

ISO EMS standards

• f4..MS standards will not replace the environmental reqUirements
set by nations and do not set techmcal environmental
reqUirements

• EMS's are mtended to assist compames go beyond obligations set
by law

• (!'MS'~ allow orgamzatlons to determme priorities

EnVironmental Management System

DimenSions of the overall management funchon of an
orgamzatlon that develop, Implement achieve, review and

mamtam the environmental polley, mcludmg
orgamzatlonal structure, responsibilities, practices,

procedures, processes and resources

ISO 14001 EMS status and appllcablhty

• TC 207 formed m January 1993
• ISO 14001 IS pubhshed In Sept, 1996
• DeSigned to be applicable to

Any type of producl/service
Any country
Any size orgamzation
Can be adopted at corporate and/or facilUy level

• ISO 14010-2 Audit gUldhnes ratified m Oct



- - - - - - - - - - - - - - - - - - -
ISO 14000 dpphcable to orgdm.latlOns thdt wdnt to

• Implement, mamt.un and/or Improve I~ EMS

• A~sure Itself of conformance

• Demonstrate conformance to others

• Seek certification from a third party

• Self-declare conformance

I ,.....
01 I

I.D

ISO 14001 RegIstration

• Countnes create natIOnal accreditation bodies
• National bodies accredit registration compclmes
• Certdied auditors at registration compames audit compames to

certify conformance to the standard

Why should t.ompames adopt ISO 14000?

• Improve envlronmentdl performance
• Create mtegrated, proclctlve envlronment.d mgmt fum.hon
• Reduce costs
• Obtaan ddTerentmtlon advantages
• Buyer pressure
• Internatloncll competitive necesMty
• Create Competitive Advantagelll???

ISO EMS Defimtlons

• Environment, Surroundmgs m which an organlntion operdtcs, mcludmg air, water
land, natural resources, flora, fauna, humans, and their mterrelation The
environment In thiS context extends from wlthm an orgdnlzation to the global
system

.I!.nvlronmental Aspect, I!.lements of an orgdiliLation Sactlvillcs whelher adverse or
beneficial, wholly or partially resulting from an organl!>ation s activities products
and services

.I!.nvlronmentallmpact Any l.hange iii the environment whether adverse or beneflulIl
wholly or partially resultmg from an orgdilization s actiVities producl~, and services

.I!.MS Audit, Systematl(. and dOUlmcnled verJiicdtlon process 10 objectively obtdlll and
evaluate evidence to deternune whether an orgamzation s environmental
management system conforms to the I!.M1'> dudll cnterla

-
~



ISO EMS Defimtaons (cont ) ISO 14000 EMS PrinCiples

EMS Model

Phil

I"

C1ltel.ln~:;I~:l1'fffl'"

MOIllrOtlllll /I,
mt1SUrtUlCnr
NrNl con' J UlJlnce &
(tJlI~(II"e lUll

~~~~t~J:VCnellon
rMS 111 I ••

! PI.nn/n,
Ml111beme,,' rllvIIOllmtn""'1'oell

Review l"ll" .IId mh., obJtcllvt.
Ob/f'C'lIve. ttnt' '.fIlC"
CftvllCNllfltttUlII

• m..n....emtn' progrAm.. J.

Inz~~:;:~~~~~~:rbl~~r;
::::;::tte,:'c';lIrcneu "
CommunlClllofll
CMS documrnt,tlOII

~~~~~~~f~~~~~,
EmcIBency prtparedntJJ
'" le.pontt

ChcLk

• /\ .. ltd lite'

Alt

el!.nvlronmental Performance Measurable output~ of the environmental management
system, relatlllg the organization s control of the Impdct of Its activIties products,
and services on the environment, based on lis environmental pohcy, objectives, and
targets

e Environmental Objectives Overall environmental goal~, arising from tbe
environmental pohcy and Significant Impacts that an orgamzation sel~ Itself to
achieve, and which arc (IUantified wherever practicable

e Fnvlronmental Target, Uetalled performance reqUIrement, quanhfied wherever
practicable, apphcable to the organization or parts tbereof, tbat arISe from the
environmental objectives and that need to be set and met III order to acbleve tbose
objectlve~

eFnvlrollmental Policy, "tatement by the OrganizatIOn of Its Intention and principles III

relation to Its overall environmental performance which prOVides a framework for
action and for the settlllg of Its environmental objectives and targets

, ,
--"
~ i I

C)

ISO 14001, Commitment and EnVironmental Policy ISO 14001; Plannmg

-1;

- Prmclple I, An orgamzatlon should first focus on what needs to
be done-It should ensure commitment to environmental
management and define Its policy

-Top management shall define the orgamzatlon's environmental
policy and ensure that It,

Is appropriate to the nature, scale and environmental Impacts of Its actiVities,
products and servlce~

Include~ a commllment to contlnuallmprovemenl and prevenhon of pollution

Include a commilmentlo comply wllh relevant environlllentallegislation and
regulatiollS

Provides a framework for setting objectiVes and targets

Is documented, Implemented and mamlained and commumcaled to all em

Is available to the pubhc

- Prmclple 2, An orgamzatlon should formulate a plan to fulfilill"
environmental policy

- EnVironmental Aspects

- Legal and other reqUirements
I

• Objectives and targets

- EnVironmental Management Program



.. - - - - - - - - - - - - - - - - - -
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ISO 14001, Implementation

• PrIDclple 3, For effective Implementation an orgdDlzdtlon should
develop the capabilities and support mechamsms necessary to
achieve Its policy, obJectives, and targets

• Strul.ture and responsibility

• 1 rammg, awareness and competence

• Communication

• Documentation and document control

• Operational control

• Emergency preparedness and response

ISO 14001, Management Review

• Prmclple 5, An orgamzatlon should review and contmually
Improve Its environmental management system, leadmg to an
Improvement m overall environmental performance

ISO 14001, Measurement dnd Evaluation

• Pnnclple 4, An organization should medsure, momtor and
evaluate Its envlronmentdl puformdnce

• Momtormg and measurement

• Non-conformance and corrective dnd preventive action

• Record!>

• EMS System Audit
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PARTICPANT'S MANUAL

The Fun Factory
Trammg m Waste ReductIOn Usmg a Mock Industnal Process

BACKROUND

Your dIVIsIon, part of a gIant defense contractmg corporatIon, lost Its only sIgnIficant contract 14
months ago m a surpnse polIcy reversal by the Government Smce then the dIVIsIon has been
dOwnslZIDg whIle It desperately seeks a new contract SpecIfically, your dIVlSlOn, and every other
firm m your former mdustry, IS competIng m the proof of concept/proof of capabIhty phase of
what promIses to be a major new Government contract As part of Its new sole sourcmg strategy,
the Government plans to award the entIre contract to the supplIer who wms the competItIon
Success wIll be based upon the speed of productIon ramp up, delIvery tunes for new products,
qualIty of products, rejectIon rates, abIlIty to qwckly respond to rush orders, scrap,
enVIronmental complIance, and levels ofhazardous waste matenals generated.

DMSION'S POSITIONS AND JOB DESCRIPTIONS

VP of MarketIng - In charge of finding new contracts Career suffered a direct hIt when the VP
was surpnsed by the Governmental reversal of polIcy and the cuttIng of former contract FIgures
(and nghtly so) that promotIon to the corporate level ndes on gettIng thIs new contract Fmn
belIever m TQM

Plant EngIneer - In charge of handlmg the drums, preparmg the Play-Doh matenal for use In

the maclune, worker complamts, and the company Chnstmas party

Storage Shed Manager - Inventory control over wastes - proper labelmg, proper storage, and
reports quantIty of wastes to Plant EngIneer (reports are generally 3-4 months belund
productIon)

Lme Operator - Extrudes the products as ordered, cleans up the machInery Mmunum wage
(plus $ 10 per hour preIIl1UIn due to semonty) Glad to have the Job

Regulatory Compbance Coordmator - Momtors the entIre operatlon for enVIronmental safety,
and solId waste comphance B S ChemIStry, M S EnVIronmental Engtneenng, C S P (CertIfied
Safety ProfeSSIonal), C H.W T (Certrfied Hazardous Waste Tramer)
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GOVERNMENT POSmONS

Governmental EH&S ComplIance Inspector - Momtors manufacturers for VIOlatIon of
envlfonrnental, safety, and health VIOlatIons Has complete access to all productIon faCIhtIes Has
the nght to reclassIfy any unproperly produced goods from non-hazardous to hazardous
clasSIficatIon Faces senous consequences If press dIscovers noncomplIant behaVIOr before the
Inspector does

Governmental Vendor RelatIOns Officer - Former purchasmg agent who received a promotIon
to VRO WIthOut a raise Would hke to run thtngs by the book Very partIcular about product
dImensIOns, smooth aerodynamiC surfaces on all products, and supplIer's abIhty to delIver all
products fast - ESPECIALLY rush orders

COlv1PANYPOLICIES

1 QUALITY IS everyone's responsIbIlIty ObjectIons by anyone to the appearance,
performance, or condItIon of any product makes the part a "REJECT"

2 SAFETY IS VItal to the econOmIC feasIbIlIty of stayIng In busmess Unsafe acts Will result In
correctIve counselIng Repeated unsafe acts may result m dIscharge

RULES

1 Thts IS a mIhtary speCIficatIons Job, whIle the matena1Is In the hands of the Plant Engmeer,
It may be kneaded, rolled, and worked Once It IS placed m the machme, It becomes eIther
product or waste - THERE IS NO RECYCLING OR REUSE OF MATERlALl

2 Yellow Play-Doh IS non-hazardous Blue Play-Doh IS VERY hazardous and the thtrd color
of dough IS mlldly hazardous Any mlxmg of colors, no matter how tnVIal, results In
hazardous waste (Government Inspectors and VRO's are real stIcklers on thIS)

3 ill productIon reqUIres that all work must be scheduled accordIng to the sequence of
customer orders

INSTRUCTIONS TO PARTICIPANTS

1 Set up matenals to each faclhty, have employees deCIde on whIch poSItIOn each Will assume
(allocate dual roles If you run short ofplayers)

2 Once the Customer orders are received and understood, begIn productIOn
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3 Waste wlll be accumulated 10 the Storage Shed Separate waste by color and type of waste
Waste WIll be eIther QualIty Control Waste, Process Waste, or Clean-Up Waste QualIty
Control Waste IS defined as any product rejected by an employee from eIther your diViSIon or
the Government Process Waste IS waste generated 10 the start-up or end-of-run matenal
Each tlme productIon IS completed, any matenal left 10 the machine will be pushed through
and declared Process Waste Clean-up Waste IS any matenal removed from the machIne
dunng the preparatIon for a color change

4 Remember, you are In competitlOn With the other companIes for selectIon as the sole source
supplIer under the new contract (please reView selectIon cntena lIsted 10 background)
WInmng thIs contract would save your dIvlSlon

5 Once you have completed productIon of all parts, form a QualIty CIrcle to discuss your
wastes and the Improvements you made, or could make dunng future productIon runs
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Quality Contro1is

Eve one's Res onsibilit

• Make 3 Yellow Stars
(Non hazardous wIdth of lId)

• Make 3 I-Beams - Third Color
(Somewhat hazardous,

wIdth =dIameter of Play-Doh lId)

• Make 6 Blue Ropes
(Make 3 at a time)

(Very Hazardous, Length of

Play-Doh can wIthout lId)
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I Separate Wastes by Color

I
and Type:

I
I 1. Quality Control Waste

I
I 2. Process Waste

I
I 3. Clean Up Waste
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Yellow

Thud

Color

Blue

Q C Waste Process Waste
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Wednesday, January 15, 1997

Modale I

Networking and information exchange

Networking for energy efficiency

Energy efficiency resources

Environmental management resources

Job hunting on-line
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NetworkIng for Energy EffiCiency

To facIhtate the Interchange of techrncal and polIcy InformatIon among
practIcmg professlOnals to faclhtate success m acluevmg energy effiCiency
and enVIronmental enhancement

2 NetworkIng Methods

• Personal Interactions

- Conferences Techrucal (e g ASHRAE)

ProfessIonal (e g DOE/EPA)

IndustrIal trade shows

- Faculty VIsItIng/exchange programs

• Electromc CommumcatlOns

- Electroruc mall

- Internet sItes

• ProfessIonal Group Newsletters

3 SpecIfIC Information for Network DIssemInation

• Governmental polICIes consIdered or establIshed

• New technologIes for Incorporation Into curncula

• Energy / enVIronment research opporturutles
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Energy Efficiency Resources

1 U 5 Department of Energy

• Energy EffICIency and Renewable Energy Clearmghouse
PO Box3048
MernfIeld, VA 22116
(800) 273-2957

- Fact sheets, pubhcahons
- Techrucal responses to quenes
- Personal busmess aSsIstance for entrepreneurs
- Referrals to trade and professIonal assoCIatIons, laboratones, state

energy offIces, and specIal mterest groups

• Energy EffICIency and Renewable Energy Network (EREN)

- onlme lIbrary of resources offers news and arcluves about
conservatIon techruques and developments of world energy
technology
(Internet URL <www eren doe gov /»

• SpecIal Programs

- ClImate WIse (ReductIOn of greenhouse gases and resultant global
warmmg)

US DOE
Energy EffIcIency and Renewable Energy
1000 Independence Avenue, SW
Waslungton, DC 20585
Phone (202) 586-1878
Fax (202)586-711

- Motor Challenge (Improvement m motor drIve system effIcIency)
Phone (800)862-2086
Fax (360)586-8303

- NICE3 Program (Improvement of mdustrIal competItIveness
through energy effIcIency, waste mlillIDlzatIon and productIvIty
1mprovement)

U S Department of Energy
Golden Colorado FIeld OffIce
Phone (303) 275-4755
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- Energy-Related InventIons Program (CompetItIve grant program for
fundmg the development of energy conservmg or producmg
technologIes )

Offlce of Technology InnovatIOn
NatIonal Instltute of Standards and Technology
GaIthersburg, MD 20899-0001
Phone (301) 975-5500
Fax (301) 975-3839
E-maIl mnovate@enh mst gov

• DOE-Sponsored Conferences

Example
Second Industnal Energy EffIcIency SymposIUm and EXpOSItIOn,
sponsored by the DOE OffIce of Industnal Technologies, to be held at
the Hyatt Regency Crystal CIty Hotel, Arhngton, VIrgInIa, February
24-26,1997

2 Other Internet Resources

• InternatIonal Energy Agency (lEA)

- Fosters cooperatIon between partiCIpatmg countnes to mcrease energy
secunty through energy conservatIon, development of alternative
energy sources, new energy technology and research and
development
(Internet URL <www zdsubs/zchm/»

• Center for the AnalysIs and DIssemInatIOn of Demonstrated Energy
TechnologIes-Energy EffIcIency Center (CADDET) (SIttard, the Netherlands)

- Objective IS to broaden and Improve the collectIOn and exchange of
mformatlOn on energy-efficient technologies that have been
demonstrated m the apphcatIOns m mdustry, bUIldings, transport,
utlhtIes an,d agnculture
(Internet URL <www caddet-ee org/»

• InternatIonal Institute for Energy ConservatIon (IIEC)

- Accelerates the global adoptIOn of energy-efficiency pohcles,
technologies and practices In order to enable economically an
ecologically sustamable development
(Internet URL <www crest org/chents/nec/»
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• World Energy EffIcIency AssocIatIon (WEEA)

- MISSIOns
1 To assIst developing countnes In accessing informatIon on energy

efficIency
2 To serve as a clearInghouse for InformatIon on energy effICIency

programs, technologIes and measures
3 To dISSeminate thIs InformatIon worldWIde
4 To publICIze mternabonal cooperabon efforts m energy effICiency

(Internet URL <www weea org/»

• SolStlce

- A SIte for energy effICIency, renewable energy, and sustamable
technology informatIon
(Internet URL <www solstice crest org/»

3 ProfeSSIOnal SOCIetIes

• ASSOCIatIOn of Energy Engineers (8000 members In 52 countnes)
4025 Pleasantdale Road, SUIte 420
Atlanta, GA 30340-4264

- Annual Meeting In Atlanta, fall each year
- Sponsors several regIOnal conferences WIth energy and

envIronmental themes
- Energy effICIency seminar senes (throughout the US)
- PublIcatIons Energy Engmeenng, StrategIC Planrung for Energy and

the EnvIronment
- Energy manager certIfIcatIon program (by examinatIon)

4 Not-For-Profit OrgaruzatIOns

• AmerIcan CounCIl for an Energy-EffIcIent Economy
1001 ConnectIcut Avenue, NW, SUIte 801
WashIngton, DC 20036

- Numerous recently-publIshed books and research reports offered In

the subJect areas of energy and the envIronment, industrIal and
reSIdential energy use effICIency, energy polIcy, utilIty Issues,
transportatIon systems and internatIonal tOpICS

• The Energy EffICIency Center
Slezska
120 56 Prague 2
Phone (42-2) 24252115,24247552
Fax (42-2) 2424 7597
E-maIl seven@ecn cz
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- Sponsors an annual mternatIonal conference and ex1ubltlon dealmg
wIth a wIde vanety of Czech and mternatlonal energy effIcIency
tOpICS of current concern

5 Book PublIshers

Example
• PennWell Pubhshmg Company

POBox 21288
Tulsa, OK 74121

- Numerous recently-pubhshed books offered m the fIeld of electnc
power generation
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Environmental Management Resources

1 U S EnvIronmental Protection Agency

• Pollution Prevention Information Cleannghouse
EnvIronmental Protection Agency, PM 211-A
401 M Street, SW
Wasmngton, DC 20460
(202) 260~2602

- Fact sheets, pubhcatlOns
- Techrucal responses to inqUIrIeS

• EnvIronment

~ ProvIdes a Single reposItory for pollutIOn prevention,
complIance assurance, and enforcement information
and databases, Includes pollution preventIon case
studIes, technologIes, pOints of contact, envIronmental
statutes, regulations and complIance and enforcement
polICIes and gwdehnes
(Internet URL <es mel gov/»

• EnvlroFacts Database

- Integrates envIronmental data extracted from fIve
EPA program systems (Internet URL
<www epa gov/docs/envlro/html/eChome html/»

• SpeCIal Programs

- Green LIghts (LIghting energy conservation) and
- Energy Star Programs (Energy effICIent devIces)

U S EPA Atmosphenc PollutIOn PreventIOn DIVISIon
401 M Street SW, (6202J)
Washington, DC 20460
Phone (202) 233~9190

fax (202) 233-9569
(Internet URL Green LIghts
<www epa gov / greenhghts html>, Energy
Star <www epa gov / energystar html>)
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2 U S Department of Energy

• PollutlOn PreventIon InformatIon Cleannghouse

- Developed to enhance the exchange of pollutIon
preventlOn mformatlOn between Federal, state
and local government agencIes, as well as wIth
mdustnes, academIC InstItutIons and the general
publlc
(Internet URL <146 1385 107/EPIC EXE?EPIC»
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JOB HUNTING ON-LINE

The following are job search/lists on the internet that you may find of
interest:

Americas Job Bank
Career City
Career Magazine
CareerMosaic
CareerPath
Catapult on Jobweb
E-Span
Fed World Careers
Good Works Careers
Help Wanted USA
Indiana U Employment Web
Job Listings in Academia
JOBNET
Jobtrak
MonsterBoard
NationJob Network
Online Career Center
TAMU Jobline
Virtual Job Fair

www.ajb.dni.us
www.careercity.com
www.careermag.com
www.careermosaic.coDDJcnn
www.careerpath.com
www.jobweb.org/catapult/catapult.htm

www.espan.com
www•fedworld.gov
www.essential.org/goodworks
iccweb.com
www.indiana.edu/-reeiweb/indemp.html
volvo.gslis.utexas.edu:80/-acadres/jla.h

www.westga.edu/-coop/index.html
www.jobtrak..com
www3.monster.com:80
www.nationjob.com
www.occ.com/occ

ageninfo.tamu.edu/jobs.html
www.careerexpo.com
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M
Guidance in course design

Energy course and outreach program design & marketing
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Energy Course and Outreach Program DesIgn
and Marketing

1 Optlons for the' Packagmg' of New Energy Courses

Full-Term Courses

• ModIfy eXIsting courses (e g desIgn of mternal combustlon engmes) to
mclude new content (e g operation on alternate fuels, desIgns for
mmlmlZIng tal1pIpe emIsSIons)

• Develop new courses (e g desIgn of geothermal bUlldmg heatmg
systems)

Condensed-Term Courses

• Two-week "mlm-term" course packagmg (same total number of lecture
hours)

2 TIming of Course Offenngs

• Evemng School" (attract area profeSSIonals)

• Durmg normal term breaks (e g two-week mlm-term course)

3 LocatIOn of Course Offerings

• Normal on-campus sItes

• RegIOnal satellIte sItes (e g Umverslty of Tennessee KnOXVIlle/Oak
Ridge locatlons)

• Remote sItes (VIa teleVISIon transmISSIon, network WIth other
UniVerSIties)

4 No-CredIt Outreach Programs

• On-campus short courses' (CertIfIcate of partICIpatIon)

• Off-campus "short courses" (Cerhficate of parhcIpatIon)
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Travel Directions
CROWNE PLAZA MEMPHIS
250N Mam
Phone 901-527-7300

INDUSTRIAL
ENERGY COST
REDUCTION
WORKSHOP

-<6'

-'
w
-'

Jlj

...-.,
"""" Ii

!~ ..

z<

$
WHEN

Thesday, June 18, 1996

WHERE:

Crowne Plaza MemphiS
MemphiS, Tennessee

Sponsored by

us DEPARTMENT OF ENERGY
Offtce of Industnal TechnologIes

TENNESSEE DEPARTMENT OF ECONOMIC
Ie COMMUNITY DEVEWPMENT

Energy DIVISion

MEMPHIS LIGHT, GAS Ie WATER

TIlE UNIVERSITY OF TENNESSEE
INDUSTRIAL ASSESSMENT CENTER

Department of Mecharucal and Aerospace
Engmeenng and Engmeenng Sctence



-------------------
Overview Program Registration

To register, send a check payable to
"The Umverslty of Tennessee' to

Include With your correspondence the
followmg mformatlon

For workshop anformahon or to
register by phone please call Jonathan G
Overly at The University of Tennessee
Industrial Assessment Center (421) 974 5355

The semmar IS offered to area
manufactunng faCIlity personnel for $65 per
participant and mcludes all workshop
matenals, lunch at the Crowne Plaza and all
break refreshments

Company name
Personnel name(s) attendmg
Busmess address (meludmg street city and
Zip code)
Business phone number

Umverslty of Tennessee
Industnal Assessment Center
ATTN Jonathan G Overly,

ProJect Coordmator
310 Perkms Hall
KnOXVille, TN 37996 2030

Seahng IS limited so advance
registration IS requested (Walk lOS Will be
admltled on a space-avaalable basIs)
Preregistration deadline IS Wednesday, June
12,1996

•

•

•
•

800-830 Registration. Refreshments
provided

830-845 Introduction of sponsors and
program overview

845·930 Understanding utility eledrlc
rate schedules

930 -1000 Strategies for reducing
electricity demand charges

1000 -1&15 Break· Refreshments provided

1015 -lOtS Controlling facility lighting
energy COlts

1045 -1115 Techniques for reducing energy
ulle in motor-driven sylltems

1115-1200 Compressed air system
efficiency improvements

2 50 - 3 30 "Putling it all together" How to
set-up effective programs in
your facility

2 30 - 2 50 FlRancing efficiency
improvement measures

1 45 - 2 30 Strategies for controlling waste
management costs

12 00 - 1 00 Group Lunch, Crowne Plaza

1 00 - 1 45 Improvement of chiller system
efficiency, refngerant phase-out
issues

• Gaining a better understanding of
regional electriC uhhhes rate
schedules

• Red uClng electriCity demand
charges

• Reducmg lIghtmg costs
• Reducing energy use In motor

driven systems
• ImprOVing compressed air system

effiCiency
• EnhanCing chIller system effiCiency
• Strategies for controlling waste

management costs
• Estabhshlng and Implementmg

effective m-plant energy
conservation &: waste mmlmlzahon
programs

11l1s one day semmar, which will
Include presentations by industrial
specialists, utlhty representatives and
umverslty faculty, will provide an
overview of the most Important energy
management concerns for regional
mdustnal facilities It will be valuable
for plant managers engmeers and and
mamtenance supervisors who want to
reduce annual O&:M costs and orgamze
effechve energy management stratagles
The seminar IS also appropriate for
facIlity managers and corporate fmanclal
officers mterested In

......
w
N

0-

~

330-345 Discullsion and wrap-up



Survey Planning and Implemenlallon
CaseSludy
Simulated Walk through Audll
Low fo<;1 No Co<;1 Prolerl<;
«AuneFee for EM I and EM 2 $995

