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Table 1: Proposed Schedule 

Introduction of hstm~tors 

'1 'raining course obj eectives 



MODULE I 
8:45- 

10:15 AM 

MODULE I1 
10~30  AM- 
12:OO PM 

MODULE 111 
1:15 - 

3:15 PM 

MODULE IV 
3:30 - 

4:45 PM 

TABLE 1 
Proposed Framework for Training 

Energy Efficiency and Env. Management 
Krakow, PolandIFebruary 13-18,1998 

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 
Friday 

DAY 6 
Saturday Sunday Monday Tuesday Wednesday 

Feb. 13 Feb. 14 Feb. 15 Feb. 16 Feb. 17 Feb. 18 

Overview of 
topics for energy 
eff. curriculum 
dev. (J) 

~ a t c h ' i n ~  learning 
obj. and pedadogy 

The "Commons 
Game" -- (an 
experiential 
exercise demon- 
strating Hardin's 
thesis 
(F) 

LUNCH 

Env. Economic 
and Regulation 
(Dl 

- - - - - -  
Recap of learning 

Introduction to 
internet resources 
(K) 

DINNER 
MODULE V 

7:OO- Introductions 
8:00 PM Role of 

universities in 

Electric Power 
and 
manufacturing 
plants. 
Intro to energy 
law 
(J) 

Case studies 
energy efficiency1 
environmental 
management ... 
The "Green 
Lights" case (D) 

LUNCH 

"The Power 
House" -- 
a computer-based 
model of energy 

efficiency (D&f) 

. - - - - - -  
Recap of learning 

Residencial 
energy use and 
software tools 
(K) 

I Opportunities 
for practice oriented 
training. The 
Assessment Center 
model. (1) 

Intro to TQEM 
& IS0 14000 
(F) 

Stakeholder 
relationships in 
EEM.."the 
Carlesbad 
Highlands Case" 
(F) 

IS0 14000 
(cont.) -- 
The International 
Electric Hardware 
Case (D) 

LUNCH 

resources on the resources on the 
internet (K) internet (K) 

LUNCH 

Group decision 
making exercise 
"Jungle Survival" 
(F) 

~ - -  - -  

Packaging of 
training, program 
development & 
industrial relations 
(J) 

Pollution 
prevention -- 
"The Fun Factory" 
(D&F) 

Concluding 
discussions 
(ALL) 
Course evaluation 

LUNCH 

energy effic. 
Training obj. 1 



Training Course om IEnnergy lEKa~iency/Cur~icu1um 
Krakow, Pollandmebnruany 13-18,1998 

Instructors 

Richard J. Jendrucko, Ph.D. Professor 
Department of Mechanical And Aerospace 
Engineering and Engineering Science 
3 10 Perkins Hall 
The University of Tennessee 
Knoxville, TN 37996-2030 
Phone: (423)974-768212 17 1 
Fax: (423)974-7663 
e-mail: jendrucko@utk.edu 

Gerald E. Fryxell, Ph.D., Associate Professor 
Department of Management 
4 10 Stokely Management Center 
The University of Tennessee 
Knoxville, TN 37996-0545 
Phone: (423)974- 1664 
Fax: (423)974-3 163 
e-mail: gfrvxell@utk. edu 

Thomas J. Dean, Fh.D., Associate Professor 
Department of Management 
408 Stokely Management Center 
The University of Tennessee 
Knoxville, TN 37996-0545 
Phone: (423)974- 1673 
Fax: (423)974-3 163 
e-mail: tdeanautk. edu 



I RICHARD JOHN JENDRUCKO 

Current Position 
Professor, Department of Mechanical and Aerospace Engineering and Engineering Science, University of Tennessee, 
Knoxville; Director, Industrial Assessment Center, University of Tennessee, Knoxville 

Professional Interests 
Industrial Waste Minimization, Industrial and Building Energy Conservation and Systems Engineering 

Education 
Ph.D, Biomedical Engineering, University of Virginia-1972; M.Ch.E., Chemical Engineering, University of 
Virginia- 1968; B.Ch.E.Chemical Engineering, Manhattan College, New York-1966 

Recent Special Training 
U.S. Department of Energy Electric Motor System Performance Optimization Service Technical Training Course, 
University of Wisconsin, Madison, WI, February 7-9,1995 

Environmental Regulation Training Course, The University of Temessee Center for Industrial Services, Waste 
Reduction Assistance Program, Knoxville, TN, October 18,1994. 

Pollution Prevention Opportunity Assessment Performance-Based Training Course, Allied Signal Aerospace, 
Kansas City, Missouri, August 31-September 1,1994. 