Llghllnll
fNAC Controls
Boilers I Steam Systems
EnerRY Manal/ement Control ')Y~tems
Au Compre<;sors
Course Fee $995

fnl'rRY
Slralelllc PianO/nil - How 10 Develop aOne

Shel'l Plan
Codes and Siandards - E)"~11R1l and

Proposed
Coune Fee for EM-I andEM-2 $995

EM-, ......... EnergJfwGNmrPNlltlbl1lty(zv....) _
Februluy3-5, 1997 RaleIgh. NC
USA Energy Futurl'
World Resources - Pollllcal and EconomIC

Forces
EnerDAccounting and EconomIcs
How to Develop an OrgaO/lallonal Structure

lor Managmll Energy
Procurement 01 Furls
Workshop - Developing a Plan to Manalle

EM-1 ...... Conduct and .....Iu ........11I
efYMrfMllYSurwp(ZJidllpJ--------Pebruluy5-f.~1997RaIeIah. NC
How to Understand Eleelrlcal Costs and

Rail' Structures
Measuring fnstrumrnts (or EnerRY Surveys
Demand Side ManaRement DeliO/lion and

OpportuPltles
Computer Program<; (or Energy Survey

Assistance

EM-J l.,nwIngEqulptMfttEfIIdHdes(4'Kdays)------June2-6. 1997 Raleigh. Ne
Small fNAC System<;
Thermal Energy SloraRI'
Electnc Molors
Heal Recovery
Chillers and Cooling Towers
Cogenerallon

Energy Management Diploma Series
ProgramObjedives _

The Energy Management Program opens Its seventeenth year With new Impptus Irom theEnergy Pohcy Act 011992 Newand more stnngent government reduchon criteria are belRllplaced on the Energy user Ever increasing natIOnal and Internahonal compellllon accentualeslhe need for Energy Co<;1 reductions Education prOVIdes Ihe mosl producllVe avenue lor ImplementIRg an Energy cosl reducIRg program Our program IS slaffed by the most expenenced 01hands on" Energy manaRers available and has tralRed some 01 the most successlui EnergyManagers In Ihe World

EM-4111d111b1a1 Ene"'.......nd BuildingAnI'" (4K dip,0d0ber13-I7,I997 RaJelgh,NC
Budding Envelop!' AnalYSIS Indll~lrrall CommercIal Planl ')Ilrvey byEnVironmental Impltrallon<; 01 EM Class
Larse fNAC Sysl"ms EnerllY Pl'r(ormanre AIIi"Y~I~New Energy Technoluqle<; Survry Pre,entaIJons
Industnal Proce<;s Energy Analy<;ls Course fee $845
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Cogeneration Technology
March 3-7, 1997, In Las Vegas, Nevada
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• examine the utilization of current cogen
eratlon technologies matching end use
electric and thermal loads with design
concepts and equipment selection

Focus on the specific operating character
Istics and economics of representative
installations using gas turbines Internal
combustion engines and steam turbines

Increase your overall understanding
of the application of cogeneration
technologies

Know how to conduct a
feasibility analysis

The Trend TowtJrd
CogenertJtlon
Since the Implementation of PURPA In
1978 more than 29 300 MW of electrec

~generatlon capacity from more than 2 500
facilities has come on line In the form of
cogeneration small power production and
Independent power production Installed
capacity In this market segment Is growing
at the rate of 15 percent per year repre
sentlng more than $3 billion In annual
business Half (45 000 MW) of all the new
capacity needs during the 1990s are
expected to be provided by the private
sector Cogeneration site Installations range
from ]().KW packaged systems to multi
system Installations of more than I 000
MW

Industrial plants universities hospitals and
commercial facilities with year round
steam hot water or cooling load or a
combination of these are excellent candl
dates for the use of cogeneration technolo
gies Facilities with a 12 month electrical

demand and large seasonal load varladons.
such as food processing planu or Institu
tions with large air conditioning loads can
also benefit from this technology

In this course system cost gUidelines along
with a discounted cashfJow economic
computer model will help you to evaluate
Internal rate of return on Investment and
payback periods which could be less
than a year

computer Program
You will receive software that analyzes
cogeneration options and heat recovery
We will provide hands on training

Calculators and
Laptop Computers
Be sure to bring your calculator which will
be essential to effective and rapid calcula
tions If you have a laptop PC computer we
suggest you bring It to the course This Is
not required but may allow you to do
more evening work related to this course

Who Will Benefit
This course will help facility and consulting
engineers to plln select and evaluate the
best cogeneration systems for their plants
or clients Utilities engineers will pin an
understanding of various cogeneration
applications to support customer cogenera
tion Interests

Course participants will learn to evaluate
cogeneration against other energy system
alternatives and consePlatlon opportunities

Certlf1ed PltJnt Englnee, (CPE)
Recertiflctlt/on Credit
To maintain status as a Certified Plant
Engineer a CPE must earn credits within
each five-year period of certlflcatlon
By attendln, this course the CPE can eam
one of the required eight credits Simply
submit a copy of the CEU certificate when
applying for recertification For more
Information on recertification or the
CPE program In general contact the
American Institute of Plant Engineers
at 5I3....89·2..73

Course Staff
Robert C Erickson President, Erickson
Energy Applications Consulting. Guffey.
Colorado

William A L1egols Process and
Instrument Engineer Stanley Consultants.
Muscatine. Iowa

Charles E Dorgan Program Director,
Department of Engineering Profuslonal
Development, University of Wisconsin
Madison

Walter P Smith Retired Former
Manager. Enel"JY TechnololY and Conser
vation BASF Corporation Enka North
Carolina Currently President. Energy
TechnololY Services International,
Candler North Carolina

Course Outline

Monday, Mal'Ch J
8 00 Reetstratlon-Coffeel

Pastries
Troplcana Hotel
3801 las Vegas Blvd South
las Vegas Nevada

a 15 Course Introduction
Charles £ Dorgan

1.30 eoaen.ratIon Ovemew
• Deflnltlons/cycles
• Cogeneration efficiency
·PURPA
• JustJflcation for cogeneration
• How cogeneration flu Into

the energ use pattern
• load reduction and load

shifting using absorbers
thermal storage etc

• Selecting and feasibility

Rules of Thumb for Phase I
Concept Analysis
Woller P Smith

10 30 hslc Thermodynamic
Cycles
WIlliam A I..JqOIS

11-00 Sinale Une UtIlity Dlapams
• How to develop
• Power
• Steam
• Examples of dIagrams
• Using to select cogeneration

opportunities
Waite, P Smith

12-00 Lundt
1-00 Data ~herlnland Load

ProfIles
• Plant ene'1)' use
• Collecting data
• Load duration CUPles
• Mltchlng steam to

electrk loads
• Feasibility analysis
• Topping cycle
• Replace PRV
• Performance
Robert C &iclcJon

2 45 Coieneration Steam
Turbine Technolou
• Steam turbine equipment
• Steam process diagrams
• Input and output

~uneO~m.ronOOu~m~~
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Course Outline continued
• Process efficiency and cost
• Topping cycle
• Replace PRY with back

pressure turbine
• Performance
Wolter P Smith

3 30 Introduction to
ca.ss Workshops
Group Problem
Stoff

4 15 Workshop-One-Llne
Diapams and Load
Duration Curves
Stoff

5"00 Social Hour (cash Bar)
6"00 Adjoumment

Tuesday, March 4
• 00 CoHee/Pastries

Workshop Review
Stoff

9 00 seldnl Steam Turbines
• Back pressure
• extraction
• Condensing
• Examples
W,lIIom A uego,s

10 30 Intemal Combustion
Enline-c:iener8tor
• Enllne charaeterlsdes
• Fuels
• Operations and maintenance
• Heat recovery
• Heat exchangers
• Applications
• Packlce equipment

-advantaces
-IC engines
-gas turbines
-absorption chillers
-cost
-system development

Robert C Erickson

1200 Lunch
1 00 Gas Turblfte-Gener8tors

• Gas turbine cycle
• Electric and heat balance
• Equipment characteristics
• Economics and Installed costs
• Available equipment
WIII,om A uego,s

] 00 Combined Cycle Gas
Turbine
• Operating advantales
• Site needs
• Performance
• Selection
Wolter P Sm,th

4 00 Workshop-Coleneration
Options and TechnolOlY
Selection
Stoff

5 30 Adjoumment

Wednesday, March 5
• 00 CoHee/Pastries

Workshop Review
Stoff

9 00 Waste Heat Recovery
• Heat exchangers
• Steam turbine
• Diesel engines
• Gas turbine
• Waste heat boUer
• Supplemental duct burners
Robert C Erickson

10 15 Emissions from Enlines
and Gas Turbines
W,II,om A Uego,s

11 00 Absorption Chille"
and Ice Storage
Wolter P Sm,thl
Will,om A Uego,s

1200 Lunch
1 00 Water Treatment Review

Waite, P SmIth

1 45 Eledrlcallnterconnedlon
• Utility concerns

-distribution
-reliability
-safety
-system protection

• Mulli-electrlcal connections
• Draft gUidelines
• Owner concerns

-equipment protection
-cost
-safety and reliability

• Wheeling
• Case study
WlII,am A uegOls/
Robert C Enckson

] 00 Implementing Coleneration,
Avoldlnl Pitfalls
• Project management and

strategy
• Selecting a consultant,

technolOgy and hardware
• Operation and maintenance

options
• Economics
Wolte, P Sm,th

] 45 Workshop.,.Equlpment
Sldnl and Data Colledlon
for Model
Stoff

5]0 Adjoumment

Thunday, March 6
• 00 Coffee/Pastries

Workshop Review
Stoff

9 00 Developln, Budgetary
Project Cost
• Major equipment
• Support equipment
• Environmental equipment
• Building work

• Fuel supply
- Electrical Interconnections
• Utilities
W,IIIam A uego,s

10 15 Enel'JY Audits and Process
Optlmllatlon
Woker P Smith I

11 00 comcuter 5111nll of Gas
Turb nes and Hl!!at Recovery
Robert C Erlcksonl
WIII,om A uego,s

12 00 Lunch
1 00 Feaslblldy/Economlc

Methodo'ogy
- Economic modelling
- Sensitivity
• Spreadsheet modlels
- Data requirements

-utility rate
-load profile I

-equipment/process use
-matching technologies
-eqUipment cosu

Robert C fnckson I

2 30 Computer Modellnl
Examples
Robert C Erickson

] 00 Evaluation of c,Jeneration
Desllns
-life cycle costs

-first cost
-power ceneratlon
- heat recovered
-maintenance
-operating labor

• Specifications
W,lIIom A uegols

]]0 Workshop Problem Develop
ment with Computers
• Gas turbine
·IC engine
• Thermal storage/absorption
• Economics
Stoff



Please 1ypI Of UN InIl print lnIormIIIon IS you d IIkt " 011 you, ,eco,d

Tltle _

Name _

Company _

CltylStatelZlp _

Importanl-pl•••••nter lIIe UIIII UW. CH. from .... m.llln,I.1tI1 !\

Uw'O 0 0 ~ .£
••a Please enroll me In eRne '727'

COI.n,,.Uon T.cl""I..., / ,.I j ...

March 3-7 1997 In las Vegas Nevada Fee $1495 (50 CEU)

TllleiCompany _

Address _

CltylStalelZlp _

.,..", 'nlr1ml,tlOll at,.,.,.......uw••• L • III

PI.... lind Informilion .110lIl ...." COl.... 10

HlrllIot IU AlrIc ---rIean 1 All you tIIIOlIId In tills proo~m prIf1l11f1't IOf -an .....11 purpottS?
U AslanIPaclllc Islander 2 U VIS U No
U American IndlanlAlasllan Natllll 3
U HlspanlcJl.atlno 4
UWh~lIOthe' 5 1-......._-_-...-_..._

Card No Expires _

cardholder's Name _

Name _

Phone (__ ) Fax (__ ) _

a Bill my company a POor c:h.clundosed ,.,..,."..US """* AI IIW --..,

a" u. _aID

Emall Soc Set: Numbert~J _

1:1 ftmIle U Male I0l:cu~1onaI At.
81rt1ld1tl Month DIY V.r 0 EnglnIeflno AIdIIl«tvrI" SUfwytng

oOllltr

:nrollment Form

-~ AddrlSS _

Four rosy Ways to Reach Us/

• Phone

•100 4tJ2 0171 or
6082621299

• fe.

•100 442 4214 or
6082653448

Men to, Engineering Reglstrallon

•The Wisconsin Center
702 langdon Street
Madison Wisconsin 53706

& Internet •custservOepd enorwise edu
h"p lIepdwww engr wise edul

Need to Know More?
Call toll free 100 .12 0171 and ask for
Program Director Charles E Dorgan
Program Assistant Mary Danielson

GenerullnfonnDtion
Fee Coven Notebook program materials break
relreshments lunches and certilicate

ClncenlllOft We prefer enrollment In advance If you
cannot a"end please notify us Immediately We will
re1und your fee or you can have someone take
your place

LocI"on In' AccommolllttOIll The course will be
held at the Troplcana Hotel 3801 lis Vegas Blvd
South las Vegas Nevada We have reserved abloclc
of sleeping rooms for course participants until
February 2 at the rate 01 $70/person single or double
To reserve aroom please call 702 739 2222 or toll
Iree 800 634 4000 and Indicate that you will be
attending the University of Wisconsin-Madison
course COfI,neration TechnofOflY Please advise us
at lime 01 enrollment" you are aperson with a
disability and desire special accommodations
Requests wUI be kept confldenllal

SIV. on Air Travel Your enrollment confirmation
will Include details on discounted airfares
IIW MMlllOIIlIfOV/dlS ,qullDf1P/1ItIInI/W In..-nploym«lf
_INDgrImm/nfllntludlllQ r/ll",x~ r1I/Ic_
II IUpportld In P¥I bY 'undlldmltlll"lfd 1hr1HllJ/l1IW-EIlttnIkNt

4 00 Run Computer Models
Staff

5 30 Adjournment

Friday, MaTCh 7
8 00 Coffee/Pastries

Workshop Review
Staff

9 00 Operational Reliability
Robert C E.rickson

10 00 case Studies
• Commercial hospital, Industrial
William A be,a,s Robert C
E.,Kkson and InVited Guests

1200 Lunch
1 00 Optional General Discussion

Share your Ideas problems and
solutions during this opportunity
to visit with your Instructors and
fellow participants

2 00 Final Adjournment
Schedule Note
Each day will begin at 8 00 with early coffee
and pastries There will be coffee/soft drink
breaks at approximately 10 00 a m each
morning and 2 30 p m each afternoon
except Friday lunch will be served at noon
each day

To receive brochures on the following
courses please call 800 ..62 0876

Process Piping #7069
April 1<4-18 1997

HVAC for Industrial Facilities #7070
June 2-6 1997

Psychrometric Processes and
Load Calculations #7081
September 22-26 1997
Energy Analysis for Industrial
Refrigeration "720"
November 17-21 1997

Related Courses

.......
w
........
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Wednesday, January 15, 1997

Module III

Leadership/Management

Concluding discussions

Next phase scheduling
Table 2: Proposed Framework for US Visit

Program evaluation
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TABLE 2
Proposed Framework for U.S. Visitation by

Czech DelegationIMarch 1997

Monday rue.~ay Wednesday 'rhursday Friday

~

W
\0

WEEKI

·Introducllon • CUrriculum • faculty/\tudent • Development of • CUrriculum
• Program development I mteracllons energyeffic development III

overview • Survey of energy • Energy dudd of mea\ure\ for • E,tdbh~hment
• Goallt efficiency a manufdcturmg cludlted plant of frameworb
• Schedule trdmmg 10 US plant • Group work ,ultable for
• Review of Jan & UTK8 • Audits dS cl tie~Slons Czech settings

trammg cUrriculum trammg tool • Overview of • DI,cu~slon of
expenences with emphasl\ energy effic Czech cUrricula

on pedagogy measures for
mdulttry

-

,

Monday Tuesday Wednesday Thursday Friday

....."...".

<::5'"""-
~

WEEKZ

• Energy audu of • Groug Vltilt to • CUrriculum devel- • Overview of - Curncula
a UTK bUlldmg TV~ cOdl-fired opment (I ~ta(e-of-the-art development IV

- Group devel- power plant • Further gorup energy effie • Evaluation of
opment of • Energy effiCiency development of technologle~ cumculum
energy effiCiency for electnclty ~peclfic courses -TVA,ORNLc de'lgn~

measures generation and and curncula for UTK equipment - Administrative
• Overview of dlstnbutlon Czech Unaversltle<; suppliers I~sues

energy effiCiency • Identify sources - Plannmg and
measures for of technacal Implementation
office faclhtles hterature and - Support VISits

tedchmg aids In May 1991

a Umversaty of Tennessee--KnoXVille
b Tennessee Valley Authonty
c Oak Ridge National Lab~



PROGRAM EVALUATION
General QuestIons

2) Overall, thIs program. proVIded InformatIon that Will be
useful to the energy cumculum at my UDlVeI'Slty

3) The content of thIs program. was appropnate and clear

4) ThIs program. was well organIzed

Ostrava D
1) I am from

Ltberec D Prague D
./ ",.1'

I' ;/, ~

c,-f I~" <f'i e,r
DDDDD
DDDDD
DDDDD

Preferences for Phase II?

If you could travel to the US for a program m energy
management, when would be the most preferable ttme penod?
Rank order the followmg chOIces from 1-4 (1= most favorable,
4 =least favorable)

March 1-15 D
March 8-22 D
Apnl 5-19 D
Apnl 12-26 D

140
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Saturday Module 11-- Jendrucko LInkages

, , , , , , , ,
to enVIronmental management. TeachIng DDDDD D D Dm an open socIety

Saturday Module ill- Fryxell Common DDDDD D D Dsunulanon

Sunday Module I -- Jendrucko Histoncal DDDDD D D Devolunon of U S legal framework, Impact
on engmeenng

Sunday Module II -- Bamford Role of the DDDDD D D Dcase study m env management

Sunday Module ill - Bamford "Double DDDDD D D DDeath"-a negonanon exercIse

Monday Module I -- Jendrucko DDDDD D D DIdentlficmton of energy efficIency
unprovements

Monday Module II -- Jendrucko Fmanclal DDDDD 0 0 0analySIs

Monday Module ill - Stanelle DDDDD D D DOpportumnes for pracnce-onented study
trmnmg

Monday Module ill -- Jendrucko DDDDD D D DOvervIew of UT Industrial Assessment
Center

Tuesday Module I - Fryxell TQEM DDDDD D 0 0
Tuesday Module 11- Fryxell ISO 14000 DDDDD D D D
Tuesday Module ill - Bamford Play-doh DDDDD D D DexercISe

Wed. Module I - Jendrucko Networkmg DDDDD D D Dand mformanon exchange

Wed. Module II - Stanelle GUIdance m DDDDD 0 0 Dcourse desIgn

141
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Political system definitions

Toward a sus.tainable world

I.he trage~e commons

~ measures fur management oversightJo achieve
continUQus improvement.at.Monsanto Chemical Company

What leadersre~

Management 581: Issues in Environmental Management,
Fa111996



POLITICAL SYSTEM DEFINITIONS

144

COMMUNISM

Everyone has two cows, then a vote ~s taken, and whatever the
maJor~ty dec~des to do, you do That's no buIll

You have two cows The government takes both of them, shoots
one, m~lks the other, then pours the m~lk down the dra~n

The government takes one and g~ves ~t to your

You sell one of them and buy a bull

The government takes both your cows, then

The government takes both cows and sells you

BUREAUCRACY

CAPITALISM

DEMOCRACY

You have two cows
ne~ghbor

SOCIALISM

NAZISM

You have two cows The government takes both of them and g~ves
you part of the m~lk

FASCISM

You have two cows

You have two cows
the m~lk

You have two cows
shoots you

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Toward a Sustainable Warld
f.1lhat polzczes can lead to the changes zn behanor-of zndznduals,

Industnes and governments-that wzll allow development and growth
to take place wzthzn the lzmzts set by ecologzcal Imperatzves? ./:

",,\0(') ~
I' ~r:.<.\

by WIlliam D Ruckelshaus y

The c:W'ficulty of converong seen
tIfic findmgs mto pollncal acoon
IS a funcoon of the uncertamtv

of the saence and the pam generated
bv the acnon. GIven the CUlTent uncer
ta1Iltles surrouncimg Just one aspect
of the global enVIronmental cnsIS

the predIcted nse m greenhouse gas
es-and the enormous technologIcal
and soaal effort that will be reqwred
to control that rISe It IS fau- to say that
respondIng successfully to the multl
faceted cnSIS will be a dIfficult pohn
cal enterpnse. It means tI'YUlg to get a
substantlal proportIon of the world's
people to change thell' behaVIor m or
der to (posSIbly) avert threats that will
otheI'Wlse (probably) affect a world
most of them will not be alIve to see

The models that predIct clunanc
change for exampie. are subject to
varymg mterpretanons as to the tlrn
mg dIstnbuoon and seventy of the
changes m store. Also whereas mod
els mav conVlDce saentlSts. who un
derstand thell' assumpnons and 1Jm
ltanons as a rule projeetlons make
poor pO).lOcs. It IS bard for peo
pie-hard even for the groups of peo
pie who consotute governments-to
change m response to dangers that
may not arISe for a iong tlme or that
just mlght not happen at all.

How then. can we make change
happen? The preVIOUS arndes m tins

WIIl.IAM D RUCKElSHAUS IS cb1et ex
ecuove officer of Brownmg Ferns Indus
mes Inc. He was adnumstrator of the
EDv!ronmental Proternon Agency from
1970 to 1973 and agam from 1983 to
1984 and was a member of the World
Conmusslon on Environmenr and De-

I ve1opmenr. A graduare of PrInceton Um
I versity and Harvard Law SchooL he has
I served as deputy attorney general of

Indlana and of the US. and as acong
dIrector of the Federal Bureau of Inves
ogaoon. Ruc.ke1shaus acknowledges the
major conmbuoon of Michael A Gru
ber a senior pohcv analySt ar rhe EPA
In the preparanon of rlus amde.

smgle-toplc Issue have documented
the reailty of the global ecolOgIcal
O"lSlS and have pomted to some spe
aftc ameiloraove measures. ThIs ar
nde IS about how to shape the poh
aes launch the programs and harness
the resources that will lead to the
adopnon of such measures-and that
will actually convmce ordInary people
throughout the world to start domg
thmgs chfferently

I nsurance IS the way people ordI
nanly deal WIth potennally senous
contIngences and It 15 appropn

ate here as well People consIder It
prudent to pay msurance prenuUInS
so that If catastrophe smkes they or
theIr surVIVors will be better off than If
there had 'been no msurance. The anal
ogy IS dear Current resources fore
gone or spent to prevent the bwldup
of greenhouse gases are a land of
premlum. Moreover as long as we are
gomg to pay premJums we III1ght as
well pay them m ways that will YIeld
dIVIdends m the form of greater effi
aency, Improved human health or
more WIdely chstnbuted prospenty If
we tum out to be wrong on green
house warmmg or ozone deplenon.
we still retaIn the dlVldend benefits
In any case. no one complaIns to
the msurance company when dIsaster
does not strIke.

That 15 the argument for some un
medIate, modest acoons. We can hope
that If shortages or problems anse.
there will tum. out to be a technologl
cal fix or set of fixes or that technolo
gy and the normal worJangs of the
market will combme to solve the prob
lem by product subsntuoon. Already
for example. new refngerants that do
not have the armosphenc effects of
the chlorofluorocarbons are bemg m
troduced perhaps a cheap and non
pollutIng source of energy Wl1l be
chscovered.

It IS comforrmg to unagme that we
IDlght arnve at a more secure tomor
row WIth llrtle stralD. to suppose WIth

DIckens's Mr MIcawber that some
thIng will turn up Imagmmg 15 harm
less but countIng on such a rescue IS
not We need to face up to the fact that
somethIng enormous may be happen
mg to our world. Our speaes mav be
pushIng up agamst some unmovable

COElaSTENCE of nature and !mman ac
tMty IS celebrated In Progress. pamted
by Asher B. Durand In 1853 It IS an an

166 SC!EN1mC AMERICAN Se17tember 1989 145
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PURPOSE
Our purpose IS to provide intensive trammg courses,

workshops and conferences mthe United States and abroad for
those Involved In the plannmg, deSign, management, Implemen
tatIOn and evaluation of programs and projects of sustamable
economic development

SUSTAINABLE DEVELOPMENT
Sustamable development IS eqUitable across socioeco

nomic groups, gender and generations Sustamable development
does not diminish natural resource capital, human capital or
human made capital available to future generations Equitabllltv
and sustamablIIty are prerequIsites to democratization and
Improved quality of lITe

EXTRACTION ~

'" ~ RestoratIon /? , /

" EffICIent /
~~~

DYNAMIC MODEL OF SUSTAINABLE DEVELOPMENT
Inner cIrcle of arrows reDresents tradItIonal relatlOnshlDs among vanous
'orm of caD/tal Involved In economic develoDment The outer CIrCle of
arrows Illustrates reclOrocal relatJOnS{7J~s necessary ro achIeve
....................""""" I ..
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AaD RAIN IS a pohncal problem because mdastnal eDUSSlODS respoDSlble for aod
Ie preo.pltanon cross pohncal borders. ReglODS where the QeDS1tY of sulfur dIonde
emJSSIODS was more tbau 1.5 toDS per square Jalometer In 1980 are shown m gray'
states With the largest eDUSSlODS are m the MIdwest aDd along the OhIo RIver The
contours show the "H of preapltanon.low 118 meaus hIgh aadJtY WithIn the low pH
regions, Jakes and streams are at hlghest nsk of aadJ1icanon where the water's al
kahmty IS lowest (orcmgel-Jargely Ul the AdIrondacks and New England. Sulfur dIolt
Ide data are from the NanoualACldPreapltanonAssessmentProgram.alkahmtYdata
from James M. Qmermck of the EnvlronmentaJ Protect1onAgency and Jus colleagues.

do somethmg else. We have to under
stand that we are all m the same canoe
and that steenng toward sustamabtl1
ry 15 necessary

SustamabIhry was the ongmal
economy of our speaes Prem
dusmal peoples INed sustam

ably because they bad to If they ciJd
not, If they expanded theIr popuJa
tIons beyond the avallable resource
base, then sooner or later they StaIVed
or bad to IDlgrate. The sustamablhry
of theIr way of hie was maJntamed by
a partIcular consoousness regardmg
nature the people were spmtually
connected to the anunals and plants
on whIch they subSISted they were
part of the landscape. or of nature not
set apart as masters

The era of tins uongmal sustamabli
Iry" eventually came to an end. The
development of otIes and the maInte
nance of urban populatIons called for
mtensIVe agnculture Yleldmg a sur
plus.As a populatIon grows it reqwres
an expansion of production, elther by
conquest or colomzanon or unproved
tecbmque. A dIfferent consaousness
also embodIed m a struCture of mYth.

SUStaInS t:lus mode of hie. The earth
and lts creatures are consldered the
property of humankmci. a gUt from
the supernatural Man stands outside
of nature, wluch IS a paSSIVe playmg
field that he dommates, controls and
mampulates. Eventually With mdus
tnahzanon, even the past IS colon
!Zed the forests of the Carbomferous
are mmed to suppon ever-expand
109 popuJanons Advanced technology
gIVes impetus to the baslC assumpnon
that there IS essennally no lunlt to
humam!Y's power over nature.

'ThIS consoousness th1s conchnon
of "transltIonal unsustamability" 15
dommant today It has two forms. ID
the underdeveloped. mdustnahzmg
world. It IS represented by the dnve to
develop at any enwonmental cost. It
mcludes the wholesale destruCtlon of
forests the replacement of SUStalD
able agrIculture by cash crops the
attendant explonanon of vulnerable
lands by people such cash croppmg
forces off good land and the creanon
of mdustnal centers that are also cen
ters of envtronmental pollunon.

ID the mdusmahzed world. unsus
tamable development has generated

wealth and relanve comfon for about
one fifth of humankInd.. and among
the populanons of the mdustna1.lzed
nanons the consoousness suppon:mg
the unsustamable economy 15 nearly
UDlversa1. WIth a few imponant excep
nons the enVU'onmental protecnon
movement m those nanons despIte
1ts major acl11evement5 m passmg leg
lSlatIOn and mandanng pollunon-<on
trol measures has not bad a substan
nal effect on the lIves of most people
EnVU'Onmentahsm has been amel.tora
ave and correctIVe-not a restruetur
mg force. It IS encompassed Wlthm the
consaousness of unsustamabl1Ity

~
though we cannot rerum to
the susramable economy of our

dlstant ancestors, m pnnople
there IS no reason why we cannOt
create a susramabwry conscousneS6
SUitable to the modem era. Such a
conscousness would mclude the fol
lowmg behefs

1 The human STJeoes IS pan of na
ture.Its exzstence depends on Its abILity
to draw sustenance from a fimte nat
ural world Its connnuance depends
on as abllzry to abstam from aesrroy
mg rhe narural systems that regene,.
are rhIS world. ThIs seems to be the
major lesson of the current enVU'on
mental Sltuanon as well as bemg a
ciJrect corollary of the second law of
thermodynamlcs.

2. ~nomlc aetMty must account
for the envrrorrmental costs of produc
non. E!:Mronmental regulanon bas
made a stan here, albelt a small one.
The market has not even begun to be
mobilized to preserve the eIJVU'OD
ment as a consequence an mcreasmg
amount of the "wealth" we create IS m
a sense stolen from our descendants.

3 The mmntenance ofa lIVable glo
bal eJ'Mronmenr depends on rhe sus
tmnable develO1117!enr of the entIre hu
man famIly If80 percent of the mem
bers of our speoes are poor we can
Dot hope to INe m a world at peace If
the poor nanons attempt to improve
theIr lot by the methods we nch have
ploneered, the result will eventually
be world ecologlcal damage.

nus consoousness will not be at
tamed SImply because the arguments
for change are good or because the
alternanves are unpleasant. Nor W1ll
exhortatIon suffice. The central lesson
of reahsnc pohcy makIng IS that most
mdJviduals and orgamzanons change
when It 1$ m thell' mterest to change.
elther because they denve some bene
fit from changmg or because they m
cur sanCtlons when they do not-and
the shoner the ome between change
(or fallure to change) and benefit fOr
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onlv m the long term. when the re
source shows SIgnS of severe stress or
collapse. Some years ago the blologlst
Garrett HardIn called thIs the rraged'v
of the commons

TIe wav to aVOId the tragedY of
the commons-to make people
pay the full cost of a resource

USe-IS to close the loops In econormc
systems The general faIlure to do thIs
In the mdustrIalIzed world IS related
to the second problem. the problem
of acnon In a democracy ModJiymg
the market to reflect eDVlI'onmental
costs IS necessanlv a funcnon of
government. Those adverselv affected
bv such modJficaoons although thev
mav be a tmY mmonry of the popula
000. often have dJsproporoonate In
fiuence on publtc pohcv In general
the much mJured mmonry proves to
be a more fornudable lobbYIst than
the shghtly benefited maJonry

The Oean.:\II' Act of 1970 m the Us.
arguably the most expensIVe and far
reachmg enVtronmental legIslanon m
the world. IS a case m pomt. Pans of
the aa were deSIgned not SO much to
cleanse the aIr as to protect the Jobs of
coal mmers m hIgh sulfur coal re
glons. UnllOes and other hIgh-volume
consumers were not allowed to subsn
rute low-sulfur coal to m~t regulatory
requJrements but Instead had to In
stall scrubbmg deVIces

Although the act expll'ed seven
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ENVIRONMENTAL VALUES bave drawD maeasmg support m the Us. In New York
Times/CBS News poDs taken smc:e 1981 respondents were asked to react to th1s
statement ~ProteetlDgthe eDVU'ODDlent IS so IDlportaDt that reqwrements and stan
dards cannot be too 111gb, and cODnnumg eDVlrODDlental IDlprovements must be
made regardless of cost." The two latest polls were taken after the £icxon Valdez spill.

cause of theIr econOlDlC strength. pre
e.mmence as polluters and dommant
share of the world s resources take
the lead m any changmg of the pres
ent order These naoons are market
system democraCIes The dlfficu1nes
lromcally are Inherent m the free
market econOlDlC system on the one
hand and m democracy on the other

The econOmIC problem IS the fannl
tar one of external10es the enVlI'on
mental cost of produang a good or
servtce IS not accounted for In the
pnce paJ.d for It As the economISt
Kenneth E BouldIng has put It "All
of nature's systems are closed loops
wtnle econOmIC aetIV10es are lmear
and assume mexhausoble resources
and smks m whIch to throw awav our
refuse." In willfu.l Ignorance. and m
VIolatIon of the core prmCIple of capt
talIsm. we often refuse to treat enVl
roomenta! resources as capita!. We
spend them as mcome and are as
befuddled as any profhgate hetr when
our checks start to bounce.

Such "commons" as the annos
phere. the seas, fishenes and goods m
pubhc ownershIp are parncularly vul
nerable to beIng overspent m thIs way
treated as ether mexhausoble resour
ces or bottomless sInks The reason 15

that the mcremental benefit to each
user accrues exclusIVely to that user
and In the short term It 15 a gam. The
eIMI'Onmental degradaoon IS spread
out among all users and is apparent

...
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sancnonl the better nus IS not mere
cvmasrn. ~thoug.h people will Sll'Ug
gle and suffer for long penods to
achieve a goal. It IS not reasonable
to e.'q)ect people or orgamzaoons to
work agamst theIr unmedIate mter
ests for verv long-parocularly m a
democraoc system. where what thev
perceIVe to be theIr mterests are so
unportant m gmdmg the government.

To change mterests three thmgs are
reqwred. Ftrst a dear set of values
conSIStent WIth the conSCIousness of
sustamabllltv must be arnculated bv

- --readers m both the publIc and the
pnvate sector "iext: moovaoons need
to be establIshed that will support the
values Fmally lDSoruoons must be
de"e1oped that will effecnvely apply
the moovaoons The first IS relaove1y
easy the second much harder and the
thll'd perhaps hardest of all

Values sumlar to those I de
scnbed above bave mdeed been
aroculated by polmcal leaders

througnout the world. In the past year
the presIdent and the secretary of
srate of the US the leader of the
SOVIet Umoo. th~ pnme IIllI11ster of
Great Bntam and the presIdents of
France and Branl have all made major
enVlI'onmental statements In July the
leaaers of the Group of Seven major
mdusmalIzed naoons called for "the
early adopooo. worldwIde.. of poltaes
based on sustamable development."
"fast mdustrIahzed naoons have a
stIUetuIe of naoonal eDVlI'omnental
law that to at least some extent re
flects such values and there 15 even a
small set of mternaoonal convenoons
that begm to do the same thmg.

Mere acceptance of a changed value
StIUetuIe.. although It IS a prerequISIte..
does not generate the reqmred change
m consCIousness nor does It change
the eDV1ronmenr. Although dIplomats
and lawyers may argue pasSIonately
over the form of words, talk 15 not
acnon. In the U S. wtnch bas a set
of enVlIOnmental statutes second to
none m theIr strIngency, and where
for the past IS years poll after poll
has recorded the Amencan people s
desll'e for ma-eased eDVlI'oomental
proteCtlon. the maJontY of the popula
non parnapates m the mdusmahzed
world S most wasteful and most pol
luang stYle of lIfe. The values are
there the appropnate moovaoons
and mSOtunons are patently made
quate or nonexlstent.

The dJfficuloes of movmg from stat
ed values to actUal moovaoons and
msotlloons stem from baSIC ebarac
tensocs of the major mdusmallzed
nanons-rhe nanons that must. be-
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years ago Congress found It extraor
dmanlv dlfficu1t to develop a reVlSI0n,
largely because of another set of can
crary mterests mvolVIng aod ram. The
genera1lzed nanonal mterest m reduc
mg the enVIronmental damage attl"lb
utable to tlus long-range pollunon bad
to overcome the reSIstanCe of both
hlgh-su!fur coal IIllIllIlg mterests and
the MIdwestern utlhnes that would
mcur major expenses If they were
forced to conrrol sulfur emISSIOns
The problem of confhetmg mterests IS
exacerbated bv the dIstance between
major sources of aod ram and the
regIons that suffer the most damage
It IS accentuated when the pollunon
crosses state and nanonal bounda
nes elected representattves are less
hkely to countenance short term ad
verse effects on theIr constItuents
when the unmed1ate benefioanes are
nonconsotuents

The quesnon. then. IS whether the
mdusmal democraoes will be able to
overcome polIncal constramts on
bendIng the market system toward
long term sustamabwry HIstory pro
Vldes some cause for opmmsm a
number of contIngenoes have led na
nons to accept shan-term burdens In
order to meet a long-term goaL

War 15 the obvIous example
Tbmgs consIdered pohncally
or econonucally unpossIble

can be accompllshed m a remark
ablv short ome, gIVen the bellef that
nanonal survIval IS at stake. World
War II mobll1zed the U S. populaoon.
changed work panerns mampulated
and conrrolled the pnce and supply of

goods and reorganIZed the nanon s
mdusmal plant

Another example 15 the Marshall
Plan for reconstrucnng Europe after
World War n In 1947 the US spent
nearly 3 percent of Its gross domesnc
product on thls huge set of projects
Although the unpetus for the plan
came from fear that SoVlet mfiuence
would expand mto Western Europe,
the plan dId establIsh a precedent for
massIVe mvesonent m mcreasmg the
prOsperIry of foreign naoons

There are other examples. Feudal
ISm was abandoned mJapan. as was
slavery mthe U5..m the 19th centurY
thIs century has seen the retreat of
unpenahsm and the creatlon of the
European EconoDUC CommunIry In
each case unportant mterests gave
way to new naoonal goals

ff It IS possIble to change, how do
we begm to moovate change? Oearly,
government pohcy must lead the way
smce market pnces of commomnes
typIcally do not reflect the envtrOn
mental costs of exrracnng and replac
mg them. nor do the pnces of energy
from fosSll fuels reflect the nsks of
drmanc change. Pnong polley 1S the
most dIrect means of ensun.ng that
the full envtronmental cost of goods
and SeMces IS accounted for When
government owns a resource, or sup
plIes It dIrectly the pnce charged can
be made to reflect the true cost of the
product. The market will adjust to thIs
as It does to aue scaroty by product
subsonIoon and conservaoon.

EIMronmental regulaoon should
be refocused to mobLh:ze rather than
suppress the mgenUIty and creatMty

of mdustry For example, addInonal
gaInS m pollunon control should be
sought not sunply by mcreasmg the
stnngency or technIcal speofiory of
command and-eontrol regu}anon but
also by Implemenong mcenove based
systems Such systems magmfy pub
hc sector deoslons by tens of thou
sands of mdlVldual and corporate de
QSIOns. To be sure. mcenove systems
are not a panacea. For some enVl
ronmental problems such as the use
of unacceptably dangerous chemtcals
defimttve regulatory measures Will a1
ways be reqwred. EffectlVe pohoes
wtll mclude a IlUXtUre of mcennve
based and regulatory approaches

Yet marker based approaches
will be a necessary part of any
anempt to reduce the green

house effect. Here the most atttacove
opnons InVolve the encouragement of
energy effioency improVIng effioency
meets the double-benefit standard of
InsUrance It IS good m ItSelf and 1t
combats global warmmg by reduong
carbon dIOXIde eIIllSSIOns If the world
were to unprove energy effioency by 2
percent a year the global average tem
perature could be kept Wlthm one de
gree CelsIUS of present levels. Many
mdustnal1zed nanons have mam
tamed a rate of unprovement dose to
that over the past 15 years

Promormg energy effioency IS also
relatIVely paInless. The US. reduced
the energy mtensIty of Its domesnc
product by 23 percent between 1973
and 1985 WIthout much nonce. Sub
stannalunprovement m effioency IS
avallable even WIth exIStmg technol-
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1985
5 1 BlWON ME'i'RlC TONS

1965
2.9 B1WON METRIC TONS

IICHINA

IIOTHER OEVE1.0PlNG
NATlONS

IIEASTERN
EUROPE

IlJAPAN AND
PACIFIC

1950
1 5 BIWON METRIC TONS

IINORTH
AMERICA

r-lWESTERN
WEUROPE

DEVELOPED NATIONS are responsible for far more mdustnal the developmg uaDOns. Total emJSSlons have mcrea.sed. sharp
e.DUSSIOI1 of carbon d1oxu.le. a major gree.nbouse gas. thaD are ly SlDce 1950 Data are from the World Resources lDsot1ne.
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ENVIRONMENTAL ISSUES look dlfferent to people and governments In the ncb and In
the poor uaoons. The canoon was drawn by Scott Willis of the SlUr jose Merc:ury News.

Igram all major eIllltters of pollutants
would be Issued permIts speafymg an
allowable eIlllSSIOn level Fll'IIlS that
deade to teduce emISSIOns below the
speafied level-for example, bv m
vesnng m effiaency-could sell theIr
excess "pollunon nghts" to other
firms Those that find It prohlblOvelv
costly to retrofit old plants or bUIld
new ones could buY such nghts or
could close down theIr least efliaent
plants and sell the wmeeded nghts

Another land of enuSSIOns t:rad
mg IIUght reduce the unpact of car
bon dIOXIde emISSIOns. Comoames
responsIble for new greenhouse-gas
enusSIons could be reqwred to offset
them by unprovmg overall effiaency
or closmg down plants or by plannng
or preservmg forests that would help
absorb the enuSSIOns Once the sys
tem 15 esrabhshed. progress toward
further reducnon of enusSIOns would
be achIeved by progresSIVely cran1ang
down the total allowable levels of van
ous pollutants on both a nanonal and
a PermIt by pemnt baSIs.

The lands of programs I have Just
descnbed will need to be supported
by research provtdIng a soentlfic ba
SIS for new enVIrOnmenral-protecnon
strategIes Research mto safe. nonpol
lunng energy sources and more ener
gy-dfioent technolOgIes would seem
to be partIcularly good bets. An exam
ple m the IDld 1970's the Us. Depart
ment of Energy developed a number
of unproved-effiaency technolOgIes at
a cost of S16 IIUl1Ion among them
were a deSIgn for compact fluorescent
lamps that could replace mcandescent
bulbs and WIndow coanngs that save
energy durmg both heanng and cool
mg seasons. At current rates of un
plemenranon. the new technologles
should generate $63 btllIon m energy
savmgs by the year 2010

The monvanon of change toward
susramablhry will have to go far be
yond the reducnon of poUuDon and
waste m the developed countrIes and
It cannot be left ennrely to the enVI
ronmental agenaes m those coun
mes. The agenaes whose goals are
econolDlc development. exploltaoon
of resources and mternanonal trade
and Indeed foreIgn polIcy m gener
al-must also adopt sustaInable de
velopment as a central goal TIlls IS a
formtdable challenge. for It touches
the heart of numerous speaal mter
ests. ConsIderable POllOcal skill 'Nlil
be reqwred to achIeve for envtrOn
mental protecnon the polIcy preem
mence that only econOmIC ISsues
and nanona! seamry (m the militarY
sensei have commanded.

But It IS m re1anons WIth the devel

807060

standards IS cumbersome. but It may
be necessary when unplIat market
SIgnalS are not effecnve. Examples
are the mlleage standards set In the
U 5 for automobtIes and the effiaen
cy standards for applIances that were
adopted m 1986 The appl1ance stan
dards will save 528 btllIon m ener
gy costs by the year 2000 and keep
342 m.illIon tons of carbon out of the
atmosphere.

Over the long term It IS lIkelv
that some form of enuSSIOns
tradmg program will be neces

sary-and on a much larger scale than
bas been the case heretofore. (Indeed.
the PreSIdent's new Oean AJr Act pro
posal Includes a strengthened system
of tradeable permIts) In such a pro-

PERCENT
30 40 SO2010o

PROTEIN

CALORIES •••••••••••••••••••

FAT

PAPER.

STEEl. _

COMMERCIAL _
ENERGY

DEVEl.OPEO NATIONS consume far more of the world s goods than do the developing
uaoons-wtuch have some 7S percent of the world's populaoOD. Per caPita consump
non In the developmg uanons IS shown as a percent of that m the developed uaoons.
Data are esnmates by the World COl2lm1SS10D on EnVU'ODment and DevelopmenL

ogy SomethIng as sunple as bnng
mg all U 5 bwldmgs up to the best
world standards could save enormous
amounts of energy RIght now more
energy passes through the WIndows
of bwldmgs In the U 5 than flows
through the Alaska pIpebne.

Effiaency gatOS may nevertheless
have to be promoted by speaal mar
ket mcennves because energy pnc
es tend to lag behInd mcreases m
Income. A "clunate proteenon" tax of
S1 per IIU1l.ton Btu s on coal and 60
cents per IIUilIon Btu's on oll 15 an
example of such an mcennve. It would
raIse gasobne pnces by 11 cents a
gallon and the cost of elecmary an
average of 10 percent. and It would
Yield SS3 btlhon annually

Dlrect regulanon by the sernng of
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SVB5'ITIlnlON 1$ one rome to the rednc
non of ponntloD. Subsntutlon of melba
nol (already available at some gas sta
noDS 1D Los Angeles) for gasohne would.
eDt down emlSS10DS of mO'Ogen QIldes.

opmg world that the mdustnahzed
nanons will face theIr greatest chal
lenges. Ald IS both an answer and a
perpetual problem. Total offical de
velopment asSIStance from the devel
oped to the developmg world stands
at around S35 bllhon a year ThIS IS
not much money The annual fOreIgn
cud expendlture of the U.s. alone
would be S127 bllhon If It spent the
same proportlon of Its gross natIonal
product on foreJ.gIl aId as It dId dunng
the peak years of the Marshall Plan.

nere IS no pomt of course. m
even thlDkmg about the adequa
cy of cud to the undeveloped

nanons untll the debt JSsue IS re
solved. The World Bank has reponed
that m 1988 the 17 most mdebted
counmes paId the mdusmahzed na
nons and multllateral agences S31 1
bIllion more than they receIVed m aId.
TIns obvlously cannot go on. Debt-for
nature swappmg has taken place be
tween such major lenders as Oncorp
and a number of counmes m South
Amenca the bank fOrgIVes loans m
exchange for the plaang of land m
conservanon areas or parks. ThIs 15
adImrable. but It will not m ItSelf solve
the problem. BasIc mtemanonal trad
mg re1anons will have to be rede
SIgned m order to e.lrmmate. among
other thIngs the ill effects on the
undeveloped world of agrIcultural

174

subSIdIes and tanff bamers m the
mdustnahzed world.

A prosperous rural soaery based
on sustaInable agnculture must be
the prelude to future development m
much of the developmg world. and
governments there will ~ve to focus
on what-motIVates people to lIve m an
envxronmentally responsIble manner
Farmers will not grow crops when gOY
ernments subslChze urban popula
nons by keepmg pnces to farmers low
People WIll not stop havmg too many
chJ1dren If the labor of chIldren IS the
only econ01DlC asset they have. Farm
ers will not Improve the land If they do
not own It It IS clear that land tenure
reform will have to be Instltuted.

Neganve sanCtlons agamst abus
mg the eIMroDment are also IDlSsmg
throughout much of the undeveloped
world to help remedy tills SItuatIOn.
substannal amounts of foreJ.gn aId
could be focused dIrectly on Improv
mg the status of the eIMrOnmen
tal mmISttles m developmg nanons.
These mm1smes are typIcally ImpOV
enshed and meffeenve, parnculariy m
companson With thm counttles eco
nOmIc-development and mIlltal'Y mm
ISmes. To ate one small example the
game wardens of Tanzama receIVe an
annual salary eqwva!ent to the pnce
paId to poachers for two elephant
tusks-one reason the nanon has lost
two tbIrds of Its elephant populanon
to the IVOry trade JD the past decade.

To arnculate the values and de
VlSe the motIVatIons favonng a
sustaInable world economy, ex

ISOOg Instltutlons wJli need to change
and new ones will have to be estab
hshed. These will be c1IfIicult tasks,
because IDStltutIons are powerful to
the extent that they support powerful
mterests-wbJ.ch usually Implles sup
port of the status quo

The Important mtematlonal InStItu
tIons m teday's world are those con
cerned With money, With trade and
With natIonal defense. Those who de
spaIr of eIMronmental concerns ever
reachIng a comparable level of Impor
tance should remember that current
msntutlons (for example. NATO, the