Professional License and Certification 
Registered Professional Engineer, Texas; No. 37133 
Tennessee Energy Authority, Energy Auditor Certification; No. 79-KN-All 
Association of Energy Engineers, Certified Energy Manager; No. 1488 

Highlights of Professional Experience 
Professor, Department of Mechanical and Aerospace Engineering and Engineering Science, University of Tennessee, 
1985-present. 

Director, U.S. Department of Energy-sponsored University of Tennessee Industrial Assessment Center (formerly 
Energy Analysis and Diagnostic Center), September 1983-present. Staff Engineering Auditor, 1979-1983; Conducted 
over 300 energy and waste audits of small-and-medium sized industrial manufacturers. 

Director, U.S. Environmental Protection Agency-sponsored University of Tennessee Waste Minimization Assessment 
Center, July 1988-1993. 

Selected Recent Honors and Awards 
American Society for Engineering Education Certificate of Recognition for exceptional contributions to the Society, 
The Energy Conversion and Conservation Division, and the profession of Engineering, 1993. 

Commendation in recognition of 8 years of service in industrial energy conservation as Director of the University of 
Tennessee Energy Analysis and Diagnostic Center, U.S. Department of Energy, June 28,1991. 

Society Memberships 
Association of Energy Engineers, Senior Member, 1986-present 
American Society for Engineering Education: 

Chairman, Energy Conversion and Consemation Division, 1990-1991 
Vice Chairman, Energy Conversion and Conservation Division, 1989-1990 
Secretary-Treasurer, Energy Conversion and Conservation Division, 1988-1989 
Program Chairman, Energy Conversion and Conservation Division, 1987-1988 

International Experience 
Project Co-principal Investigator and Lecturer, US Agency for International Development, Technical Training and 
Municipal, Non-govenunental Organization and University Networking for Energy Efficiency in Poland, November 
1997-June 1998. 
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Project Co-principal Investigator and Lecturer, US Agency for International Development, Technical Training and 
Municipal, Non-govemental Organization and University Networking for Energy Efficiency in the Czech 
Republic, November 1996-May 1997. 

Member of DQE-sponsored fact-finding-team visiting W m w ,  W o w  and Matowise, Poland, November 24- 
Decemk 7,1990. The team generabed specific proposals for DOE support of energy conservation programs in 
Poland. 

Lmhmr, Seminar on Energy Conservation and Management, sponsored by Ithe Energy Committee of the Republic of 
CMna Ministry of Economic Affairs, Taipei, Taiwan, December 15-19,1980. 

Participant, Republic of China-USA Joint Workshop on Industrial Energy Conservation, Taipei, Taiwan, May 5-9, 
1980. 

I Selected Recent Pulblications 
Jendrucko, R. J., L. M. Buchanan, and J. G. Overly, "Factors Affecting the Implementation of Waste Production 
Measures in Small-To-Medium-Sized Manufacturing Plants," presented at the 1997 Environmental Technology 
Expo., Atlanta, November 21,1997 and published in the koceedines, Chapter 61, pp. 463474. 

Jendrucko, R. J., 'The Use of An Intensive, Structured Technique for the Performance of Resource-Limited Pollution 
Prevention Assessment of Industrial Manufacturers," accepted for presentation at the EPA Region 4 Pollution 
Prevention/Green Manufacturing Conference for Industry and Business, Atlanta, November 18,1997. 

Counce, R. M., R J. Jendru&, et al., 'kcorporating Pollution Prevention and Sustainable Development in 
Engineering Education," presented at the Eighth Annual Conference of the Alliance of Universities for Democracy, 
Warsaw, Poland, November 4,1997. 

Thomas, T., R. J. Jendrucko, and J. Peretz, 'The Distribution of Industrial Waste Generation and Energy Use 
Characteristics in Available Federal and State Databases," Chapter 3 in Competitive Energ Mana~ement and 
Environmental StratePies, M a t i o n  of Energy Engineers Bcwks, Atlanta, Georgia, 1995. 

Jendrucko, R J. and J. G. Overly, "Comparison of Energy and Waste Management Costs and Associated Measures for 
Cost Reduction in Small and Medium-Sized Manufacturing Plants," presented at the 18th World Energy Engineering 
Congress, Atlanta, November, 1995. 

Jendmcko, R. J., T. N. Coleman, and T. M. Thomas, "Waste Reduction Manual for Lithographic and Screen Printers," 
published by the Tennessee Valley Authority for the University of Tennessee Center for Industrial Services, August 
1995 (78 pages). 

111111, Additional Recent Professional Activities 

i Lecturer, Waste Reduction for Manufacturing Extension Partnerships, Ogden, Utah, Tkember &10,1997. 

L w r e r ,  Tennessee Industrial Workshops on Surface Coatings: Issues and New Technologies, Knoxville, April 22; 
Nashville, April 23; and, Memphis, April 24, 1997. 