World Bank, mulnnanonal corpora
nons) have faIrly short hlstones. They
were formed out of pressmg concerns
about acqwnng and expandmg wealth
and maIntaInIng nanonal sovereIgn
tv If concern for the envxronment be
comes comparably pressmg, campara
bJe InSntunons will be developed.

To further thIS goal three thIngs are
wanted. The first IS money The annual
budget of the Umted Nanons EnVIron
ment Program (umP) IS $30 millJon. a
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densory amount consIdermg Its re
sponsIbilines. If naoons are senous
about sustamabiliry they will prOVIde
thIS central envIrOnmental orgamza
non With senous money preferably
money denved from an mdependem

_source lD order to redilCe as pollOcal
vulnerability A taX on certaIn uses of
common world resources has been
suggested as a means to tlus end.

The second thIng wanted IS mior
manoD. We reqw.re strong mternaoon
al mstttuttons to collect analyze and
report on enVU'Onmental trends and
nsks. The £artbwatch program run by
the UN'EP IS a begmmng but there IS
need for an authontanve source of
saennfic mformanon and adVIce that
IS mdependent of nanonal govern
ments. There are man" nongovern
mental or quasI-governmental orgaru
zaoons capable of filling thIs role
they need to be pulled together mto a
cooperanve network. We need a global
msntunon capable of answenng ques
tIons of global unportance

The tlmd thmg wanted IS mregra
tlon of effort The world cannot afford
a mulopllcanon of conflleung efforts
to solve common problems On the cud
front m pamcular thIs can be tragI
cally absurd Afnca alone IS current
ly served by 82 mternanonal donors
and more than 1 700 pnvate orgamza
nons. In 1980, m the tmy Afncan na
tIon Burlana Faso (populanon about
eJ.ght uu!hon) 340 mdependent aId
projects were unaer way We need to
form and strengthen coordmanng m
sOtuoans that combme the separate
strengths of nongovernmental orgam
zatIons, mtemaoonal bodIes and m
dusmal groups and to focus thelJ' ef
forts on speafic problems.

Fmally, m creanng the conscous
ness of advanced susramabIllty we
shall have to redefine our concepts
of pobnca1 and econOmiC feaSIbility
These concepts are, after all sunply
human consnuets they were dIfferent
m the past and they will surely change
m the future. But the earth IS real and
we are obbged by the fact of our utter
dependence on It to lIsten more dose
ly than we have to Its messages
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ARE TODAY 5 lNSTn'tJ'rIONAL TOOLS UP
TO 7HE TASlC? MIchael Gruber m .EPA
journal Vol 14. No i pages 2-6 No
vemberlDecember 1988.

STATt OF TIiE WOlUJ) 1989 l.ester R
Brown et al. W W "lonon & Company
February 1989
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prompted pabhc demcmstranoDS that led to the dosmg down
of one of the mill s two coke oveDS. Smoicmg clnmneys, lCOns

of ecoDonnc actIV1t'Y are also symbohc of the unpaet exert
eel by the works of human bemgs OD the global ecosystem.

}

"
i

I f.,.
~
:;

I
~

~

....
<

:.

I "

I
I

~

.,

I ~

~
~

I ~

"""
~
~

I .f
.....

I
I
I
I
I

SMOKING GUN A aOzen of NizlmIy Tagil an md11st:nal center
near Sverdlovsk m the U.s.s.R.. sta11ds OD a soot laden snow
bank and contemplates the eJmSS10D stacks of the local 11'OD

and stffi mill. In the sprmg of 1988 a parucuJarJv dense smog
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The Tragedy of the Commons

GARRETT HARDlN-
•

Garrett Hardm 15 Professor of Human Ecology Ementus at
the UmversIty of Cahforma at Santa Barbara

At the end of a thoughtful artlcle on the future of nuclear war, J B
WIesner and H F York concluded that "Both SIdes In the arms race
are confronted by the dl1emma of steadlly IncreaSIng ml1ltary power
and steadl1y decreasmg natlonal secunty It zs our considered professional
judgment that thzs dilemma has no techmcal solution If the great powers
contInue to look for solutIons In the area of sC1ence and technology only,
the result w111 be to worsen the situatlon " I

I would hke to focus your attent10n not on the subject of the amcle
(natIonal secunty m a nuclear world) but on the kmd of conclus10n they
reached namely, that there 1S no technIcal solutlon to the problem An
Imphclt and almost uDlversal assumptlon of dIscuss10ns pubhshed In pro
fesslOnal and semipopular sClentIfic Journals IS that the problem under
dISCUSSIon has a techmcal solutlon A technIcal solutlon may be defined as
one that reqUlI'es a change only In the technIques of the natural SCIences,
demandIng httle or nothIng m the way ofchange m human values or 1deas
ofmorahty

In our day (though not 10 earher tlmes) techmcal solut10ns are always
welcome Because of preV10US fallures m prophecy, 1t takes courage to
assert that a deSIred technIcal SolutIon IS not posslble Wlesner and York
exhIbIted thls courage, pubhslung m a SCIence Journal. they mSlsted that
the solutIon to the problem was not to be found In the natural SClences

The Tragedy of the Commons by Garret Hardm, from Sc,ence v
162 (1968) pp 1243-48 Copynght 1968 by the AAAS Repnnted by
permISSIon

IJ B WIesner and H F York SCIentIfic Amerzcan 211 (No 4) 27 (1964) -
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2G HardIn Journal of Heredm 50 68 (1959) S von Hoernor SCIence 137 18 (196.2)

WHAT SHALL WE MAXIMIZE?

Populatlon, as Malthus saId, naturally tends to grow' geometncally or
as we would now say, exponentIally In a finIte world dus means that the
per-capita share of the world's goods must decrease Is ours a finIte world"

A faIr defense can be put forward for the VIew that the world IS Infimte
or that we do not know that It IS not But, In terms of the practIcal
problems that we must face In the next few generatlons WIth the foresee
able technology, It IS clear that we will greatly Increase human mIsery If we

~
o not, dunng the IInmedIate future, assume that the world avaIlable to

- ~ the terrestnal human populatlon IS finIte 'Space" IS no escape :!

~ A finIte world can support only a finIte populatlon, therefore popula
tIon growth must eventually equal zero (The case of perpetual WIde
fluctuatIons above and below zero IS a tnVlal vanant that need not be

HARDIN

They cautIously qualIfied theIr statement WIth the phrase, "It IS our con
sIdered professIOnal Judgment " Whether they were nght or not IS not
the concern of the present artlcle Rather, the concern here IS WIth the
unportant concept of a class of human problems winch can be called "no
technIcal solutIon problems,' and more specIfically, WIth the IdentIficatIon
and dIScussIon of one of these

It IS easy to show that the class IS not a null class Recall the game of
tIck-tack-toe ConsIder the problem, ' How can I wlo the game of tlck
tack-toe?" It IS well known that I cannot, If I assume (In keepIng wIth the
conventIons of game theory) that my opponent understands the game
perfectly Put another way, there IS no "technIcal solutIon" to the prob
lem I can WIn only by gIvlOg a radIcal meanIng to the word ' WIn " I can
hIt my opponent over the head, or I can falSIfy the records Every way 10

WhICh 1 "WIn" Involves, 10 some sense, an abandonment of the game, as
we IntuItIvely understand It (I can also, of course, openly abandon the
game-refuse to play It TIus IS what most adults do )

The class of "no techmcal SolutIon problems" has members My theSIS
IS that the 'populatIon problem," as convenuonally conceIved, IS a mem
ber of tins class How It IS conventIOnally conceIved needs some comment
It IS farr to say that most people who anguIsh over the populatlon problem
are tryIng to find a way to aVOId the evlls of overpopulatIon WIthout
rehnquIShIng any of the pnvIleges they now enJoy They dunk that farm
109 the seas or develop109 new straInS of wheat WIll solve the problem
technolOgIcally I try to show here that the SolutIon they seek cannot be
found The populatIon problem cannot be solved 10 a technIcal way any
more than can the problem of wmmng the game of tIck-tack-toe

6
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The Tragedy of die Commoas 7

dIscussed) When thIS condItIOn IS met, what wIll be the SItuatIOn of
mankmd? SpecIfically, can Bentham's goal of "the greatest good for the
greatest number" be reahzed?

No-for two reasons, each suffiCIent by Itself The first IS a theoretIcal
one It 15 not mathematIcally possIble to max.muze for two (or more)
vanables at the same tlme Tlus was clearly stated by von Neumann and
Morgenstern, 3 but the pnncIple IS ImplICIt 10 the theory of partIal dIffer
entIal equatIons, datmg back at least to D'Alembert (1717-1783)

The second reason spnngs dIrectly from bIOloglcal facts To bve, any
organIsm must have a source of energy (for example, food) ThIS energy
IS utllIZed for two purposes mere mamtenance and work For man, mam
tenance of hfe reqUIres about 1600 kIlocalones a day ("mamtenance calo
nes") Anytlnng that he does over and above merely staymg alIve wIll be
defined as work and IS supported by "work calOrIes" whIch he takes m
Work c~lones are used not oni}' for what ure call work ~n common speech,
they are also reqUIred for all forms of enjoyment, from swnnmlDg and
automobIle racmg to playmg mUSIC and wntmg poetry If our goal IS to
maXImIZe populatlon It IS obVIOUS what we must do We must make the
work calones per person approach as close to zero as possIble No gour
met meals, no vacatIons, no sports, no mUSIC no hterature, no art I
thmk that evervone wIll grant, Without argument or proof, that maxlIIllZ
mg populatIon does not maXImIZe goods Bentham's goal IS ImpossIble

In reachmg thIS conclusIon I have made the usual assumptIon that It IS
the acqUISItIon of energy that IS the problem The appearance of atOmIC
energy has led some to questIon thIS assumptIon However, glven an
mfimte source of energy populatIon growth sUll produces an mescapable
problem The problem of the acqUISItIon of energy IS replaced by the
problem of Its dISSIpatIOn, as J H Fremhn has so WittIly sho'WD 4 The
anthmetlc SIgns 1D the analYSIS are as It were reversed, but Bentham's
goal IS unobtamable
l The optImum populatlon IS then less than the maxImun1lThe dIffi

culty of defimng the optImum IS enormous so far as Ikn~ one has
senouslv tackled thIS problem Reachmg an acceptable and stable solutIon
\\IJI surely reqUIre more than one generatlon of hard analytIcal work-and
much persuaSIon

We \\ant the maXImum good per person but what IS good? To one
person It IS wl1demess to another It IS skI lodges for thousands To one It

15 estuanes to nounsh ducks for hunters to shoot to another It IS factory
land Companng one good WIth another IS we usually say, ImpOSSIble
because goods are mcommensurable Incommensurables cannot be com
pared

J von Neumann and 0 Morgenstern Theon ofGames and EconomIc Behauor (Pnnceton
LDlverslt\ Press Pnnceton I'll J 1947) P 11
~J H Fremlm "el1 SCIentIst NO 415 (1964) p 285
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8 HARDIN

TheoretIcally thIS may be true, but In real hfe Incommensurables are
commensurable Only a cntenon of Judgment and a system of weIghtIng
are needed In nature the cntenon IS survIval Is It better for a specIes to
be small and hldeable, or large and powerful? Natural selectIon comrnen
surates the Incommensurables The compronuse aclueved depends on a
natural welghtmg of the values of the vanables

Man must ImItate thIS process There IS no doubt that In fact he already
does, but unconscIously It IS when the hIdden declSlons are made explIcIt
that the arguments begm The problem for the vears ahead IS to work out
an acceptable theory of weIghtIng SynergIStIC effects, nonlInear vanatlon,
and dIfficultIes In dIscountIng the future make the Intellectual problem
dIfficult, but not (In pnncIple) Insoluble

Has any cultural group solved thIS practIcal problem at the present
tIme, even on an mtultlve level? One sunple fact proves that none has
there IS no prosperous populatIon In the world today that has, and has had
for some tIme, a growth rate of zero Any people that has mtUItIvely
IdentIfied ItS optunum polOt wIll soon reach It, after wluch Its growth rate
becomes and remams zero

Of course, a posItIve growth rate mIght be taken as eVIdence that a
populatIon IS below ItS optImum However, by any reasonable standards,
the most rapIdly growmg populatIons on earth today are (10 general) the
most mIserable ThIS aSSOCIatIon (WhIch need not be mvanable) casts
doubt on the OptImIStIC assumptIon that the pOSItIve growth rate of a
populatIon IS eVIdence that It has vet to reach ItS optImum

We can make lIttle progress In workIng toward optunum populatIon
SIZe unnl we exphcItly exorCIse the spmt of Adam SmIth In the field of
practIcal demography~In economIC affaIrs The Wealth ofNatzons (1776)
populanzed the "mVISIble hand,' the Idea that an mdlvIdual who "10

tends only hIS own gam,' IS, as It were, "led by an mVlSlble hand to
promote the pubhc mterest 5 Aaam SmIth dId not assert that thIS
\\ as mvanably true and perhaps neIther dId any of hIS followers But he
contnbuted to a dommant tendency of thought that has ever smce mter
fered WIth pOSItIve actIon based on ratIonal analYSIS namely, the tend
ency to assume that decISlons reached mdiVIdually WIll 10 fact, be the
best decISIons for an entIre socIetv If thIS assumptIon IS correct It JUStI
fies the contmuance of our present pohcy of lalsse; fazre m reproductIon
If It IS correct we can assume that men WIll control theIr mdIvidual fe
cundIty so as to produce the optImum populatIon If the assumptIon IS

not correct, we need to reexamme our mwvtdual freedoms to see whIch
ones are defenSIble

(~ Smith The Uealth of "'allons (Modern Llbrarv ~e',\ York 1937) p 4:23
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11Ie Tragedy of the Commons

TRAGEDY OF FREEDOM IN A COMMONS

9

The rebuttal to the mVlSlble hand In populatIon control IS to be found m
a scenano first sketched m a httle-known pamphlet In 1833 by a mathe
matical amateur named WIlham Forster Lloyd (179~1852) 6 We may
well call It "the tragedy of the commons," usmg the word "tragedy" as the
plulosopher WhItehead used It "The essence of dramatIC tragedy IS not
unhappmess It resIdes m the solemmty of the remorseless workmg of
thmgs" He then goes on to say, "ThIs IneVItableness of destmy can only
be Illustrated In terms of human bfe by IncIdents whIch m fact Involve
unhappIness For It IS only by them that the futilIty of escape can be made
eVIdent In the drama ' 7

The tragedy of the commons develops m thIS way PIcture a pasture
open to all It IS to be expected that each herdsman wIll try to keep as manv
cattle as pOSSIble on the commons Such an arrangement may work rea
sonably satlsfactonlv for centunes because tnbal wars poachmg and
dIsease keep the numbers of both man and beast well below the carrymg
capacIty of the land Fmally however comes the day of reckomng that
IS the dav when the long-deSIred goal of SOCIal stabIlIty becomes a realItv
At thIS pomt the mherent logIC of the commons remorselessly generates
tragedv

As a ratIOnal bemg, each herdsman seeks to maXImIZe hIS gam Exphc
Itly or ImphCItly, more or less conSCIously, he asks, "What IS the UtIlItv
to me of addmg one more anImal to my herd?" ThIS utilIty has one
negatIve and one pOSItIve component

I The pOSItIve component IS a functIon of the mcrement of one am
mal Smce the herdsman receIves all the proceeds from the sale of the
addItIonal ammal the pOSItIve utIlIty IS nearly + 1

2 The negauve component IS a functIon of the addItIonal overgrazmg
created b\ one more ammal Smce, however the effects of overgrazing are
shared by all the herdsmen the negatIve utIlIty for anv partIcular deCISlon
makmg herdsman IS only a fractIon of - 1

Addmg together the component partIal utIlmes the ratIonal herdsman
concludes that the only senSIble course for hIm to pursue IS to add another
anImal to hIS herd And another But thIS IS the conclUSIon reached by
each and every ratIOnal herdsman shanng a commOllS Therem IS the
trage y Each man IS locked mto a system that compels hIm to Increase hIS
herd WIthout IImIt-m a world that IS IImlted Rum IS the destmatlon
toward whIch all men rush each pursumg hIS own best mterest In a SOCIety
that belIeves m the freedom of the commons Freedom m a commons,//lbnngs rum to all

'I\<t::!!iI:" "\\ F L1o\d Tao Lt:ctur(!~ 011 the CI/(cJ...~ to Populallon (Oxford "Lmverslt\ Press Oxford
J En!!land 18,,)
~ ~ ..... \\hnehead SmnlealldrheModcr1l l-J-orld(Mentor Ne.... lork. 1948) p 17
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10 HARDI]'\,

Some would sav that thIS IS a platItude Would that It were' In a sense
It was learned thousands of years ago, but natural selectlOn favors the
forces of psycholOgIcal demal 8 The mdiVIdual benefits as an mdivIdual
from IDS abIlIty to deny the truth even though SOCIety as a whole, of whIch
he IS a part, suffers EducatIon can counteract the natural tendency to do
the wrong thIng, but the mexorable succeSSIon of generatIons reqUIres that
the baSIS for tlus knowledge be constantly refreshed

A sImple mCIdent that occurred a few years ago m Leommster Massa
chusetts, shows ho\1, penshable the knowledge IS Dunng the Chnstmas
shoppmg season the parkmg meters downtown were covered WIth plastIC
bags that bore tags readmg · Do not open untIl after Chnstmas Free
parkmg courtesv of the mavor and CIty councIl' In other words facmg
the prospect of an Increased demand for already scarce space the CIty
fathers remstItuted the system of the commons (Cymcally, we suspect that
thev gamed more votes than thev lost by thIS retrogressIve act)

In an apprOXImate way the lOgIC of the commons has been understood
for a long tlme perhaps SInce the discoverY of agnculture or the mventlon
of pnvate propert\ In real estate But It IS understood mostly onh In
speCIal cases whIch are not suffiCIently generahzed Even at thIS late date,
cattlemen leasmg natIonal land on the Western ranges demonstrate no
more than an ambIvalent understandmg, In constantly pressunng federal
authontIes to mcrease the head count to the pomt where overgrazmg

c:::Ri:2.duc;.es erOSIon and weed-donunan~Ike""Isethe oceans of the world
contInue to suffer from the survIval of the philosophv of the commons
MarItIme natIons stIll respond automatIcally to the shIbboleth of the
'freedom of the seas Professmg to belIeve In the mexhaustIble re-

sources of the oceans' the\ bnng speCles after speCIes of fish and \\ hales
closer to e~tlDct10n 9

The NatIonal Parks present another mstance of the workmg out of the
traged\ of the commons A.t present the\ are open to all \1, Ithout hmlt
The parks themselves are lImIted m extent-there IS onlv one YosemIte
VaIlev-whereas populatlon seems to grO\\ WIthout lImIt The 'values that
VISItorS seek m the parks are steadIly eroded PlaInI) we must soon cease
to treat the parks as commons or they wlll be of no value to anvone

What shall \1,e do" We have several optlons We mIght sell them off as
pnvate property We mIght k.eep them as publIc property but allocate the
nght to enter them The allocatIon mIght be on the baSIS of wealth b\- the
use of an auctIon svstem It mIght be on the baSIS of ment as defined b)
some agreed-upon standards It mIght be b\ lotte!") Or It mIght be on a
first-come first-served baSIS admlDlstered to long queues These I thmk
are all objectIonable But we must choose-or acqUIesce m the destructIOn
of the commons that we call our NatIonal Parks

&G Hardm Ed PopulatION ElOlurlOn and BINh Control (Freeman San FranCISco 1964)
p )6
45 \1c\a\ Scu:'nrrf!c ~nllm(an 216 (1';0 8) n (1966)
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ne Tngedy of the COdUIIOIIS

POLLUTION

11

In a reverse way, the tragedy of the commons reappears m problems of
pollutIon Here It IS not a questIon of takIng somethmg out of the com
mons, but of puttmg somethIng m-sewage, or cheDllcal, radIOactIve, and
heat wastes IDto water, noXIOUS and dangerous fumes mto the alr, and
dlstractmg and unpleasant advemsmg SIgnS mto the hne of SIght The
calculatIons of utility are much the same as before The ratIonal man finds
that hIs share of the cost of the wastes he dIscharges mto the commons 15

less than the cost of punfymg hIs wastes hefore releasmg them Smce thIS
15 true for everyone, we are locked mto a system of"foulmg our own nest,"
so long as we behave only as mdependent, ratIonal, free-enterpnsers

The tragedy of the commons as a food basket IS averted by pnvate
property, or somethIng formally hke It But the aIr and waters surround
mg us cannot readIly he fenced, and so the tragedy of the commons as a
cesspool must be prevented by dIfferent means, by COercIve laws or taxmg
deVlces that make It cheaper for the polluter to treat Ius pollutants than
to dIscharge them untreated We have not progressed as far WIth the
solutIon of thIS problem as we have WIth the first Indeed, our partIcular
concept of pnvate property, whIch deters us from exhaustmg the pOSItIve
resources of the earth, favors pollutIon The owner of a factory on the
bank of a stream-whose property extends to the Inlddle of the stream
often has dIfficulty seemg why It IS not hIs natural nght to muddy the
waters flowmg past hIs door The law, always behInd the tllIles, reqUIres
elaborate stItchIng and fittIng to adapt It to tlus newly perceIved aspect of
the commons

The pollutIon problem IS a consequence of populatIon It dId not much
matter ho\\ a lonely Amencan frontIersman dIsposed of hIS waste "Flow
mg ""ater punfies Itself every ten miles," my grandfather used to say, and
the mvth was near enough to the truth when he was a boy, for there were
not too many people But as populauon became denser, the natural chemI
cal and bIolOgIcal recyclmg processes became overloaded callIng for a
redefinItIon of property nghts

HOW TO LEGISLATE TEMPERANCE"

AnalySIS of the pollutIon problem as a functlon of populatlon denSIty
uncovers a not generally recogmzed prmClple of moralIty, namely the
mora/It) of an act LS a functlon of the state of the Sl stem at the tlme It LS

performed 10 Usmg the commons as a cesspool does not harm the general
pubhc under frontier condItions, because there IS no pubhc, the same

10J Fletcher Situation EthiCS (Wesunmster Pluladelplua 1966)
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12 HARDIN

behaVIor In a metropohs IS unbearable A hundred and fifty years ago a
plamsman could kIll an Amencan bIson cut out only the tongue for hIs
dmner, and dIscard the rest of the ammal He was not many lTIlportant
sense bemg wasteful Today, wIth only a few thousand bIson left we
would be appalled at such behavIor

In passmg, It IS worth nothIng that the morahty of an act cannot be
determmed from a photograph One does not know whether a man lalhng
an elephant or setttng fire to the grassland IS harmmg others unttl one
knows the total system In whIch hts act appears "One pIcture IS worth a
thousand words," saId an anCIent Chinese, but It may take ten thousand
words to valIdate It It IS as temptmg to ecolOgists as It IS to reformers 10
general to try to persuade others bv way of the photographIc shortcut But
the essence of an argument cannot be photographed It must be presented
ratIonally-in words

That morahty IS system-sensItIve escaped the attentIon ofmost codrliers
ofetlucs m the past "Thou shalt not " IS the form of tradItIOnal ethIcal
dIrectIves whIch make no allowance for partIcular CIrcumstances The
laws of our SOCIety follow the pattern of anCIent ethtcs, and therefore are
poorly sUlted to governmg a complex, crowded, changeable world Our
epIcyclIc SolutIon IS to augment statutory law WIth adminIstratIVe law
Smce It IS practically ImpossIble to spell out all the COnditIOnS under whIch
It IS safe to bum trash In the back}ard or to run an automobIle WIthout
smog control, by law we delegate the detaIls to bureaus The result IS
admmistratIVe law, WhICh IS nghtlv feared for an anCIent reason-Quls
custodIer IpSOS custodes'-Who shall watch the watchers themselves') John
Adams saId that we must have a government of laws and not men
Bureau adIIlIIllstrators, trylDg to evaluate the morahty of acts In the total
system are sIngularly lIable to corruptIon prodUCIng a government by
men, not laws

ProhIbmon IS easy to legislate (though not necessanly to enforce), but
how do we legislate temperance? ExperIence 10dicates that It can be ac
comphshed best through the medIatIon of admmistrative law We hmn
possIbIhtIes unnecessanlv If we suppose that the sentIment of QUIS cus
todIer demes us the use of adminIstratIve la\\ We should rather retam the
phrase as a perpetual remtnder of fearful dangers we cannot avoId The
great challenge faCIng us no\\ IS to tn\ ent the correctIve feedbacks that are
needed to keep custodIans honest We must find v,avs to legItImate the
needed authont] of both the custodIans and the correctIve feedback.s
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TIle Tragedy of the Commons

FREEDOM TO BREED IS INTOLERABLE

13

The tragedy of the commons IS mvolved m populatlon problems m an
other way In a world governed solely by the pnnclple of "dog eat dog"
If mdeed there ever was such a world-how manv chIldren a faml1y had
would not be a matter of publIc concern Parents who bred too exuber
antly would leave fewer descendants not more, because they would be
unable to care adequately for theIr chIldren DavId Lack and others have
found that such a negatlve feedback demonstrably controls the fecundIty
of bIrds 11 But men are not brrds, and have not acted hke them for
nnllenOlums, at least

Ifeach human faml1y were dependent only on Its own resources if the
chIldren of lmproVldent parents starved to death if thus, overbreedmg
brought ItS own "puOlshment" to the germ hne-then there would be no
pubhc mterest m controlhng the breedmg of farruhes But our SOCIety IS
deeply comnutted to the welfare state 12 and hence IS confronted WIth
another aspect of the tragedy of the commons

In a welfare state, how shall we deal WIth the faml1y, the rehgIon, the
race, or the class (or mdeed any chstmgUlshable and cohesIve group) that
adopts overbreedmg as a pohey to secure Its own aggrandtzement" 13 To
couple the concept of freedom to breed WIth the bebef that everyone born
has an equal nght to the commons IS to lock the world mto a tragIc course
of actIon

Unfortunately thIS IS Just the course of actIon that IS bemg pursued b)
the UnIted NatIons In late 1967 some thlrt\ natIons agreed to the follov.
mg "The UOlversal DeclaratIon of Human RIghts descnbes the faml1v as
the natural and fundamental UOlt of soclet) It follov. S that any chOIce and
deCISIon WIth regard to the SIZe of the fa1l1lh must Irrevocabh rest WIth the
famIlv Itself, and cannot be made bv anvone else 14

It IS paInful to have to deny categoncally the vabdtty of thIS nght,
denvmg It one feels as uncomfortable as a resIdent of Salem Massachu
setts v.ho deOled the realIty ofv.ltches m the seventeenth centuT) At the
present tlme m lIberal quarters somethmg hle a taboo acts to mhIbIt
cntlCIsm of the UOlted Natlons There IS a feehng that the UOlted NatIons
IS our last and best hope that we shouldn't find fault WIth It we
shouldn't play mto the hands of the archconservauves However, let us not
forget what Robert LOUIS Stevenson saId "The truth that IS suppressed by
fnends IS the readIest weapon of the enemy , Ifwe love the truth we must
openly deny the valIdItv of the uOlversal Declarauon of Human RIghtS,

11 D Lack. The !'v atural RegulatIOn of -tn/mal \ umbers (Clarendon Press Oxford England
19,4)

1 H Glnetz From Uealth to "-elfare (Stanford L.D1\ersll\ Press Stanford Callf 1950)
1 G Hardin Persperrnes In Blolog! and MediCine 6 366 (1963 t
14L Thant International Planned Parenthood "H'KS 1I,lo 168 (Februan 1968) p 3

161



P J\THOGE~IC EFFECTS OF CONSCIENCE

CONSCIE~CE IS SELF-ELIMINATING

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

14 HARDIN

even though It IS promoted by the Umted NatIons We should also JOin

wIth Kmgslev DavIs 15 10 attemptmg to get Planned Parenthood-World
PopulatIOn to see the error of Its ways In embracmg the same tragic Ideal

It IS a ffilstake to thmk that we can control the breedmg of mankmd m the
long run by an appeal to conSCIence Charles Galton Darwm made thIS
pomt when he spoke on the centenmal of the pubhcatlon of hIS grandfa
ther s great book The argument IS straIghtforward and DaI'W11llan

People vary Confronted Wlth appeals to Imnt breedmg, some people
will undoubtedly respond to the plea more than others Those who have
more cluldren will produce a larger fractlon of the next generatIon than
those With more susceptIble conSCIences The dIfferences will be accen
tuated generatIon by generatIon

In C G Darwm's words "It may well be that It would take hundreds
of genratIons for the progemuve instinct to develop In thIS way, but If It
should do so, nature would have taken her revenge, and the vanety Homo
contraczpzens would become extInct and would be replaced by the vanetv
Homo progenmvus 16

The argument assumes that conSCIence or the deSIre for children (no
matter whIch) IS heredItary-but heredItary only In the most general for
mal sense The result Will be the same whether the attItude IS transmItted
through germ cells, or exosomatIc.ulv, to use A J Lotka S term (If one
demes the latter pOSSIbIlIty as well as the former, then what s the pomt of
education") The argument has here been stated In the context of the
population problem but It apphes equally well to any mstance In wmch
sOClet) appeals to an mdiVIdual explOltlng a commons to restraIn hlmself
for the general good-by means ofms conSCIence To make such an appeal
IS to set up a selective svstem that works toward the ellIIunation of con
SCIence from the race,

The long-term dIsadvantage of an appeal to conSCIence should be enough
to condemn It but It has senous short-term dIsadvantages as well If we
ask a man who IS explomng a commons to deSIst "m the name of con-

15K Da\lS SCIence 158 730 (1967)
lOS Tax Ed Elo!utlon A{ler DaMim (Lmversltv of ChIcago Press Clucago 1960) vol 2
p 469
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SCIence," what are we saYIng to hIm? What does he hear?-not only at the
moment but also 10 the wee small hours of the mght when, half asleep, he
remembers not merely the words we used but also the nonverbal commu
mcation cues we gave hlffi unawares? Sooner or later, consClously or
subconscIously, he senses that he has receIved two commUDlcations, and
that they are contradIctory 1 (mtended commumcanon) "Ifyou don't do
as we ask, we wtll openly condemn you for not actmg hke a responsIble
CltIZen",2 (the unmtended communIcatIon) "If you do behave as we ask,
we will secretly condemn you for a sunpleton who can be shamed roto

---- -standmg aside w1llle the rest of us exploIt the commons "
Everyman then IS caught In what Bateson has called a "double bmd "

Bateson and hIS co-workers have made a plausIble case for vIewmg the
double bmd as an Important causative factor In the genesIs of sduzophre
rna 17 The double blOd may not always be so damagIng, but It always
endangers the mental health of anyone to whom It IS applIed 'A bad
consClence," saId NIetzsche, "IS a kmd of Illness"

To conjure up a conscIence 10 others IS temptIng to anyone who WIShes
to extend hIS control beyond the legal lmuts Leaders at the hIghest level
succumb to thIS temptatIon Has any presIdent dunng the past generation
faIled to call on labor umons to moderate voluntanly theIr demands for
hIgher wages or to steel compames to honor voluntary guIdelInes on
pnces? I can recall none The rhetonc used on such occasIons IS deSIgned
to produce feehngs of guIlt 10 noncooperators

For centunes It was assumed WIthout proof that guIlt was a valuable
perhaps even an mdlspensable mgredlent of the CIVIlIzed hfe Now, In thIS
post-FreudIan world we doubt It

Paul Goodman speaks from the modem POInt of VIe\\' when he says
1\10 good has ever come from feelIng guIlty, neither mtellIgence, polIcy

nor compassIon The gUIlty do not pav attentIon to the object but only to
themselves and not even to theIr own mterests whIch mIght make sense
but to theIr anXietIes' 18

One does not have to be a professlOnal psychlatnst to see the conse
quences of anxlet\ We m the Western world are Just emergmg from a
dreadful two centunes-Iong Dark Ages of Eros that was sustamed partly
b\- prOhIbltIon laws but perhaps more effectIvely by the anxlety-generat
109 mechamsms of educatIon Alex Comfort has told the story well 10 The
An\len MaJ...ers 19 It IS not a prett\ one

Smce proof IS dIfficult we may even concede that the results of anxiety
mav sometlmes from certam pomts of VIew be deSIrable The larger
question \\e should ask IS whether as a matter of polIcy we should ever
encourage the use of a techmque the tendency (If not the mtentlon) of

I G Bateson D D Jackson J Hale\ J WeakJand Behalloral SCIence I 251 (1956)
ISp Goodman ~eH lor/... Rellell of Boo!..s 10 (8) 22 (23 Ma\ 1968)
Iq-\ Comfor' The -In\lefl ~a/...ers (1\ielson London 1967)
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16 HARDIN

WhICh IS psychologIcally pathogemc We hear much talk these days of
responsIble parenthood, the coupled words are Incorporated Into the tItles
of some organIzatlons devoted to bIrth control Some people have pro
posed maSSIve propaganda campaIgns to Inst111 responsIbility Into the
natlon's (or the world's) breeders But what IS the meamng of the word
conSCIence? When we use the word responsIbIhty In the absence of sub
stantIal sanctIons are we not tryIng to browbeat a free man In a commons
lOto actIng agaInst hIS own Interest? ResponsIbl1Ity IS a verbal counterfeIt
for a substantIal qUId pro quo It IS an attempt to get somethmg for
nothmg

If the word responsIbIhty IS to be used at all, I suggest that It be In the
sense Charles Frankel uses It 20 "Responslblhty," says tlis phl1osopher,
"IS the product of definIte socIal arrangements" Notice that Frankel calls
for SOCIal arrangements-not propaganda

The SOCIal arrangements that produce responsIbility are arrangements
that create coerCIon, of some sort ConSIder bank robbIng The man who
takes monev from a bank acts as If the bank were a commons How do we
prevent such actIOn? CertaInly not by trymg to control hIS behaVIor solely
by a verbal appeal to hIS sense of responsIbIhty Rather than rely on
propaganda we follow Frankel s lead and InSISt that a bank IS not a
commons we seek the definIte SOCIal arrangements that w111 keep It from
becommg a commons That we thereby mfnnge on the freedom of would
be robbers we neIther denv nor regret

The morahty of bank robbmg IS partIcularly easy to understand be
cause we accept complete prohIbItIOn of thIS actIVItv We are wIllIng to
sav Thou shalt not rob banks," without provIdmg for exceptIons But
temperance also can be created bv coerCIOn Taxmg IS a good coerCIve
de\ICe To keep downtown shoppers temperate In theIr use of parkmg
space 'We mtroduce parkmg meters for short penods and traffic fines for
longer ones We need not actuallv forbId a CItIzen to park as long as he
~ants to we need merely make It mcreasmgl} expenSIve for hIm to do so
Not prOhIbltlon, but carefully biased optiOns are what we offer hIm A
~adlson J\venue man mIght call thIS persuaSIOn I prefer the greater
candor of the word coerCIon

CoerCIOn IS a dIrty word to most hberals now but It need not forever
be so o\s WIth the four-letter words ItS dirtmess can be cleansed away by
exposure to the hght by savmg It over and over without apology or

°c Frankel The Case for Modern Man (Harper & Row Nc\l. York 1955) p 203
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embarrassment To many the word coerCIOn ImplIes arbItrary deCISIons of
dIstant and IrresponSIble bureaucrats, but thIS IS not a necessary part of Its
meaDlng The only land of coerCIon I recommend IS mutual coerCIon,
mutually agreed upon by the maJonty of the people affected

To say that we mutually agree to coerCIon IS not to say that we are
requrred to enJoy It, or even to pretend we enJoy It Who enJoys taxes? We
all grumble about them But we accept compulsory taxes because we
recogmze that voluntary taxes would favor the conSCIenceless We mstI
tute and (grumblIngly) support taxes and other coerCIve deVIces to escape
the horror of the commons

An alternatlve to the commons need not be perfectly Just to be prefera
ble WIth real estate and other matenal goods, the alternatIve we have
chosen IS the Instltutlon of pnvate property coupled With legal mhentance
Is thIS system perfectly Just? As a genetlcally tramed bIolOgIst I deny that
It IS It seems to me that, If there are to be dIfferences 10 mdIVIdual
mhentance legal posseSSIon should be perfectly correlated WIth bIolOgIcal
mhentance-that those who are bIolOgically more fit to be the custodIans
of property and power should legally mhent more But genetlc recombma
tlon contInuallv makes a mockery of the doctnne of "hke father, lIke son'
unphCIt In our laws of legal Inhentance An IdIot can 10hent rmlhons and
a trust fund can keep hIS estate mtact We must admIt that our legal system
of pnvate property plus 10hentance IS unjust-but we put up WIth It

because we are not conVinced at the moment, that anyone has Invented
a better svstem The alternatIve of the commons IS too homfymg to
contemplate InjustIce IS preferable to total rum

It IS one of the peculIantles of the warfare between reform and the
status quo that It IS thoughtlessly governed by a double standard When
ever a reform measure IS proposed It IS often defeated when Its opponents
tnumphantlv dIscover a fiav. 10 It As KIngsley DaVIS has pomted out,21
worshIpers of the status quo sometImes Imply that no reform IS pOSSIble

-----WIthout unanImous agreement an ImplIcatIon contrary to histoncal fact
As nearh as I can make out automatIC rejection of proposed reforms IS
based on one of two unconSCIOUS assumptions (1) that the status quo IS \
perfect or (1) that the chOIce we face IS between reform and no action If
the proposed reform IS Imperfect we presumablv should take no actIon at )
all v. hIle we v. an for a perfect proposal ~

But we can never do nothmg That whIch we have done for thOUSands
of years IS also actIon It also produces evIls Once we are aware that the
status quo IS action. we can then compare ItS dIscoverable advantages and
dIsadvantages WIth the predIcted advantages and dIsadvantages of the
proposed reform dIscountmg as best we can for our lack of expenence

ZlSee J D Roslansb Genetics and the Future of Man ('&"ppleton-Centurv-Crofts Ne\\
york 1966) p 177
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18 HARDIN

On the basIs of such a companson, we can make a rational declSlon whIch
will not mvolve the unworkable assumptIon that only perfect systems are
tolerable

Perhaps the SImplest summary of thIS analySIS of man's populatIon prob
lems IS thIS the commons, If Justrliable at all, IS Justrliable only under
conditIons of low-populatIon denSity As the human populatIOn has m
creased, the commons has had to be abandoned 10 one aspect after an
other

FIrst we abandoned the commons In food gathenng, enclosmg farm
land and restnctmg pastures and huntIng and fishIng areas These restnc
tlOns are sull not complete throughout the world

Somewhat later we saw that the commons as a place for waste dISPOSal
would also have to be abandoned RestnctlOns on the disposal ofdomestIC
sewage are WIdely accepted 10 the Western world, we are still strugghng to
close the commons to pollution by automobtles, factones, msecticide
sprayers, fertlhzmg operatIons, and atOmIC energy mstallatlons

In a stl11 more embryOnIC state IS our recogmtIon of the eVIls of the
commons In matters of pleasure There IS almost no restnction on the
propagation of sound waves m the pubhc medIum The shoppmg pubhc
IS assaulted with mmdless mUSIC, WIthOUt ItS consent Our government has
paId out btlbons of dollars to create a supersonIc transport whIch would
dIsturb 50,000 people for every one person whlsked from coast to coast 3
hours faster AdvertIsers muddy the arrwaves of radIO and televlSlon and
pollute the VIew of travelers We are a long way from outlawmg the
commons m matters of pleasure Is thIs because our Puntan mhentance
makes us VIew pleasure as somethIng of a sm, and pam (that IS, the
pollutIon of advertIsmg) as the SIgn of VIrtue?

Every new enclosure of the commons 1Ovolves the mfnngement of
somebody's personal hberty Infnngements made m the dIstant past are
accepted because no contemporary complams of a loss It IS the newly
proposed mfnngements that we vIgorously oppose, cnes of "nghts" and
'freedom' fill the aIr But what does "freedom" mean? When men mutu
ally agreed to pass laws agamst robbmg, mankmd became more free, not
less so IndIVIduals locked Into the 10glc of the commons are free only to
bnng on unIversal rum, once they see the necesSIty of mutual coerCIon,
they become free to pursue other goals I beheve It was Hegel who saId,
"Freedom IS the recognmon of necessIty"

The most Important aspect of neceSSIty that we must now recogmze IS
the necessity of abandonmg the commons 10 breedmg No techmcal solu
tIon can rescue us from the mIsery of overpopulatIon Freedom to breed
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,",Ill bnng rum to..111 -\t the moment to ..1vOld hard decIsions many of us
.ue tempted to propagandIZe tor conscience and responsible parenthood
The temptation must be resisted because an appeal to mdependently
actIng consciences selects for the disappearance of all conscience In the
long run aftd an Increase m an'tletv In the short

The onh way we can presen-e •.md nurture other and more precIous
treedoms IS bv relmqulshmg the treedom to breed and that verY soon

Freedom IS the recognition or neceSSIty -dnd It IS the role of educatIOn
to re\le.1l to .111 the nel.eSSltv ot abandonmg the treedom to breed Onlv so
can ,",e put •.In end to this a~pe~t ot the trJgedv ot the commons
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DIrector, Total QualIty

M01lsanto ChemIcal Company
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Statistical Measures for
Mal1agement Oversight to Achieve

Continuous Improvement at
Monsanto Chemical Company
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M onsanto ChemIcal Company has
de\ eloped a Total Quallty Improve
ment Process that has ensured the com

"''::'n\ of continuous Improvement In Its envIron
l"1ental and safety processes management Th1s
'"'arer \\ 111 focus on that process, which actually
l..<::,an m the mcreasmg awareness of quallty can
'lderatIons \... orId"" Ide

As a result of nsmg standards bemg created
and met b\ global competIhon consumers have be
C0me more a'... are of quahty and Its Importance
EHr\ time they reCel\e the features and perfor
nance the\ look for m a product, consumers be
,orne less tolerant of poorly made Items In fact, a
1988 surve\ conducted by the Gallup Group mm
catpd that Amencans are w11hng to pay a substan
tial premIum to get hIgh quallty products rather
than a\ erage quallty ones

Consumers for example, md1cated that they
\.. ere \'\ lHmg to pay 20 percent more for hIgh
quaht) automobIles 67 percent more for premIum
tele\ lSlons, and 72 percent more for hIgh quahty
sofas Granted, Monsanto ChemIcal Company
doesn t manufacture these products, but It does
Froduce a number of dIfferent matenals that go
mto them, such as Lustran plashcs, Santoprene ther
moplastlc elastomers, and Wear-Dated fabnc fibers

16~b

Our entIre product portfoho conSIsts of hIgh-per
formance matenals that add quahty and value to
our customer's products - ""hat the ultimate con
sumer IS looking for

The foreIgn car market offers one example
Japanese and German car manufacturers took a
huge share of the Amencan automotIve market by
provldmg what the consumer was lookIng for bet
ter gas mIleage, quahty, and styhng

In response to thIS loss of market share, the
Amencan auto mdustry - firms hke Ford,
Good)ear, Armstrong.. and others - ln1tIated ag
greSSIve campaIgns to Improve the quahty of their
products They also approached their supphers, m
cludmg Monsanto ChemIcal Company, and asked
them to Jom WIth them In theIr effort to Improve the
quahty of then goods and seTVlces

Not surpnsmgly, Monsanto elected to work
WIth them as dId Its competltors Dow, DuPont,
General Electnc, and Borg Warner These com
pames recogmzed that those who didn t play 
and play well - would be replaced by someone
else The Journey toward total quahty had begun

About the same hme, quahty consultants and
mdlvldual compames recogmzed as leaders 1n

quallty management determmed that mternal mef
ficlenCles 1Il most Amencan nrms represent 20 to 30
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percent of re\ enues That fIgure represented a
porennaJ Denent or several nunarea mUllan aouars
for compames the SlZe of Monsanto Chemical

Fmally, the consultants and leaders showed us
that b) ehmmatmg mefflClencles and the hassles
that go V\lth them employees would become
motl\ ated and their productiVity and pnde m therr
V\ ork V\ ould mcrease

Monsanto's Approach to QualIty
Improvement
Monsanto defines 1/ qualIty" as consistency 10 meet
109 agreed-upon reqwrements V\lth goods and
seI"\ Ices that add value, for example, product
punty; Just m-tlme dehvery, mVOlce accuracy, or
any other measure agreed upon V\lth the customer
To deliver quaIlt\ ,\ e worked V\lth SRI InternatIon
al to de\ elop the Total Quahty Improvement
Process Total Quahty mvo1\ es a S) stematIc process
designed to change the culture of a company to
mak.e It more eftectlve and efflaent 10 meehng
agreed-upon customer requIrements Hallmarks of
thiS process mclude a strong customer focus and a
commitment to contmuous Improvement

\1onsanto s process encourages employees (1)
to meet with therr customers (1Oternal or external)
to agree on the re-=Iulrements or factors most Impor
tant to the custoner and (2) to use systematic pro
cedures to create opportunitIes that V\lll, reduce
\\ aste and Impro' e customer satisfaction Quality

Impro\ ement Teams, t) plcally multifunctional and
muble\ el are u~ed extensively to address oppor
tumtles to ImprO\ e quaht) Monsanto IS committed
to contmuous Improvement, the target IS perfec
tion

Three guldmg pnnclples descnbe the Total
QuaIlt\ process at Monsanto

• Focusmg on the customer;

• Constanth stnvmg to Improve everythmg
... e do ... Ith perfectIon as our goal, and

• Invoh 109 e\ ery person 10 the process

Monsanto focuses on the customer by

• Meetmg agreed-upon reqwrements,

• Understanding how our products and
sen Ices add value for customers,

• CollaboratIng With customers to develop
ne... products, and

• Contmuou~ly seeklng obJecove feedback on
our performance

We continuously Improve by-

• Vlewmg all work as a process,

• Making all processes effective, efflaent and
adaptable,

• Controlhng WIth m-process measures,

• Mamtammg construcbve dlssahsfactlOn
With the present level of performance,

• Ehnunatmg actIvIties that do not add value
to the customer, and

• Holdmg gams and mcorporahng lessons
learned

And fmally, all employees

• View theIr Job as part of a process that can
be systematically Improved,

• Recognize people as the major source of all
process Improvement,

• Understand our customer's needs and
expectatIons,

• Reahze that every level 10 the organlZatIon
must be actn ely Involved to assure
long-term success, and

• Reward those who practice and apply these
concepts 10 their purSUIt of
customer-focused contmuous Improvement

Total Quahty V\ as mtroduced company-wide m
1986 Smce then, extensive trammg has been con
ducted EssentIally, all 18,000 Monsanto Chemical
Company employees completed the one-day onen
tatlOn course that mtroduced quaIlty Improvement
concepts

Key Tools
All employees also completed the two-day Pnn
clples of Contmuous Improvement Course that
focuses on Monsanto s 10-step process to Identliy
problems, causes, and solutIOns Monsanto uses
cost of quaIlty analySIS to Identify opportunitIes for
Improvement, espeCIally In staff support areas Ex·
tenslve training m statIsbcal methods was con
ducted at plants and offices to help Improve the
capabilities of our many manufactunng. busmess,
and admmlstratIve processes Employees learn to
, hsten to the process," and Idenhfy opportunities

t~9
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Figure 1 -Example of the BUSiness Process Improvement technique
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and 1Ocreas1Og fmancial beneftts for Monsanto
ChemIcal Company, and a grow1Og number of cus
tomer a\\ards recogruz1Og our progress and con
tnbutlon The number of actlve quallty Im
provement teams has mcreased from 200 10 1986 to
over 1 500 last year Each team represents roughly
10 people who actIvely partlClpate 10 the quallty
Improvement process, rang10g from hourly
employees ehnunat10g waste and rework to seruor
managers streaml1010g admlOistratIve processes

The econOmIC beneftts are even more Impres
SIve The dollar Impact of quahty Improvement
projects has 10creased nearly four times when com
pared to the dollar Impact 10 1986 We now see a
payback ratIo of 4- or 5-to-1 for every dollar 10
vested 10 quahty Improvement These numbers
represent an ImpressIve return on Monsanto's In

\ estment 10 tralrung and support and Illustrate the
reason ""hy we say that "qualIty doesn't cost It
pays"