Administration and Lecturer, Industrial Energy Conservation and Waste Reduction Workshops, Memphis, 
Tennessee, June 18,1996; Hazard, Kentucky, March 20,1996; Nashville, Tennessee, February 28,1996; and 
Knoxville, Tennessee, November 29,1996. 

Lecturer, Industrial Workshops on Waste Reduction for Lithographic and Screen Printers in Tennessee: Knoxville, 
July 13,1995, Chattanooga, July 12,1995, Nashville, July 11,1995 and Memphis, July 10,1996. 

Lecturer, U. S. Department of Energy, Energy Analysis and Diagnostic Center, Waste Reduction Training Courses, 
Knoxville, Tennessee, December 64,1993, Washington, D.C., August 9-12,1994, Baltimore, MD, August 11-13,1995. 



GERALD E. FRYXELL 

PERSONAL INFORMATION 
Assoc. Professor, 
Center for Eastern European Studies 
University of Tennessee 
Knoxville, Tennessee 37996 

Teleph.: (423) 974-61 10 
Fax: (423) 974-3 100 
E-mail: jfryxell@ solar.cini.utk.edu 

Languages: Familiarity w/ Romanian, Spanish & Swahili 

EDUCATION 
Ph.D. -- Management (Business Strategy & Policy) 1986 

Indiana university--~loomingt&n, Indiana 
M.B.A. 1979 

Seidman Graduate School of Business Administration 
Grand Valley State Colleges--Allendale, Michigan 

M.T. (ASCP) -- Medical Technology 1971 
Quad-City Hospital's School of Medical Technology-- 

Davenport, Iowa 

EXPERIENCE 
University of Tennessee--Knoxville 

Associate, Central and Eastern European Studies 
Core Faculty in Tennessee Institute for Management of Environment 
Executive training under Management Education and Entrepreneurship Training 

program (CSFR & Poland, 199 1) 
Consultant and Trainer in USIA grant for cuniculum development at 

Technical University in Timisoara, Romania 1995-6) 
Consultant in USAID project in Czech Republic and Poland to improve energy 

efficiency and environmental management (1996-7) 
Codeveloper of 'Triends & Partners--Romania" web site: 

http://www.friends-partne~s.mg/@romania 
Academie Studii de Economice (ASE)-- Bucharest, Romania 1993-4 

Curriculum reform & management training 
Eastern and Southern African Management Institute--Tanzania 1989-90 

Executive programs in Tanzania & Kenya 
Training needs assessment 

Mercy Hospital--Muskegon, Michigan 1972-79 
Clinical Bacteriology, Virology & Chemistry 

PVsLICAnoNS 
Twenty referred articles: Academv of Management Journal; Business & Societlv; 
Journal of Management: Organization Studies: Journal of Business Ethics. 
Plus numerous book chapters, h e w s  and other publications. 
Topics addressed: Environmental management;,intemational joint ventures; 

management of innovation. . 



, "Enabling efficient and autonomous action in ld 
govearnanents of Pow Transy1v;lmian Judets." [$1 §Q,W] --kc,  1995  to NQV., 1896. - 
Funding for strengthening local governments in fom Rornanim cities and 0 4 ~  help 
mitigate depackncgr on central ahinismaion in Bazchmsr. 

"@a:~c n e w a h g  in Nba and mesy 
[$86,~O]--~p"en~g 

Funding fa the gmmotion of grass mots hv~lvemnt in internet at the 
c m ~ t y  Bevel rmnd though linking civic networks t~ those in US and 
~nsing these lidagedB for distance ehcaticna. 

National Science Fomdatim, "'Justice rims md pmdctiarity in the bio~hnology 
h s "  fl25,OOO]--June, 1992 to May, 1993. 
Funding for qWEtative research in 8 biotecho1ogy fians in the S.E. and ~~a in 
order b unslerstand how successful firms wmcile the neecll to r e w d  scientists as 
i n d i d d  while at the same h e  crating a climate of teamwmk 

30 presentations at national meetings of xadeHnics and p&oners in 
the United States, Europe, and Mica. 



Thomas J. Dean 
Associate Professor of Management 

The University of Tennessee at Knoxville 

EDUCATION 

University of Colorado Ph.D. in Strategic Management: 5/92 
Oklahoma State University M.B.A.: May, 1987 
The Pennsylvania State University B .S. in Environmental Management: 12/82 

INDUSTRY AND TEACHING EXPERIENCE 

University of Tennessee Associate Professor of Management;9/9 1 to present 
Fellow of UT's Energy, Environment, and Resources Ctr 

University of Oregon Lundquist Visiting Professor of Entrepreneurship; 1197-619 
University of Colorado Research and Teaching Assistant; 9/87 to 8/91 
Illinois Institute of Technology Chemist/Data Analyst; 8/83 to 5/87 

Research Institute 
Department of Energy Research Intern: 5/83 to 8/83 
Pennsylvania Power & Light Co. Environmental Cost Analyst/Programmer; 5/82 to 8/82 
Miscellaneous Consulting Clients 

Eugene Water and Electric Board, Thomas & Betts Corporation, Lockheed Martin Energy Systems, 
St Mary's Hospital, Hauser Chemical Research Corporation, Advanced Composite Technology 
Incorporated, Engineering Measurements Company. 