Total Quahty also pays bIg dlvIdends, as lOch
cated by our customers Numerous examples eXlst
of mcreased sales volume and market share result
109 from the Improvements 10 product and service
qualIty achIeved through the Total Quahty process
Monsanto Chemical Company plants, busmess
umts, and dIVISions have received dozens of formal
suppher recogmhon awards from customers such
as Chrysler, FIrestone, CIba-Gelgy, Dow, General
Motors, PIllsbury, Texaco Chemicals, and others

• COMPLEX PROCESSES

• TOO MANY STEPS

• TOO MUCH TIME

A 01°--;t ... • TOO MUCH RESOURCE.. I C - - IF·INEFFICIENT

E • SLOW TO RESPOND TO

I_-=================~ •IMPACTS PROFITS

19705} A ~_ • SIMPLIFY

• ELIMINATE UNNECESSARY
... WORK/STEPS

... L...C ,I ~ ~. REDUCE CYCLE TIME

I
~ ·IMPROVES EFFICIENCY

• & PROFITABILITY
'---- ......1

tor step-change lmpro'vements Extenslve tramIng
IS also conducted In our plants and offices on team
\\ ork leadershlp, and facl1ltatlOn We have found
tms trammg to be the most effectIve way of em
PO\\ enng emplO\ ees and achIev10g a sense of
0\\ nershlp

ISO 9000 IS a se,es of InternatlOnal Quallty As
surance Standards deSIgned to Improve the ablllty
of sen Ices and manufactunng processes to consIs
tently acme\ e deSIred outcomes As a result of EC
1992 and the global environment 10 whIch we
compete more and more comparues have asked
theIr supphers to ha\ e ISO 9000 Quallty Assurance
5\ :>tems In place as eVIdence of theIr ab111tv to meet
requirements Monsanto has plants that are
regIstered 10 these cntena and IS aggresSl\ ely pur
sumg reglstratlOn 10 others

Busmess Process Impro\ ement IS a techruque
des'gned to ImproH very complex admlrustra
tl\ e I busmess processes (see FIg 1) Monsanto uses
thIS process to help ahgn ItS quahty Improvement
effort \A, Ith ke\ bUSinesses strategIes

BenefIts of the Total QualIty
1mprovemen l Process
l\esults aChle\ ed to date mclude nsmg enthusIasm
and 10\ oh ement among employees, slgmncant
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USing StatIstical Measures used are "text book examples of the contmuous
Improvement process
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FIrst th1s team vahdated theU" proJect's obJec
tives by holdmg dISCUSSIOns WIth several
metropohtan St LOUIS emergency response or
ganIzatIons (These are the customers In the qualIty
context) The MERIT response communIcahons
system 1S complex To ensure that all Improvement
possIblhtIes were reVle\-\ ed, a flo\\ dIagram of the
commUnIcatIons process was de\ eloped (FIg 3)
After defmIng the process, a cause-and-effect
diagram - an espeCIally effecnve team tool- was
developed

In the qualIty bUSIness, Figure 4 IS known as a
fIshbone or Ishlka\\a diagram, \\ hlch records and
sho\'. s relatIonshIps ben... een potential causes of an
effect such as Improved response tIme Usually It S

produced by braInstormIng, organIzmg, and
diagrammmg potential causes Into categones The
diagram then serves as a focal pomt to dISCUSS such
tOpICS as \\ hat the most probable causes are and
\\ hat data should be collected to \ enfy these cause
and-effect relahonshIps

The MERIT CommUnICatlOns Team then
deSIgned a survey Instrument to collect deta1led
categonzed data on an InCidents The causes of
delays In commUnICatlOns \\ ere IdentifIed, and cor
rectIve actIon on the systemIc causes of these delays
\\ as del eloped and 1mplemented One soluhon
\\ as to Improve the S) stem for selectIOn and tram
mg of MERIT personnel

The MERIT team's \\ ork 1S t) plcal, many other
teams are currently pursumg Improvements m VIr

tually every process we use to serve our
stakeholders customers, employees, commUnItles,
and stockholders Thus, to take another example,
employees and commumtles ha\ e benef1ted from
the contInual Improvement In Monsanto's safety
performance FIgure 5 reflects the favorable trends
ThiS chart prepared for semor management, IS
re\ lewed monthly for trends The center lIne repre-

1S
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Figure 2 -Average merit response time

The MERIT Project
ContInUOUS Improvement of all Monsanto proces
ses IS one of the three gUIdIng pnnclples of our
Total Quahh Improvement Process Our traInIng
course PnnClples of Conhnuous Improvement
(PCI) empha:>lzes that all work IS a process and all
processes can be contInuously Improved VIrtually
e\ eT) Monsanto emplovee has taken the PnnClples
of ContInuous Improvement ThIS course provIdes
a 10 step process for ImprOVIng processes and the
baSK team tools, IncludIng process £10\01, dIagrams,
cause and effect diagrams, and data analvsIs tech
mques The data anah SIS tools taught In the pC!
course Include hIstograms, scatter diagrams, run
charts and control charts Also, thousands of
employees had four da, s of addItional traInIng In
USIng statIstIcal process control technIques for Im
pro\ Ing processes

ThIS traInIng has had a dramatIc Impact on the
organIzatIon S culture and performance The
hundreds of quahty Improvement project teams
descnbed earher successfully completed projects
that attaIned breakthrough performance In en
\ ITonmental and safety areas as ,.. ell as In product
quaht\ and customer serVIce Each vear \\ e
celebrate the accomphshments of these teams at a

Conference of ChamplOns" For \1onsanto
emplo\ ees thIS event IS roughlv equl\ alent to
Oscar~ nIght for the motIon pIcture Industry ThIS

e\ ent leatures presentatIons of e'Xemplan ImprO\ e
ment projects IncludIng those that ha\ e aChIe\ ed
slgnJ'lCant results In the em lTonmental, health and
safeh areas

A,n example of projects submItted to thIS con
ference IS one called "Improve MERIT CommunIca
tions \.fERIT IS the acronym for Monsanto
EmergenC\ Response InformatIon Team - our sys
tem for communIcatIng \\ Ith and respondmg to a
chemIcal emergency InCldent SIte outSIde plant
boundanes ThIS MERIT S) stem often Interacts
\\ Ith the Chemical \1anufacturers ASSOCIation's
Chemtrec s\ stem thIS system had proven effechve
'''Ith no ob\"]ous problems, ho\.. ever, a team of
Monsanto employees deeded to apply the Total
Quaht\ Impro\ ement Process to the MERIT sys
tem The team s obJeCh\ e ' .. as to reduce the hme re
qUIred for Monsanto s response to requests for
assistance dunng outSIde emergency Inedents

Figure 2 shows the results of the team s con
tInUOUS Impro\ ement efforts The a\ erage MERIT
response tIme \.. as reduced b) nearly 60 percent
from the base \ ear 1987 The technIques thiS team
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Figure 4 -A fishbone diagram showing MERIT communications perceived obstacl••
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FIgure 5 -Monsanto ChemIcal Company's OSHA inJury
rate and moving average by month
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sents an estImate of the process average I e the
mo\ Ing average of the monthlv injury rates The
control limits are three standard devIatIOns above
and belo\', the center lme These control limIts pro
\ Ide a \,sua! alarm thiS process has not been
stable 0\ er the four vear penod Instead, a clear 1m
pro\ ement trend has occurred the center line and
control limIts have been adjusted twIce

has an opportumty to find and correct the causes of
mstablhty

If trends eXIst In the charted data or pomts that
are outSide the range of normal vanatlon, a high
probablhty eXists that the cause IS fmdable These
speCIal causes are usually easy to fmd and correct
Ehmlnatmg them IS the recommended fIrst step In

Improving processes

When the process IS stable and predictable, the
next Vital question can be addressed Is the process
capable of consIstently meetmg requirements? ThiS
queshon IS answered by companng the normal
\ anatlon mherent to a stable process WIth the re
qUirements establIshed for the process output If a
reasonable probablhty eXIsts that the normal" ana
hon In the output of a process wIll fall outSIde the
requirements, then the capablhty of a process must
be Improved Such Improvement wl1l requIre a fun
damental change m the process or system and leads
to another Important lesson In continuous Im
provement owners of processes must understand
that exhortations, slogans, and goals are not effec
tl\ em brmgmg about Improvement m a Incapable
process

ImproVing a process or system's capablhty re
qUIres a systematic approach, such as the lO-step
Improvement process taught In the PnnClples of
Contlnuous Improvement The MERIT Com
mUnications Improvement Team used thIS baSIC
Fnnclple to develop an Improved system for tram
Ing Involved personnel ThIS fundamental change
resulted In much of the Improvement sho\\ n m the
A\ erage MERIT Response TIme Chart The 1m
pro\ ements sho\', n m Figure 5 are a direct result of
applvmg Monsanto s Total Quahty process to ItS
safety actiVIties

USing statistical charting can greatly aId
management s overSIght of S\ stems operations
TradItIOnal management reports often obscure VItal
Informatlon needed to assess the stabIlIty and
capablhty of the system bemg reVle\\ ed FIgure 6 IS
one example of a traditIonal report to management
These old style' reports are tabular summanes of
data-of-the-month and year-to-date results In thIS
format, It s ImpOSSible to analyze the report for
trends or to assess the baSIC stabIhty and capablbty
of systems

Contrast the old style report WIth a statistical
control chart of the same data shown In Figure 7,
which proVIdes a clear picture of vanatlOn and
trends In results ThiS chart Will help management
make mformed deClslOns about pnontlzmg Im
provement efforts, allocatmg resources to Improve
ment actl\ Itles mterpretmg rates of progress and
the effects of changes to the s} stem and others

2/C c_26/e ~ c ee 6 e c as 6/;

~ote the trend m the past SIX months ThiS
senes of SIX pomts above the center hne may have
resulted from a pause In work on ImprO\ ement In

satet\ Frocesses caused by a major restructunng of
\1onsanto Chemical Company Trend analvsls
usmg charts hke thiS one IS a vItal act]\'1ty for
management personnel \\ Ith responsIbl1lt\ for Im
pro\ mg the s\ stems used to assure safe operations

\1anagement oversIght on the results of
process Impro\ ement \\ ork IS greatl} fanhtated by
sta·lstlcal control charts and an understandmg of
\ anatlOn The statistical control chart pro\ldes es
sentIal informatIOn on the capablhty and stablhty
of the S\ sterns bemg used 0\\ ners of S\ sterns or
processes must ha\. e mformatlon on t\\ 0 \. Ital ques
tlons

1 Is the process stable and In control?

2 Is the system or process capable of consls
tend} meeting requirements?

An 0\\ ner of a process or system IS defmed
as the mdl\ Idual \\ ho controls the necessary
resources and has the authonty needed to change
the S\ stem or process One of the lessons of con
tinUOUS Improvement IS that the o\', ner of the sys
tem must be 1m 01\ ed In all actIVIties directed at
changing the s} stern The 0\\ ner should manage
Impro\ ement uSing facts and data Control chart
mg of process output data pro\.ldes the 0\\ ner \\ Ith
ans\\ ers to the vital questions If the output of the
process IS unstable and unpredictable the owner
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RELEASE INCIDENT SUMMARY

FOR MONTH, YEAR

#

Conclusion
\1onsanto ChemIcal Company clearly benefits from
usmg the Total Quallty Process for connnuous Im

provement Wlule progress IS apparent, and we
ha\ e learned some thmgs about Improvmg proces
ses, no one has declared 'lCtOry \1onsanto con
tmues to search for .... a) s to mcrease ItS rate of
progress With the Total Quallty Process

Based on our expenences WIth Total Quallty
and these baSIC stahstlcal techmques, we can hIghly
recommend them to any orgamzatlOn Monsanto
has v..Illingly shared, and WIll contIDue to share, ex
penences WIth Its Total Quallty Process These tech
mques w111 faC1lltate Improvements m enVlron
mental safety, and health control systems and m
commumcanons related to thls Improvement work.
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COMPANY

TOTAL INCIDENTS FOR MONTH

PRIMARY CAUSE OF INCIDENT

- EQUIPMENT FAILURE

- PIPING FAILURE

• INSTRUMENTATION FAILURE

• PROCESS UPSET

• PROCEDURAL

- OTHER

SIGNIFICANT EVENT OR ACCOMPLISHMENT FOR THE MONTH.

Figure 6 -Example of a traditional report.

Figure 7 -A statistIcal control chart showing total
release incidents.
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- Good management Q.QIJtIols CO!!J:P1eXlty,
effectlve leaderslnp produces useful change

by John P Kotter

LeadersbJ.p 15 dIfferent from management, but not
for the reasons most people dunk LeadersbJ.p lSD,'t
mystlcal and mystenous It has nothmg to do WIth
havmg "chansma" or other aotlc personahty tralts
It 15 not the provmce of a chosen few Nor 15 leader
shIp necessanly better than management or a re
placement for It.

Rather, leadershIp and management are two dlS
nncnve and complementary systems of actlon Each
has Its own function and characterIStic aCtlVltles
Both are necessary for success m an mcreasmgly
complex and volatJ.1e busmess enVU'Onment

Most U S corporations today are overmanaged and
underled. They need to develop theu capaCIty to ex
erclSe leadersbJ.p Successful corporatlans don't walt
for leaders to come along They actlvely seek out pea-

John P Kotter IS professor of orgamzatlOIlal behaVlor at
p HaTVQId Busmess School QIld the author of The Gen
al Managers (free Press 1982) Power and lDfluence

(Free Press 1985) QIld The Leadershlp Factor (Free Press
1988) H1s most recent book 1S A Force for Change How
Leaderslup Diliers from Management (Free Press 1990)

pIe WIth leaderslnp potennal and expose them to ca
reer expenences desIgned to develop that potentlal
Indeed, WIth careful selectlon, nurtuI1IJg, and encour
agement, dozens ofpeople can play unportant leader
sbJ.p roles In a busIness orgaDJZatlon

Leadership complements
management
It doesn't replace IT

But wbJ.le Improvmg theu ability to lead, compa
mes should remember that strong leadershIp WIth
weak management 15 no better, and 15 sometImes ac I

tually worse, than the reverse The real challenge 15

to combme strong leadersbJ.p and strong manage
ment and use each to balance the other

Of course, not everyone can be good at both leadIng
and managlIlg Some people have the- capacIty to be
come excellent managers but not strong leaders Oth
ers have great leaderslnp potenoal but, for a vanety of
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reasons, have great d.J.£f1culty becoIIllIlg strong m.m
agers SIIlMt compaIlles value both kmds of people
and work hard to m.ake them a part of the team

But when It comes to prepanng people for execu
tlve Jobs, such compaIlles nghtly Ignore the recent
hterature that says people cannot manage and lead.
They try to develop leader-managers Once compa
roes understand the fundamental cbfference between
leaderslup and management, they can begm to groom
thelI' top people to proVlde both.

The Difference Between Management
and Leadership

Management 15 about copmg With complexIty Its
praetlces and procedures ale largelya respoose to one
of the most sIgDJ.b.cant developments of the twentI
eth century the emergence of large orgamzatIons
Without good management, complex enterpnses
tend to become chaottc m ways that threaten theu
very exJ.Stence Good management bnngs a degree of
order and consistency to key chmenslOns Wee the
quahty and prohtability of products

Leaderslnp, by contrast, IS about copmg Wlth
change Part of the reason It has become so Important
m recent years 15 that the busmess world has become
more competItIve and more volatl1e Faster techno
lOgical change, greater mternanonal competInon,
the deregulatIon of markets, overcapacity m capital

I "intensive mdusmes, an unstable oLl canel, ralders
Wlth Junk bonds, and the changmg demographics of
the work force are among the many factors that have
conmbuted to thts sh1ft The net result 15 that domg
what was done yesterday, or domg It 5% better, 15 no
longer a formula for success Major changes are more
and more necessary to SUIVlve and compete effec-

I tlvely m thts new enV1.IOD.IIlent. More change always
demands more leaderslup

Consider a sunple military analogy a peacettme
army can usually SUIVlve WIth good adnumstratIon
and management up and down the hierarchy, coupled
With good leadership concentrated at the very top A

I warnme army; however, needs competent leaderslnp
at all levels No one yet has figured out how to man
age people effectlvely mto battle, they must be led

These chf£erent funCtlODS-COpmg With complex
Ity and COPIng With change-shape the charactenstlc
aCtlVltles of management and leadershtp Each sys
tem of action mvolves deCidIng what needs to be
done, creatmg networks of people and re1anonshJ.ps
that can accomphsh an agenda, and then tryIng to en
sure that those people actually do the Job But each
accomphshes these three tasks m d1fferent ways
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LEADERS

CompaIlles manage complex:tty ftrst by plaIlI1.lIlg
and budgetmg-seto.ng targets or goals for the future
(typically for the next month or year), establtshmg
detatled steps for achtevmg those targets, and then al
locanngresources to accompllsh those plans By con
trast, leadIng an organIZation to constructive change
begtns by sett11lg a dll'ectIoll-developmg a VISion of
the future joften the dtstant future) along WIth strat
egles for produCIng the changes needed to achteve
that VlSlon. \" bfu sc..0 ..j l'="..,}~

Management develops the capaCIty to achteve Its
plan by ozganmng tmd staffmg-creanng an orgam
zatlonal structure and set of JObs for accomphshmg
plan reqw.rements, staffmg the Jabs With quahhed m
dIVlduals, communtcattng the plan to those people,
delegattng responsibility for c.urymg out the plan,
and deVISing systems to momtor implementatIon.
The equIValent leadershIp aetlVlty, however, 15 a.1lg:o.
mg people Thts means commumcatmg the new dI
rection to those who can create coahtlons that
understand the VlSlon and are cOll1IIlltted to ItS
achtevement.

Fmally, management ensures plan accomphsh"
ment by COlltrollmg tmd problem solvmg-momtor
mg results versus the plan m some detatl, both
fonnally and mfonnally, by means of reports, meet
mgs, and other tools, ldentlfymg deVlatlons, and
then plmDmg and orgamzmg to solve the problems
But for leadership, achlevmg a VISion reqUlIes motI
vatmg tmd mspmng-keepmg people movmg m the
nght dtrecnon, despite major obstacles to change,
by appeahng to basiC but often untapped human
needs, values, and emotIons

A closer exammanon of each of these actlVlnes
Wl1l help clanfy the skills leaders need.

~ngaDirectIon vs Planning and
BUdgeting

Smce the functlon of leadershIp IS to produce
change, settmg the dtreetlon of that change 15 funda
mental to leadershtp

Settmg dJ.reCtlon IS never the same as p1annmg or
even long-term pJanmng. although people often con
fuse the two PJanmng IS a management process, de
ductlve m nature and desIgned to produce orderly
results, not change Settmg a dtrectlon 15 more mduc
nve Leaders gather a broad range of data and look for
patterns, relanonships, and hnkages that help ex
plam things What's more, the dtrectlon-settmg as
pect of leadership does not produce plans, It creates
VISIon and strategies These descnbe a busmess, tech
nology, or corporate culture In terms of what It

HARVARD BUSINESS REVIEW Moly JUDe 1990
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should become over the long teml and articulate a
easlble way of aduevmg tlus goal

I Most d.1sCUSSlOIlS of VISion have a tendency to de-
f I generate mto the mystical. The Imphcatlon 15 that

a VISion IS somethmg mystenous that mere mor
tals, even talented ones, could never hope to have
But developmg good busmess chrectlon ISn't mag
IC It 15 a tough, somettmes exhaustIng process of
gathenng and analyzmg Informatlon People who
amculate such V1S1ODS aren't magJ.aans but broad
based sttateglc tbmkers who are willmg to take nslcs

Nor do V1S1ODS and strategles have to be bnlhandy
mnovatIve, m fact, some of the best are not Effectlve
busmess VISIODS regularly have an almost mundane
quahry, usually consIStIng of Ideas that are already
well known The parncular combmatlon or pattem
mg of the Ideas may benew, but sometimes even that
15 not the case

For example, when CEO Jan Carlzon amcul.ated
hIs VISIon to make ScandInaVIan A1Ilme Systems
fSAS) the best alIlme m the world for the frequent
busmess travder, he was not saymg anythIng that ev
eryone m the a.uime mdustr'y didn't already know
Busmess travelers fly more conslStently than other
market segments and are generally willmg to pay
hlgherfares Thus focusmgon busmess customers of-

s an alIlme the possIbility of hIgh margIIlS, steady
uusmess, and considerable growtb.But m an mdustr'y
known more for bureaucracy than VISion, no com
pany had ever put these sJmple Ideas together and
dedIcated Itself to Jmplementlng them SAS dId, and
It worked.

v' What's c:ruaal about a VISIon 15 not Its ongmahty
1 but how welllt serves the Interests of Important
,; constltuenCles-customers, stockholders, employees
I -and how easIly It can be ttanslated mto a rea1lStlc
j competItIve strategy Bad VISions tend to Ignore
: the legu:lInate needs and nghts of Jmportant con

stltuenCles-favormg, say, employees over custom
ers or stockholders Or they are strategIcally un
sound. When a company that has never been better
than a weak competltor In an mdustIy suddenly
starts talkmg about becommg number one, that 15

a pipe dream, not a VISIOn.
One of the most frequent mIstakes that over

managed and underled corporations make IS to em
brace "long-term plannmg" as a panacea for thell'
lack of dll'ectIon and mability to adapt to an mcreas
mgly competltIve and dynamIC busmess enVll'on
ment But such an approach mlSmterprets the nature
of dIreCtIon settmg and can never work

lng-term plannmg IS always time consummg
'h ...Lenever somethlng unexpected happens, plans
have to be redone In a dynamIC busmess enVlfon
ment, the unexpected. often becomes the norm, and

I long term pJanntDg can become an extraordmanly
burdensome acOVlty ThIs IS why most successful
corporaoons lumt the tune frame of therr plannIng
acoVlOes Indeed, some even consider "long term
pJannlDg" a contradIction m tenns

In a company WIthout dIrectlon, even shon-teml
p1anmng can become a black hole capable of absorb
mg an mfmJ.te amount of time and energy With no
VISion and strategy to proVIde constramts around the
pJanmng process or to gwde It, every eventualIty de
serves a plan Under these clIcumstances, conan
gency pJanmng can go on forever, drammg tIme and
attentlon from far more essennal actlVlOes, yet With
out ever proVIdIng the clear sense of dll'ectlon that a
company desperately needs After awlule, managers
mevltably become cymcal about all tlus, and the
pJannmg process can degenerate mto a hIghly poho
ClZedgame.

P1anmng works best not as a substitute for cbrec
oon settmg but as a complement to It. A competent
p1anmng process serves as a useful realIty check on
duectJ.on-settmg aet1V1oes LtkeWlse, a competent
dll'ecaoo-settmg process proVIdes a focus m whIch
p1annmg can then be reahstlcally earned out It helps
clanfy what land of pJanmng IS essenttal and what
land IS urelevant.

Aligning People vs Organizing and
Staffing

A central feature of modem orga.m.zatlons 15 mter
depend~ce,where no one has complete auton~my,
wllere mOSt employees are oed to many others by
theu work, technology, management systems, and
lnerarchy These hnkages present a speClal challenge
when organIZatlons attempt to change Unless many
mdlVlduals bne up and move together m the same dI
rectlon, people will tend to fall all over one another.
To executlves who are overeducated m management
and undereducated m leadershlp, the Idea of gettIng
people moVIng m the same chreCtlon appears to be an
OrganIZaoonal problem. What executives need to do,

I however, IS not organIZe people but ahgn. them.
Managers " orga.m.ze" to create human systems

that can Jmplement plans as preCISely and effIciently
as poSSible Typically, thls reqUll'es a number of po
tentIally complex deCISIons A company must
choose a strUcture of Jobs and reportmg relation
shlps, staff It WIth mdlVlduals SUIted to the Jobs, pro
VIde trammg for those who need It, commUnIcate
plans to the work force, and deCide how much au
thonty to delegate and to whom EconOmIC mcen
tlves also need to be construCted to accompllSh the I 155
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Ahgnment helps overcome tlus problem by em- I

powermg people m at least two ways Fmt, when a
clear sense of dIrectlon has been commumcated
throughout an organtZatlon, lower level employees
can lDltlate actlons Wlthout the same degree of vul
nerability As long as theu behaVIor IS consIstent
Wlth the VISIon, supenOIS will have more d1ff:J.culty
repnmandmg them Second, because everyone IS
almmg at the same target, the probability lS l~ that
one pe:son's lDltlatlVe will be stalled when It comes
mto confhct Wlth someone else's

MotivatIng People vs Controlling and
Problem SolVing

Smce change lS the funet10D of leadersh.J.p, bemg
able to generate htghly energIZed behaVlor lS unpor
tant for copIngWIth the mevuable bamers to change
Just as mectlon sett'Ulg Identtftes an appropnate
path for movement and JUSt as e£fecnve ahgnment
gets people mOVlDg down that path, successful motl
vatlon ensures that theywillhave the energy to over
come obstacles

Accordmg to the lOgiC of management, control
mecbamSD1s compare system. behaVlorWlth the plan
and take aet10n when a deVlatlon IS detected. In a
well-managed. factory, for example, tlus means the
pJapPlDg process estabhshes senslble qualtty targetS,
the orgamzmg process bwlds an orgamzatlon that
can ach1eve those targets, and a control process
makes sure that qualtty lapses are spotted unmedJ.
ately, not m 30 or 60 days, and COIIected.

For some of the same reasons that controllS so cen
tral to management, htghly motlvated or mspued
behaVIor IS almost Irrelevant Managenal pro
cesses must be as close as poSSIble to fatl·safe and
nsk-£ree. That means they cannot be dependent on
the unusual or hard to obum. The whole purpose of
systemS and structures 15 to help normal people who
behave m normal ways to complete routme Jobs
successfully, day after day It's not eXC1tlng or
glamorous But that's management

Leaderslup IS dJ.fferent Acluevmg grand VISIOns
always reqwres an occasIonal burst of energy Mo
t1vatlOn and lDSpUatlOn energIZe people, not by
pushmg them m the nght chrectlon as control mech
anlSms do but by sattsfymg bastc human needs for
acb1evem.ent, a sense of belongmg, recogDltlon, self
esteem, a feehng of control over one's hie, and the
ability to hve up to one's Ideals Such £eehngs touch
us deeply and ehClt a poweriul response

Good leaders mOtlvate people m a vanety of ways
FlISt, they always articulate the orgaIUZatIon's VISIon

LEADERS

Management controls people
by pushing them In the
nght dlrechon, leadership
mo1lvates them by
sahsfyJng baSIC human needs

then mttlate appropnate aetlons, they are vulnerable
to someone hlgher up who does not hke what they

I have done Repnmands can take many dIfferent
lMorms "That's agamst pohcy" or "We can't afford It"
I or "Shut up and do as you're told."

r,----------------------
~ plan, as well as systemstomomtor Its unplementa

tlon. These orgamzatlonal Judgments are much hke
arcbJ.tectural deClSlons It's a questlon of ftt Wlthm a
particular context.

Ahgnmg lS <hfferent. It lS more of a commumca
tlons challenge than a deslgD. problem. Fmt, ahgnmg
mvanably mvolves talkmg to many more mchVldu
als than orgaDtZlDg does The target populatIon can
mvolve not only a manager's subordmates but also
bosses, peers, staff m other parts of the organIZatIon,
as well as SUppheIS, governmental ofbetals, or even
customers Anyone who can help lD1plement the Vl
Slon and strategIes or who can block unplementatlon
lS relevant.

1i'ymg to get people to comprehend a VlSlon of an
alternatIve future IS also a commumcatIons chal
lenge of a completely chfferent magmtude from or
gap1Z1ug them. to fulfill a short-term plan It's much
hke the chHerence between a football quarterback
attemptIng to descrIbe to lus team the next two or
three plays versus lus trylDg to explam to them. a to
tally new approach to the game to be used m the sec
ond half of the season.

Whether deltvered Wlth many words or a few care
fully chosen symbols, such messages are not neces
sanly accepted Just because they are understood
Another bIg challenge In leadershIp efforts IS
crechbility- gettmg people to beheve the message
Many thmgs contnbute to crechbility the track rec
ord of the person dehvermg the message, the con
tent of the message 1tseH, the commumcator's repu
tatIon for mtegnty and trustworthmess, and the con
slStency between. words and deeds

, Fmally, ahgnmg leads to empowerment m a way
that OrgaP1Z1Ug rarely does One of the reasons some
orgamzat10ns have dtfflCulty adJustlng to rapId
changes m markets or technology IS that so many
people m those companles feel relatIvely powerless
They have learned from expenence that even 1£ they
correctly perceIve Important extema! changes and
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LEADERS

r;4 J In a mannet..that stresses the values of the auchence
they are addressIngThismaItestliework uiiportant
to those mdIVlduals Leaders also regularly mvolve--people m deC1~how to aclu.eve the organJZatlon's
VlSl0n tor th;-pm moSt relevaiittoaPamc:u.lar mdI
Vlduall ThIs gIves people a sense of controL Another
Important motlvatlonal techmque 15 to~rt_em

ployee eff= reahze the V1atQ~.....£rQ.Y1dmg
coaChiiii feedback, and role modehng, thereby help-
Jflg people grow professl6fiiIlY and enhancmg thClI
self-esteem. Fmally, good leaders recQg:t!'ze and re
ward success, wluch net"l5iiIYgIves people a sense of
a~hsiiment but also makes them feel bke they
belong to an orgamzatIon that cares about them
When all thIs 15 done, the work Itself becomes mtnn
slcally motlvatmg

The more that change charactenzes the busmess
envuonment, the more that leaders must mottvate
people to proVlde leaderslup as well When tlus
works, It tends to reproduce leadeIShJ.p across the
enore orgamzatlon, WIth people occupymg multle
pIe leadershIp roles throughout the luerarchy Th1s 15

hIgbly valuable, because copmg WIth change m any
complex busmess d:-mands Ulltlatlves &om a muloe

I
tude of people Nothmg less will work.

Of course, leadershlp from many sources does not
l.ecessanly converge To the conuaIYJ It can easl1y
..onfhct For multlple leaderslnp roles to work to-
gether, people's actlons must be carefully coordi
nated by mechamsms that d1.ffer from those co
ordmatmg tradIoonal management roles

Strong networks of mformal relatlonslups-the
land found In compames wltll'healtlij cwtures::
h~le leaderslnp-actIVltlenn much the
same way that formal sttUcture coordInates manag~

I nal aCtlVloes The key dlfference IS that mformal
networks can deal WIth the greater demands for co
onhnatlon assocJ.ated WIth nonroutme actIVltles and
change The mulotude of commumcatlon channels
and the trust among the mdlV1duals connected by

Despite leadership's
groWing Importance, the
on-fhe-Job expenences
of most people undermine
their ability to lead

those channels allow for an ongomg process of ac
...mmodanon and adaptatlon When confhets arISe
.llODg roles, those same relatlonsh1ps help resolve

the con£hets Perhaps most Important, thlS process of
dla10gue and accommodatlon can produce VlSI0ns

that are hnked and compatlble mstead of remote and
competlnve All thlS reqwres a great deal more com
mumcatIon than IS needed to coordInate managenal
roles, but unhke formal structure, Strong mformal
networks can handle It.

Of course, mformal relatlons of some sort enst m
all cmporatlons But too often these networks are ei

ther very weak- some people are well connected but
most are not-or they are lughly fragmented-a
strong network ensts InSide the marketIng group
and 1D.S1de R&D but not across the two departments
Such netWorks do not support mulople leadershlp
lI1ltlattves well In £act, extensIve Informal networks
are so Important that If they do not eXlSt, creanng
them has to be the focus of actlVlty early m a major
leaderslup untlatlve

Creating aCulture ofLeadershIp

DespIte the mcreasmg Importance of leaderslnp to
busmess success, the onetheeJob e.xpenences of most
people aetualJ.y seem to undenmne the development
of attnbutes needed for leaderslup Nevertheless,
some compames have conslStently demonst:r.lted an
ability to develop people mto outstanding leader
managers Recrw~people Wlth leadershIp poten
tlalls onLY The £lrSt step Equally Important IS
manamng theJ.I' career patterns IndIVlduals who are I

effective m large leaaershlp roles otten share a num
her of career expenences

Perhaps the most typIcal and most Important IS
Slgmbcant challenge early m a career Leaders almost
always have-had opporriinlnes durIJig theJ.I' twentles
and th.ut:1es to actually try to lead, to take a nsk, and
to leam from both mumphs and £allures Such learn
mg seems essentlal m developmg a WIde range of
leadershIp skills and perspeet1ves It also teaches peo
ple somethIng about both the chff:1cu1ty of Ieaderslnp
and Its potenttal for producmg change

Later m theu careers, somethIng equally Impor
tant happens that has to do WIth broadeDJ~eo

pIe who proVlde effectlve leaderslup m Important
JObs always have a chance, before they get mto those
Jabs, to grow beyond the narrow base that character
1ZeS most managenal careers ThIs 15 usually the re
sult of lateral career moves or of early promonons to
unusuaJIY'hroad Job assIgnments Sometimes other
vehicles help, Wee speClal task force assJ.gDments or a
lengthy general management course Whatever the
ease, the breadth of knowledge developed m tlus way
seems to be helpful m all aspects of leaderslup So
does the network of relaoonslups that 15 often ac
quued both InSIde and outside the company When
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I lnstrtutiOnallZlng a leadership
centered cul1ure IS the
uttimate act of leadership.

make young employees and people at lower levels m
theU' orgamzatlons Vlslble to semOl" management
Semor managers then Judge for themselves who has
potenaal and what the development needs of those
people are aeCtltlves also dlScuss then tentatlve
conc1USlOns among themselves to draw more accu
rate JUdgments

Anned Wlth a clear sense of who has consIderable
leadetslnp potenttal and what slolls they need to de
velop, exeCUtlves m these compames then spend
tlme p1annmg for that development. Sometlmes that
15 done as part of a formal SUCCesSlon planmng or
b.1gh~potentJ.a1development process, often It 15 more
mformal In either case, the key mgrement appears to
be an mte!hgent assessment of what feastble devel~

opment opportUIlltles bt each canmda.te's needs

1b encourage managers to parttClpate m these ac~

tlVltles, well~led busmesses tend to recogmze and re
ward people who successfully develop leaders T'lns
15 rarely done as part of a formal compensatlon or b0
nus formula, Slmply because It 15 so dililcult to mea~

sure such ach1evements Wlth preaslon But It does
become a factor m declSlODS about promotlon, espe~
cuilly to the most semor levels, and that seems to
make a blg d1f£erence When told that future promo
tlODS will depend to some degree on theu ability to
nurture leaders, even people who say that leadersh1p
cannot be developed somehow fInd ways to do It.

Such strategles help create a corporate culture
where people value strong leadersh1p and sttlve to
create It. Just as we need more people to pIOVlde lead~

ersh1p m the complex orgamzatlons that dommate
our world today, we also need more people to develop
the cultures that will create that leadersmp Inst1tu~

tlonahzmg a leadersh1p-centered culture 15 the ultl~

mate act of leadersh1p t:;
Reprmt 90309

111180

One way to develop
leadership IS to create
challenging opporlunities
for young employees.

LEADERS

UA1)"" on afTC:1"1'l..n:c:c: tn:'\nl:W M y It n,.l0Q0

CorporatlODS that do a better-than average Job of
developmg leaden; put an emphas15 on creatIng cha1
lengmg opportumues for re1auvely young employ
ees In many busmesses, decentrahzatlon 15 the key
By de£ImUOD., It pushes respon.sJ.bility lower m an or
gamzatlon and m the process creates more challeng
Ing Jobs at lower levels Johnson &. Johnson, 3M,
Hewlett-Packard, General Electnc, and many other
well-known compames have used that approach
qwte successfully Some of those same compames
also create as many small umts as posslble so there
are a lot of challengmg lower level general manage
ment Jobs avaIlable

Somenmes these busmesses develop adwtlona!
challenglDg opportunltleS by stresslDg growth
through new products or ServlCes Over the years,
3M has had a pohcy that at least 25% of lts revenue
should come from products mtroduced Wlthm the
last nve years That encourages small new ventures,
whIch m turn offer hundreds of opportunltles to test
and stretch young people Wlth leadershlp potentJ.a1.

Such praCtlces can, almost by themselves, prepare
people for small- and med1um-slZed leadershlp JObs
But developmg people for lmportant leadersh1p paSl
tlODS reqwres more work on the part of Senlor execu
tlves, often over a long penod of ttme That work
begms Wlth efforts to spot people Wlth great leader
shIp potenttal early m theu careers and to ldentlfy
what will be needed to stretch and develop them.

Agam, there 15 nothmg mapc about th.lS process
The methods successful compames use are surpns
mgly stralghtforward They go out of thell way to

_enough people get 0PP:.Ort'l,1!Utles Wee thts, the rela
tlonshIps that are bwlt also help createthe strong
lDformal networks needed to support multlple
leadershIp lDltlatlVes
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Management 581
Issues m Environmental Management

Fall" 1996, Section 55553
Umverszty ofTennessee at KnoxvIlle

Tuesday 6 30-910, G51

Course Coordlnator Jerry Fryxell ph 974-1664

Co-Instructors Chuck Bamford

lam Clelland

Pete Counce (Eng)

Tom Dean

Tom Douglas

ph 974-3161

ph 974-1672

ph 974-5318

ph 974-1673

ph 974-3161

Class TIme and Place

Tuesday, 6 30-9 10 PM

Glocker Busmess Bul1dmg, Rm 51

Reqwred Matenals

Tibor, T & Feldman, I 1996 ISO 14000 A Gwde to the

New EnVIronmental Management Standards Clucago Irwm

(Hereafter referred to as "TIBOR")

Readmgs packet to be available at Graptuc CreatIons, 1809 Lake Ave

5-6221 (In two sets an addendum WIll be pnnted for last tlurd of

class)

Course Content and Pedagogy
The natural enVIronment has become a strategIC Issue for mcreasIng numbers of frrms and

mdustnes As a result, orgamzations that survIve and prosper m the future must learn to blend

econOInlC as well as ecologIcal cntena mto theIr declSlon-makmg processes The overall aun of

ttus course IS to better prepare future managers to accomplIsh ttus SpecIfically, the objectIves of

ttus course die to

1) Make students more aware of the pervasIveness and compleXlty of enVIronmental Issues

that confront modem busmesses and to clanfy theIr personal values regardlng these Issues

2) PrOVIde students WIth several tools that are currently bemg used to mtegrate natural

resource and pollutIon concerns mto busmess declSlons Foremost among the tools we WIll

examIne are the ISO I4@()() standards ISO 14000 are envIronmental management

standards for corporauons whIch are expected to have a sigruficant Impact on both foreIgn
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and domestlc firms

3) Have students explore the unplIcatIons of takmg a proactIve approach to envuonmental
Issues in business and to explore the strategIc ImplIcatIons thereof

PedagogIcally we feel strongly that the learnmg occurs best through "learnmg by dOing"

and by actIve interactlon between the students and the Instructors We also VIew ourselves more

as faCIlItators of your learning, rather than as the experts that lecture on the true nature of the world

and these relatIonshIps Accordingly, we WIll utilize tOPICal discussIOns WIth guest speakers,

expenenual exerCl::.es, ~lmulatIons, VIdeos, and cases to faCIlItate the learnmg process It IS

Important that the ~tudents realIze that dus plulosophy places greater responslblhty on them to be

prepared for cla::.s and to actIvely partICIpate m the class exerCIses and dISCUSSIons We expect that

the class WIll learn from each other's educatlon and expenence, and encourage the students to

express theIr knowledge In class dIscusslOns

Course Pnnclples
1 Hard work Hard work and determmauon represent the foundatlon to personal progress and
success

2) POSltlve Atutude and Humor A lIghter, pOSltlVe SIde eXIsts to most dally actIvIUes and events,
let's have some fun

3) Acaderruc Integnty Students will uphold the umverslty honor code m all matters pertammg to

dus course All work ~ubnuttedmust be ongmal and all non-ongmal concepts mtegrated into

student papers must be referenced as such Cheatmg on exammaUons or other asSIgnments WIll

result, at a ffilrumum, m an F grade on that assignment

4) Respect for Others We recogruze the desrre of others to be heard WIthout mterruptlon When a

person IS speakmg, the remamder of the class should remam attenuve Dunng any controversIal

dISCUSSIOns that may ensue, we WIll attempt to use appropnate tlmmg when presentIng our

thoughts (allow other to compete therr argument before spealang on your own oplmons )

5) ProfesslOnalll)m With each other, WIth the guest speakers, and WIth the comparues Involved m
the field project

Course Reqwrements
Class Attendance and PartIcIpatIOn (25%)

Clas::. preparatlon and partIClpatlon are a fundamental aspect of thIs course and cruCIal to
your performance In the class The emphasIS here cannot be understated Smce much of your
learnmg WIll occur as a result of class dISCUSSIon, gettmg your value as a paymg student and the
success of the overall class are dependent upon your bemg prepared and demonstraung It m class
(an interestIng vanant on the basIC "commons problem" whIch will be dIscussed further m dus
Introductory class ~essIOn) In this regard, It IS lffiportant to pomt out that quahty of contnbuuon IS

more Important than sheer quantlty (Indeed, noncontnbutory could actually take away from our
learrung goals) It IS also ObVIOUS that you cannot partICIpate m the class when you are not
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present Thus, you are expected to attend all of the class penods
PartICIpatlOn wIll be evaluated by both peers and the course coordInator at the conclUSIon of

each class penod To Increase the valIdity of these assessments, peer evaluator~ WIll be used
Tlus Job WIll be rotated each class seSSlOn, so that all class members WIll be Involved over the
term

State of the Art EnVironmental Practice Research PrOJect (25%)

You likely hdve eIther busmess or technIcal trammg ma partIcular busmess function or
actIvIty At present, most fIrms are Just begmmng to extended envIronmental polICIes, programs,
or methods to bu~mes~ operatIOns such as accounting, purchasmg, fmance, and marketmg The
purpose of thIs mdividual research project IS to gIve you and opportumty to study (1 e , mveStIgate
(Idenufy, categonze, analyze, and make recommendatIons) about the state of envlfonmental
practlce m your partIcular area of Interest Alternauvely, tlus paper could have an 10dustry focus

Consequently tlus project WIll mvolve lIbrary research, contact WIth the relevant
professIOnal or mdustry asSOCIatIOnS, and/or mtervlews WIth knowledgeable professIOnals In
some cases (1 e , finance) It may be difficult to Identify envIronmentally-based methods currently
10 use If thIS OCCUIS mvestIgate what practIces are bmg proposed for adoptlon In the future
What are the advantages and disadvantages of adopting tlus method? What are the key factors
assocIated WIth successful Implementation?

You WIll need to submIt a one page proposal for the tOpIC of the paper by Sept 17 The
end product of tlus effort WIll be a 10-12 page (text) double-spaced, typed report If you have
exhIbits or fIgU1e~, they may be added as appendices The paper IS due m class on October 15, so
you WIll need to ,')tdrt on It early Please submIt two copIes, non-reusable covers are unnecessary

Group FIeld ProJect (40%)

ThIs project wIll prOVIde an opportumty to apply what you have learned from your
mdividual project and the course to a local organIZatiOn On September 26, we will form cross
functional teams (3 or 4 on a team) based on your funCtIonal SpecIalty and/or your mterest In an
available project Your team WIll be partnered WIth a local company 10 a consulting capaCIty

Ideally, your team's task IS to evaluate the company's operations agamst state-of
enVIronmental pracuces you preVIOusly IdentIfied m your 10dIvidual papers and then present your
recommendatIons to company management about what types of envlfonmental pracuces could be
Implemented and how best to Implement them Of course, one useful benchmark for tlus
evaluation could be the ISO 14000 standards (wluch IS the maIn reason they have been front
loaded In the schedule of aSSIgnments), however, the exact scope of the project can be adjusted
accordIng to the needs of the partICIpatIng fum and the capabilitIes of the team

On October 15 you WIll be reqUIred to submIt a one-page report diSCUSSIng your team's fIrst
VISit With the chent and outlmmg the scope and depth of the project On December 3 your report
WIll be due Moreover you wIll be reqUIred to present your evaluauon, recommendauons, and
management'~ reactions to the class The presentation WIll contnbute one-thIrd to the overall
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grade for ChIS as~lgnment The paper should be at least 12-15 (text) paged double-spaced report
Please submIt two copIes Fmally, the course coordrnator will provIde peer evaluatIOn forms and
these may be used to adjust your grade on group asSIgnments

Readmg EVJ.luanons

From tIme to time you WIll be asked to wnte a short response to a questIOn about that
evemngs readmgs The purpose of tlus IS to measure the extent to wluch you are prepared for
class Tlus WIll be unannounced and may not be made up Consequently, the lowest score on
these "qUIzzes" WIll be dropped

CLASS SCHEDULE AND ASSIGNMENTS

# 1 8/27 Course Introducnon
In~tJ uctor Jerry Fryxell
Objectzve Introduce students to the course, stunulate tlunkIng about

the problems assocIated WIth the explOltatlOn of common resources and
the SOCIal dynarrucs Involved, vanous approaches to solvmg the problems,
and mdividual obhganons

Speual ac..tlvzty Commons simulanon

#2 9/3 EnVIronmental Econoffilcs and Regulanon
Instructor Tom Dean
Gue~t Speaker DaVid Feldman, EERC
Objective Introduce students to the fundamental concepts of enVIronmental

econOffilCS Tlus will help you to understand the econOffilC causes of
envIronmental degradanon, provide a CruCIal perspecnve for analyzmg
enVIronmental Issues, and a context m whIch to reVIew of natlonal
envIronmentalleglslatlon and the envIronmental regulatory structure

Preparatory Readzngs-
Schnudhemy, S 1992 Changmg course A global busmess perspective
on development and the envIronment, Boston MIT Press Chapter 1 & 2
(pp 1-33)
Webber, D J 1990 Umted States (Chp 16) m Internanonal publIc
polley sourcebook (V2) Education and enVlfonment , Fredenc Bolotm
(ed ), Greewood Press 335-352

#3 9/10 EnVIronmental Strategy and Envrronmental Management Systems (ISO 14000)
Instructors Tom Dean & Jerry Fryxell

Objectzve To understand the role enVIronmental management may play m
busmess and corporate strategy To acquamt students WIth the ISO14000
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standards. theIr development. and the rationale for the process
Preparatory Readmgs

:MEB Case Study Measunng EnVIronmental Perfonnance and the
ISO/CD 14001 EnVIronmental Management Systems--Specs

-- a copy of the draft mternatIonal standard (DIS) pnor to July,
1996

TIBOR Chps 1-3

#4 9/17 EMS eISO 14000) -- Gap analySIS and Envlfonmental PolICIes. Objectives
and Targets
Instructors Tom Dean & Jerry Fryxell
Objective To begm applymg the ISOI4000 standards through a "gap
clllalySIS." the development of an envIronmental polIcy, and settmg
obJectlves/targets
Preparatory Readmgs

TIBOR Chp 4

#5 9/24 EnVIronmental Aud.1tmg & Accountmg
Instructors lam Clelland
Guest Speaker Harold Roth (Acct )
ObjectIve Good momtonng and reportIng systems are cntlcal to a finn
pursumg excellent envIronmental performance Two of the most common
tools that frrms are estabhsbmg (or expandmg on) are enVIronmental
dudltlng and accountmg methods and pohcles ThIs class wIll reVIew how
these methods operate and theIr relauonsmp WIth reporung requIrements
Preparatory Readmgs

TIBOR Chp 6
Jones. L & Baldwm, J 1994 Evaluaung corporate envIronmental
performance COq>Orate Envrronmental PolIcy and Government
Reiulauon 45-61
DIS ISO/CD 1401111 2 ""Gwdehnes for Envrronmental Audiung"
[possIble adwtIon from H Roth unavaIlable at time of packet]

#6 1011 Global Envrronrnental Issues and SustaInable Development
Instructor Chuck Bamford
Objectlve To examme the compleXIues. opportunIties. and potential
pItfalls of envlfonrnentallssues that lffipact mtematIonal busmess efforts
To develop a basIC understandmg of Issues mvolved m sustamable
development proJects/programs
Preparatory Readmgs
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TIBOR Chp 7
Speth, J G 1986 A new envIronmental agenda Forum for
ApplIed Research and PublIc PolIcy 22-35
Ruckleshaus W D 1989 Toward a sustaInable world SCIentIfic
Amencan 166-175

Repetto R 1987 ManagIng natural resources for sustamabIhty
In T J DaVIS & I A Schmner (eds ) Sustamabl1lty Issues m

agncultural development 166-175

Speczal actzvlty "Double Death Dilemma"

#7 10/8 Stakeholder Issues m EnvIronmental Management

Instructor Jerry Fryxell

Objective To understand the legltlInacy of stakeholder vlewpomts

on enVIronmental Issues and to learn a more systematIc process for

mcorporatIng stakeholder Vlews mto a company's envIronmental strategy

Preparatory Readzng
Chp 3 m Wood, D J 1990 Busmess and

SocIety GlenVIew, III Scott, Foresman & Co 76-106

Speczal actzvlty "RaInforest Negouatton ExercIse"

Advance AsSignmentfor 10115 A one page wnte-up of green product,

servIce, or advertlsement

Advance Asslgnmentfor 10122 Research on Ecc-labellIng

#8 10115 Env Marketmg

Instructor Tom Dean
Objective Tms class IS desIgned to mtroduce students to the Issues

~urroundmg the concept of green marketIng and the nature of green
consumers Case analySIS will be used to show how one fum used
enVIronmental conslderauons to Its advantage m marketIng products We

will also address the hazards and problems assocIated WIth green markeung

and recent trends m the area.
Preparatory Readmgs-

Case study Lob1aw Compames Lnmted
Ottman, J 1993 Green marketmg NTC Busmess Books, Chps
1&2
RIce, F 1993 Who scores best on the enVIronment? Fortune 114
122

Speczal ACtzVlty Green consumer qUIZ
Preparatory AsSignments

A one page wnte-up of green product, servIce, or advertIsement



Advanced Assignments for 10122 and 10129
• ObtaIn and complete EnvIronmental AttItudes
Survey (to be turned m 10/22 for tabulauon and dIScussIon on
10/29)
• Assess another class you are takmg thIs semester WIth
the "Sustamable Values" quesuonnarre Bnng result to class
on 10/29

#9 10/22 LIfe Cycle AnalySIS (LCA) and Env Labelling
Instructor lam Clelland
Guest Speaker RepresentatIve from UT Center for Clean Products &

Technology)
Objectlve To understand how the evolvmg tool of LCA IS applIed to help
companIes understand the envIronmental Impacts assocIated wIth theIr
products, processes, and actIVItIeS To understand how seal-of-approval,
~mgle-attnbute certIficatIon, and product enVIronmental mfonnatIon
programs operate as forms of tlurd-party enVIronmental labelling
Preparatory Readmgs

TmOR Chps 8-10
Preparatory AsSignment

a) Research on eco-labelled product usmg Internet seal-of-approval
organIZatIOnS, and comparatIve shoppmg End product IS
bnef group-based presentatIon of fmdmgs InstructIons WIll
have been dIsrnbuted two weeks earher

#10 10/29 Envlfonmental EthIcs and PhIlosophy
Instructor lam Clelland
Guest Speaker Steve Snuth (U S CongressIonal CandIdate)
Objectzve EnvIronmental Issues Involve questIons of human values as well
ciS of SCIence The purpose of thIs class IS to explore moral ImpllcatIons of
enVIronmental Issues We WIll examme how a corporatIon balances notIons
of effiCIency WIth envIronmental and SOCIal eqUIty In addItIon, the class
WIll prOVIde you WIth an OppOrtunIty to IdentIfy and compare your
envIronmental values WIth those of others
Preparatory Readmg

Kempton, W , Boster, J & Hartley J 1995 EnVIronmental
values Chap 5 m EnVIronmental values m Amencan culture
by same authors
Jackson, J 1996 Greenpeace gets real TIme, June 10 53-58
Speczal actzvlty DISCUSSIon of"Sustamable Values" and

187
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"EnVIronmental Attltudes" surveys

ADDENDUM TO SYLLABUS WILL FOLLOW WITH A READINGS
SUPPLIMENT ALSO TO FOLLOW

(NOTE There may be a dI!>tance learmng conference on ISO 14000 on Oct 24 More mformatIon
WIll be aVailable later)

Waste MmmuzatIonlRtsk Assessment -- PC (Engmeermg TBA)

#11 11/5 TQM and EnvlfOnmental Management
Instructor T Douglas
Objecttve TIns sessIOn will reVIew and update TQM's relatIonshIp to
management pracuce It will extend TQM to encompass envIronmental
concerns and will present a corporate example usmg TQ~M Fmally, It WIll
relate thIs concept to real world appllcauons and use a parucipauve exerCIse
to remforce the concepts
PI eparatory Readmgs

Grant, R , Sham, R & Knshnan, R 1994 TQM's challenge to
management theory and pracuce Sloan Mana~ement RevIew
Wmter 25-35
Thompson, F 1992 StatIsucal measures for management overSIght
to achIeve conunuous Improvement at Monsanto Chenucal Co 10

GEM!' s Corporate qualIty and envIronmental management
conference proceedmgs 11-17

Speczal actzvzty Play-Doh SImulatIon

#15 12/3 Group Project Presentauons
1) Clayton Homes (Noms FacIl1ty)
[Project Involved analYSIS and recommendauons regardIng problem
mvolvmg wood waste]
2) North Amencan PhillJ.ps (GreenVIlle Pnnted CIrcwt Board Plant)
[Project mvolved formulated positlon paper on State pollcles toward
ISO 14000 and dISCUSSIons of actual audIt procedure]

#14 11/26 EnVironmental Management Systems - Implementauon
[Read TffiOR Chps 11-12]

#12-3 11/12&19

I
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.
Saturday Module II-- Jendrucko Lmkages

, , , , , , , ,
to envIronmental management. Teachmg [Q]W[§][UE] [] [!3 [!]
In an open SOcIety

Saturday Module III-- Fryxell Common
[!]~~~~ [jJ Wl UJsUTIulatIon

Sunday Module I -- Jendrucko Htstoncal
[Q][]~W[J OJ 0] EIevolutlon ofU S legal framework Impact

on engmeenng

Sunday Module II -- Bamford Role of the
ITl[J[I]~[D Q] Q] []]case study In env management

Sunday Module III -- Bamford 'Double
Q]Q][2]~[2J W GJ [i]Death"--a nego tIatIon exercIse

Monday Module I -- Jendrucko
Q[j]GJ[§][i] [QJ fQJ IJJIdentlficmton of energy efficIency

Improvements

Monday Module II -- Jendrucko Fmanclal [Q]wUlGJ5J [QJ [ill []]analySIS

Monday Module III -- Stanelle
w~[2]W[Q] [Q] OJ OJ0pPoitumtleS for practlce-onented study

traInmg

Monday Module III -- Jendrucko
[£J~~[2]~ ~ ~ ~OvervIew of UT Industnal Assessment

Center

Tuesday Module I -- Fryxell TQEM [£J[J[]J[}][}] [9] Q] []
Tuesday Module II-- Fryxell ISO 14000 Q][I][I][]]~ [£] ~ [ZJ
Tuesday Module III -- Bamford Play-doh

G[I]W[}]~ [IJ ~ [2JexerCIse

Wed Module I -- Jendrucko Networkmg [QJ[Q]wGu] IT] w [[]
and mformatIon exchange

Wed Module II -- Stanelle Gwdance 10 [Q][Q]UJGJ[jJ [Q] W [JJ
course deSIgn



PROGRAM EVALUATION
General QuestIons

19

total

2

4

RANK ORDER
...;,.....jl--.....;..-'-~-+---::-;-'

Ostrava II]Llberec

Preferences for Phase II?

If you could travel to the US for a program m energy
management when would be the most preferable ume penod?
Rank order the followmg chOices from 1-40= most favorable
4 = least favorable)

~

D ~ 1 2 I 3
March 1-15 2 0 2

--- - -
March 8-22 D 9

--
0--Apnl 5-19 7 8 0

Apnl 12-26 D 9 3

1) I am from

2) Overall, tIns program provIded mforrnauon that wIll be
useful to the energy cumcuhun at my UnIVersIty

3) The content of tIns program was appropnate and clear

4) ThIS program was well orgamzed

•
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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reVIsed 4/4/97

1

SATURDAY, APRIL 5

Int" House/Great Rm

Hodges LIbrary

Int'. House/Great RID

Int'l House/Great Rm
DImng Room E

Int" House/Great Rm

Faculty Gub

Techmcal Trammg and MumclpallNGOlUmverslty NetworkIng for Energy Efficiency
Study-Tour

AprJl 5-AprJl18, 1997
Techmcal Umverslty of LIberec

TechnIcal UnIversity of Ostrava, and
Czech TechnIcal Umverslty m Prague

8.30 pICkup at hotel [BS]
900 Welcome to The Umverslty of Tennessee [DR, lJ, cb, bs]

Issues m Curnculum for Engmeermg & Busmess Educatlon
Professor, Wayne Claycombe, Industnal Engmeermg, College ofEngmeermg
Professor Warren Neel, Dean, College ofBusmess Adnnmstratlon

10.00 break
10.15 reVIew ofthe Tennessee program [RJ,CB,dh,bs]
11 30 Lunch at the UT ARENA

Parttctpants, RJ, DR, BS, Aubrey Mitchell, Assoc Dean, UT Libranes, Larry
Markel, Electrotek, Joan Markel
(Menu: CroISsant SandWIch, soup, tortIlla chips & salsa, Iced tea/coffee
@$8.04/ea)

13 00 tour ofHodges LIbrary
Hosts Aubrey MItchell, UTI< Libranes and
JFDP Scholars, Elena Kozlova and Sonya Slutzkaya

13 30 UT Assessment Center bnefing [RJ]
The Center, drrected by Prof Jendrucko, IS part of a nattonal program funded by
the U S Department ofEnergy The UT Center IS one 000 nattonWlde
FacuIty-student teams prOVIde technIcal assistance to regional manufactunng
plants In energy effiCiency, waste management and producttVlty enhancement

1500 Break
15 30 UT Assessment Center bnefing contmued
16.30 return to RadIsson
18.00 Supper [BS, RJ ] (TJardals m Old CIty )

Parttclpants depart Prague, Saturday, Apnl5 (12 05pm, Delta Fhght #81)
Arrive Knoxville 8 03pm, Delta Fhght #996 [DH/cb to pIck up]
Lodgmg RadIsson Summit Hill, 401 West Swmmt Htll, Phone 522-2600

Key· [lll1tlals mdlcate lead responsIbility (uppercase),and support (lowercase)]
CB=Chuck Bamford, PC=Pete Counce, JF=Jerry Fryxell, DH=Dave Hake, RJ=RJ.ch Jendrucko, DK=D1anne
Kmef: BS=Bob Stanelle
SUNDAY, APRIL 6

11 00 Meet m lobby for mformal Slghtseemg [JF, CB]
1730 Reception. UT Faculty Club [DK]

Special Welcome VIctor Ashe, Mayor ofKnoxville
MONDAY,APRIL7

I
I
I
I
I
I
I
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I
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STANELLE TO CONFIRM LOCATION

TUESDAY, APRIL 8

8 30 pIckup at hotel [RJ]
9.00 Energy Assesment at Clayton Homes Manufaetunng [RJ]
11:30 Lunch on the road
15.00 Energy Assessment Debnefing [RJ]
17.15 Supper at the Copper Cellar [RJ]
18 30 PartICIpate m Management 401 to WItness classroom use ofthe Case technIque

(Busmess Pohcy for L&WB majors) [JF, cb]
The case concerns a financIal analySIS ofnet present value assoCIated WIth
the I'Greenhghts Program."

WEDNESDAY, APRll.. 9

408SMC

G10cker 205

8 45 pIckup at hotel [RJ]
9 00 Energy cumculum development [RJ] 602SMC

Speaker Michael Sunek, Office ofIndustnal ProductMty and Energy Assessment,
Rutgers UnIVerSIty, New Jersey Mr SImek WIll present the natIonal adnnmstratIVe
program structure for the Industnal Assessment Center Program.

1000 break
1015 Energy cumculum development, contmued [RJ, PC]
11 30 lunch the UnIVersIty Center 203 UC

Attendmg 9 PartIcIpants, PC, JF [COUNCE & FRYXELL TO CONFIRM]
Menu: Barbecue Buffet: Barbecue, cole slaw, ChIpS, brOWnIe, coffee, Iced tea @ 8 70/ea

14.00 Plant tour ofParker Hanmfin CorporatIon
Frank Hartman, Plant EnVIronmental Engmeer (423-787-2420, x261)
supper on the road[PC,JF]

THURSDAY, APRIL 10

8.15 pICkup at hotel [BS]
8.30 DIsCUSSIon on expenentIa1 educatIon m engmeermg, co-op programs and other Jomt Int" House/Great Rm

actlVlt1es mvolvmg mdustry, government and UnIVersrty [pC, BS]
10.00 Break
1015 Walter Odom, DIrector ofEngmeermg Co-op Programs, UnIVersIty ofTennessee
11 00 Lunch at the UT ARENA D1mng Room E

Attendmg 9 PartIcIpants, BS, PC
Menu. CrOissant ChIcken salad sandWich, salad, tortilla ChIpS, salsa @ 8.04/ea

12 15 depart for VISIt to Tennessee Valley Authonty (TVA) Kmgston coal-fired steam plant
for electnc generatIon Tour SIte, presentatIon and disCUSSIon WIth plant executIVes [RJ]
{contact Clerhnda Clabough, Int'l SeIVlces, 632-4337}
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321 Comm Bldg

Teleclassroom B

Teleclassroom A

pickup at hotel [BS]
Bnefing on dtstance education by Laurel Thomas and RIck Llchtwardt,
Contmumg Education [BS]
Observe dtstance education class of Profs Jendrucko and Counce
NOTE Participants will observe from Teleclassroom B
depart for Oak Ridge (lunch offcampus) and Oak Ridge, Tennessee [pC, 1]] COUNCE TO CONFIRM
Vmce Adams, TASCA
b) K-25 VlSit/JeffChnstlan
m energy efficiency area, Martm Marietta Energy Systems
[Jendrucko to pick up UT car for Monday Trip]
buffet supper at Hake's All project group mVlted WIth spouse, guest RSVP BY 4/9/97
[Delegation needs drIver to Daves]

I
117 00 Return to RadIsson

18 00 supper [DH, RJ] Buddy's Barbeque

I
FRIDAY, APRIL 11

18.45
900

11010

11130
??
1530

I
1

1830

I SATURDAY, APRIL 12 - Tnp to Nashville

MONDAY, APRIL 14- {RJ and JF to dnve over early from Knoxville} FRYXELL TO CONFIRM

SUNDAY, APRIL 13
Lodgmg ClubHouse Inn Reserved 5 doubles.
1000 Tour Opryland Hotel [BS, dh]

About Opryland Hotel A Umverslty ofTennessee graduate m Agrtculture IS the head oflandscapmg at thts hotel
wluch features four acres ofbotamcal garden under roof rmged by mtenor rooms ofthe hotel The Hotel IS known
for Its mnovattons m energy effiCIency and enVIronmental deSIgn

13 00 Sunday Brunch at Opryland Hotel
1430 Open

{Hake returns to KnOXVIlle Sunday mght}

Tennessee State government VlSlts [JF, 1], bs] Tennessee Department ofEnVIronment and
Conservatlon DiSCUSSIon of state regulatory pohCles regardmg energy usage and energy
production espectally from coal fired plants ReView state pohcies for energy effiCIency and
changes relatIve to ISO 14000 [contact Cynthia OlIphant, 615-741-2994]

TBA

I Nashville Lodgmg ClubHouse Inn 2435 Atnum Way, Nashville Phone 883-0500
Contact Tracy McDonald or Jesse Crowe, reserved 5 dbls/lsgl.
Note: Each guest receives a complImentary breakfast buffet & manager's cocktail receptIOnI served dally m the Oubhouse area.

10.30 van departs for tnp to Nashville, TN [BS, DR] lunch along the way
118.30 Grand Ole Opry ReservatIons m the name ofHake at ticket office Can pay cash at wmdow

I
I
I
I
I
I
I



TBAfPM VISIt to Nashville Thermal Pant for lecture and demonstratIons of JENDRUCKO TO CONFIRM
trash-to-energy converSIon [RJ, J~ bs] supper on the road

EVENING travel to Chattanooga, TN [BS,Jf] {Jendrucko returns to Knoxville}
Lodgmg Radisson Reed House (across from TVA)

Martm Luther Kmg and Broad Street
Chattanooga Contact Allison Fox, Phone 423-266-4121

TUESDAY, APRIL 15

TBA VlSlt Electnc TransIt VeJncle Instltute mChattanooga [JF, bs]
1200 lunch
13 30 VISit Tennessee Acquanum. /!MAX [JF, BS]
16 30 depart Chattanooga for tnp back to Knoxville [BS] (FryxeWclass that evenmg)
1830 supper (moderate prlce)[BS, dh]

WEDNESDAY, APRll..16

FRYXELL

830

900

1130
1330

1800

pICkup at hotel [BS]
Note first sessIOn IS downtown at UT Conference Center
PresentatIon and dISCUSSIon Marketplace Game Ernest Cadotte, Professor ofMarketIng
Presenters Martm Kbma, MIro Factor, Jaroslav Dusa, Research AsSOCIates,
Marketplace Game
lunch downtown
Meetmg and diSCUSSIon wIth George Smelcer, UT Center for IndustrIal Servtces
(UTCIS) on the Hazardous Waste ExtenSIon Program. [PC]
supper at Regas [RJ, PC]

UT Conference Ct
Room 237

I-House/Great Rm

THURSDAY, APRll.. 17

830 (checkIng out ofhotel) [DK,bs]
9 30 depart for Rohm and Haas [BS, pc]
10 00 VISit to Knoxville's plant ofRohm and Haas Inc [pC, rs] ThIS firm produces resms,

emulslOns and other mdustnal mtemedlates at a factory m central Knoxville near hIgh
denSIty resIdential and commerClal neighborhoods Plant tour and background on
Rohm and Haas 'commumty lmkage program.'

1200 attend regularly scheduled noon meetIng ofthe Rohm and Haas CrtlZens AdVISOry Comnnttee
1330 depart Rohm and Haas, lunch en route to Washburn, Tennessee and the Narrow Ridge

Center for Energy EffiCIency [JF, rs]
Purposes of the VISit a) to learn about alternatIve energy sources The Center has only self:.contamed
solar dwellmgs, some made of unusual matenals (e g , straw bale construetlon) b) to expenence SOCial
unphcations of hvmg "oft:.the-electnc-gnd" based on hohstlc phIlosophy embracmg conservatIon and
sunpler hfestyles c) to WItness a "land trust" winch buys land and unposes covenants under whIch no
power hues may pass over or under the propertIes ofthe trust



_ 1800 supper at Narrow RIdge Center Begm wrap-up dIScussIons for tins current phase ofthe
project Lodgmg wtll be at Narrow RIdge Center m therr energy efficIent donmtory

I FRIDAY, APRIL 18

5

18.00
900
1000

I
11200

1
1520

breakfast at Narrow RIdge Center
depart Narrow RIdge for UT [JF]
Summary discussion for Project Phase 3 and plannmg for project Phase 4 (final phase,
May 16-26, 1997[JF, DB, BS] (AID Project Phase 4, will mvolve UT team VISIts to
Czech Tech m Prague, Tech UDN ofLlberec m Llberec, and Tech UDN of Ostrava m Ostrava

cumculum mtegratton followup VISIts WIth UDNersIty faculty, students and UDNersIty
leaders)
lunch on UC Plazajommg InternatIonal Food Fest [BS]
depart for Knoxville arrport for return Delta FlIght 1027 to Czech Repubhc [BS]
(BS TO RETURN VAN TO UT MOTORPOOL)

605 Hodges

LIbrary

CONFIRM IF
YOU CAN
MAKETIfiS

I SATURDAY, APRIL 19
AFfERNOON Czech delegatIon amve Czech Repubhc

I NOTES Need system for hand-off ofVan Keys

I
I
I
I
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Techmcal Trammg and Mumclpal;/NGOlUmverslty NetworkIng for Energy Efficiency
Energy EffiCiency Study Tour

April 5-18, 1997
PartIcipant List

Jin TUMA, Professor
Czech Techrucal UruversIty m Prague
Faculty ofElectncal Engmeenng, Department Power Engmeenng
Vice - dean for research and SCIence
AffihatIon big power producers and dtstnbutors As teacher mterested m the large scale, power generatIon
and dtstnbutIon and m enVironmental care and management on energy economy oflarge system and
mdustnal plants

Karel KABELE, AsSIstant Professor
Czech Techrucal UruversIty m Prague
Faculty ofElectncal Engmeenng, Department Power Engmeenng

Jan KYNCL, AsSIstant Professor
Czech Techrucal Uruverslty m Prague
Faculty ofElectncal Engmeenng, Department ofPower Engmeenng
AffihatIon Research of heat transfer, energy efficIency m metallurgy As teacher mterested m heat recovery
m furnaces m use of electnc energy and Its modehng electrodynamtcs ofmetals

Jm KRATOCHVIL, Professor
Techrucal Uruverslty ofLlberec
Head of the Department ofPower Engmeenng
AffihatIon Lecturer m flUId Mechamcs, Gas DynamtCS, Power Engmeenng and Machtnery, FlUId
Machtnery

Mlroslav OLEHLA, AsSOCIate Professor
Techrucal Uruverslty ofLlberec
Head of the Department of Apphed CybernetIcs
AffihatIon Lecturer m Techrucs of CybernetIcs, SimulatIon and IdentrficatIon, Computers and Programmmg

Jaroslav SULC, Seruor Lecturer
Techrucal UruversIty ofLlberec
Department of Power Engmeenng
AffihatIon Lecturer m EnVironmental ProtectIon, Techrucal Measurements, Ecological Aspects ofPower
Processes

Pavel KOLAT, Professor
Techrucal UruversIty ofOstrava
Faculty ofPower Engmeenng Head ofDepartment
SpecIahzanon Heat and mass transfer Nuclear engmeenng, thermal power plants, Waste mcmeranon

Zdenek TOMAN, AssocIate Professor
Techrucal Uruverslty ofOstrava
Specla1tzatIon Thermal engmeenng, Industnal energetIc

Leos PCHALEK, AsSIstant Professor
Techrucal UruversIty ofOstrava
SpecIa1tzatIon Thermal Engmeenng, CogeneratIon
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Monday Apnl 7 PM--
, , , , , , , ,

UT Assessment Center Bnefing D[IJDIIl@] [[] OJ D[JENDRUCKOl

Tuesday Apnl 8 AM--
D[I]ITJD~ [2] [2J 0Energy Assessment at Clayton Homes

PM--
Classroom Use of Case Techmque DGJ[f][Kl[Z] [1] []] WGreen Llghts Economlcs
[BAMFORD/FRYXELL]

Wednesd'ly ApI"'1 I)
AM--
Natlonal Structure of Industnal Assess- D[j]~D~ ~ m Dment Center Program
[SIMEK]

PM-- D[c][±]D~ ~ bTI 0Parker-Hanmfin Co Tour

Thursday Apnl 10 AM--
D[gJ~~~ @] W 0Cumculum Development

[COUNCE]

[STANELLE] D~DOJ[fJ [q] [Z] D
Co-op Program Development

D~~1IJ0 ~ ~ 0[ODOM]

PM--
D0~0@] ~ [?J 0TVA s Bull Run Coal-fired Steam Plant

Fnday Apnl 11 AM--
DOJ~~~ 1m m 0Distance EducatiOn

[THOMAS & LICHTWARDT]

ObservatiOn of Distance Ed Class D~DEJk!] ~ ~ 0[JENDRUCKO & COUNCE]

PM-- ~~D[]]w [I] [Z] 0Oak Rldge NatiOnal Labs (ORNL)

Sunday Apnl 13 D00~~ ~ [gJ DTour of Opryland Hotel
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Mondav Apnl 14--AM
[j]~[JJQ][b] ~ [!l] DTour of Nashvtlle Thennal Plant

PM--
D~OJrnDJ ~ [£] OJDiscussIOns With State Officials

Tuesday ApnllS--AM
ITJ!IJW@]~ GJ [3] DElectnc Transit Vehicle Institute

mChattanooga

PM-- D[?JD~@J [!l] w DTVA s MisSIOnary RIdge Center

FulIbnght AssOciatiOn Dmner ~~D[o~ ~ ~ D& Internet PresentatiOn

Wednesday A.pnl 16--AM
[O[lJITJ@][Z] [2 [3] DMarketplace SImulatiOn

[KLIMA&FACTOR&DUSA]

PM--
D~[i]rn~ ~ W DUT Center for Industnal SerVices

[SMELCER]

Thursday Apnl 17--AM
D~0[I]~ ~ ~ DRahm & Haas factory ViSit

Rohm & Haas CitIzen s Advisorv
[jJ~§~llJ [l1 ~ DCommittee

Narrow Ridge Center Program [U[j]w~[I] ~ ~ D



I
PROGRAM EVALUATION

General QuestlOns

2) Overall this program provided mformatlOn that will be
useful to the energy cumculum at my university

3) The content of this program was appropnate and clear

4) This program was well orgamzed

-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1) I am from
LIl.erec Ostrava @] Prague
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The general schedule for Phase 4 IS as follows Emergency contact persons are noted for each
CIty

Wed, May 14
Counce, Fryxell, Hake and Jendrucko depart Knoxville 15 20 on Delta through Atlanta

and Amsterdam
Thursday, May 15

amve Prague, 10 00 on Delta Fhght #80 from Amsterdam
Meet Mrroslav Olehla at Prague arrport for van nde to Ltberec
Lodgmg at Zlaty lev Hotel m downtown Llberec
CONTACT person Prof Jm Kratochvtl, Dept ofPower Engmeenng, Halkova 6 Work
tel (42-48) 25441 or (4248) 25462 PrIvate (4248) 510-1817

Fnday through Monday mght, May 19
meetmgs at Llberec Techmcal Umverslty and VlSltS m area

Tuesday, May 20
Counce, Fryxell, Hake and Jendrucko depart Ltberec for Ostrava
amve Ostrava m evenmg Lodgmg unknown
CONTACT person Prof Pavel Kolat, Head, Dept ofPower Engmeenng, Ostrava
Poruba, 17 hstopadu" 708 33 Czech Repubhc tel 4269-669-4403 or 669-2301

Wed, May 21
Meetmgs at Techmcal Umverslty ofOstrava

Thursday, May 22
Meetmgs, contmued
Hake departs Ostrava for Prague, amvmg m evenmg Lodgmg Hotel Krystal, J Martmo
2/407, 16041 Praha 6 (422) 316-2761

Fnday, May 23
Counce, Fryxell, and Jendrucko contmue With meetmgs m Ostrava
Hake meets With officals at Czech Techmcal Umverslty m Prague
15 00 Hake meets at US Embassy With AID officals, Bob Posner and/or Jan Plsko

Saturday, May 24
Counce, Fryxell, and Jendrucko contmue With meetmgs m Ostrava
Hake departs Prague for Alliance board meetmg

Sunday, May 25
Counce, Fryxell, and Jendrucko depart Ostrava for Prague amvmg late afternoon
Lodgmg students hostel "Hlavkova kole]" at JensteJnska street

Monday, May 26
Counce, Fryxell, and Jendrucko meetmgs at Czech Techmcal UmverSlty m Prague
CONTACT person Prof Jm Tuma, faculty ofE1ectncal Engmeenng, Techmca 2, Prague
6 tel (4202) 2431-0386, fax (4202) 2341-0784
Alternate contact Mr Jan Pozar, Dept ofForeIgn Re1anons, Czech Tech, ZIkova 4, CZ
16635, Praha 6 tel (4202) 2435-3465, fax 2431-1042

Tuesday, May 27
meetmgs at Czech Tech

Wed, May 28
Counce, Fryxell, and Jendrucko depart Prague for U S
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TO
FPQM

PHONE NO 0P0014239743163 JUL 15 1997 6 02PM P 1

I
Message from FE~E

toate: 7 July

Pohllh Foumh,tlon lor Encr2Y FfficlcDCy Fundllcjll Ffcld)'wncgo Wyko"'y'ltanh\ Ener~..

To' Dave HAKE
UTK MANAGEMENT DEYl

lei +001 4239743161

Fax +001 4239743163

From" Adam Guls
DIn.ctOf

FEWE, Contrc In Krnkow
u\ Florhma&..u 4\-;, .31-0\9 Krllk(IW

tel (48-12) 21 3989, 21 3781

Fax numbers

FEWE. Katowice (4%-12) 103 51 14/20
FEWE Warsaw (48-22) 271 271
FEWEKrakOw (48-111 n 3070

[ date (==r=J hour cc::=:JI...D_l_s_p_a_tc_h_R_o_te_s__...1s_en_t_b.;.Y__CI[NO otpnges

I
I
I
I
I Dear Dave,

I
I
I
I

Thank you very much tor your fax of30 June
\ dl1'l. very glad that your project has a good chance to be extended to Poland 1 shall be only very
happ} to olgam..e the whole event and my faculty has already expressed great mterest 1n takmg
P4rt m the proJe~1.

Refel"nng to tbe VISit of people from Llberec They Vlslted us on Wednesday. 2 July We had a
good meetmg With my Dean and both hlS deputles as well as WIth a tew more professors 1 he
meetmg was successtul enough to dl aft a rather far-reaclung project of Czech-Pohsh co
opelatlon We have l"edhscd how many problems we have 10 common both as countnes and as
techmc'\l unlvenltles We have decided that after the Polish part ot your project ha::. been
completen vvc ..hall contlOuc co-operatlon baSing on Its results We shall most hkely stnvc to
estabhsh a czecll-f"Ollsh <.- ....lIU c lUI 'CllCIlgy end-VGQ Problems (or ~n""eY .... ffiC'lcncy Problernl»
that would mvolve Prague. O~trava and Llberee on the CZ part and Krakow w1th Ghwu."e and
Wroctaw on the Pl Slde
1 have promised to Jot down :.vmc preltmma...., dCft3-tRnt--'eMerged dunn8-tbf'..mpetmg and consult
them With Llberee and my Faculty. to present them to Larry when he comes (and to you, of
course)
I shall contae.-t you soon

Best 1egards
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