PROFESSIONAL HONORS AND ACTIVITIES 

Chair, Research Committee, Academy of Management Entrepreneurship Division, 1997-1998. 
Member, Research Committee, Academy of Management Entrepreneurship Division, 1996-1997. 
Secretary, Academy of Management Entrepreneurship Division, 1995-1996. 
Winner of the Academy of Management Entrepreneurship Division's Dissertation Award for 

Outstanding Research in Entrepreneurship-Independent Business. 
Winner of the 1992 best article award in, Entrepreneurship Theory and Practice. 
Winner of the "1992 Competition for the Best Paper on Entrepreneurship and Innovation" from New 

York University's Center for Entrepreneurial Studies. 
Finalist for the University of Tennessee, College of Business Allen H. Keally teaching award. 
Advisory Board, Collegiate Entrepreneurs Association 
Ad Hoc Reviewer, Journal of Business Venturing 
Ad Hoc Reviewer, Academy of Management Journal 



GRANTS AND CONTRACTS 
USIA Civic Networking Project in Romania, 1996. 
U.S . Small Business Administration Research Contract. bbPollution Regulation and New Venture 

Formations in U.S. Manufacturing Industries: A Longitudinal Analysis of Deterrent Effects." 
U.S. Small Business Administration Research Contract.. 
New York University Center for Entrepreneurial Studies Research Grant. 

SELECTED PUBLICATIONS 

Dean, T. J., Brown, R. L., & Bamford, C.E. Forthcoming. The Differential Impact of Industry 
Structural Characteristics on the Formation of Small and Large Establishments: hplications for 
Small Business Business Theory and Entry Strategy. Strategic Management Journal. 

Dean, T. J. & Fryxell, J. 1997. International Hardware Products, Inc.: Im~lementing an IS0 14001 
Environmental Management Svstem Published by the Management Institute for Environment and 
Business of the World Resources Institute. 

Dean, T. J., Fryxell, G. E., Vryza, M. Forthcoming. Do corporate political strategies restrict 
competition? An examination of corporate PACs as a barrier to entry. Business and Society. 

Brown, R. L., Dean, T. J., & Douglas, T. J. 1997. Environmental Regulation and Competitive 
Advantage: New Insights into Entry Effects and Industry Structural Characteristics. Research in 
Corporate Social Performance and Policy, 15. 

Dean, T. J. & Meyer, G. D. 1996. Industry Environments and New Venture Formations in U.S. 
Manufacturing: A Conceptual and Empirical Analysis of Demand Determinants. Journal of 
Business Venturing 11 (2):107-132. 

Judge, W., Dean, T. J., & Fowler, D. 1996. Organizational Responses to Strategic Issues Posed by 
the Natural Environment: An Application of Miles and Snow's Strategic Types. Industrial and 
Environmental Crisis Quarterly, 9 (4): 419-447. 

Dean, T. J. 1995. New Venture Formations in U.S. Manufacturing: The Role of Industry 
Environments. NY, Garland Publishing. 

Dean, T. J. & Brown, R. L. 1995. Pollution Regulation as a Barrier to New Firm Entry: Initial 
Evidence and Implications for Future Research. Academv of Management Journal, 38 (1): 288- 
303. 

Dean, T. J., Meyer, G. D., & DeCastro, J. 1992. Determinants of New-Firm Formations in 
Manufacturing Industries: Industry Dynamics, Entry Barriers, and Organizational Inertia. 
Entre~reneurshiv Theox-v and Practice, 17 (2). Winner of Entrepreneurship Theory and Practice 
1992 Best Article Award. 



Training Course Objectives 

1. To clarify the important roles of universities in promoting 
energy efficiency and environmental management. 

2 .  To establish the important linkages between energy efficiency 
enhancement and enviromental management. 

3. To review the historical evolution of U.S. energy and 
environmental law having broad impact on industrial 
operations. 

4. To present the evolution and current status of the development 
of international standards for environmental management. 

5. To present computer and Internet-based training applications 
for energy efficiency enhancement. 

6. To present and promote a variety of non-traditional methods 
for the training of engineering students in decision-making for 
energy efficiency improvement and environmental 
management including: 

*In-classroom activities 

-Analysis of case studies 

-Simulation exercises 

-Cooperative projects with industry 

-Short courses for industry professionals skills 
updating 

*Supplementary educational activities 

-government-sponsored outreach activities 



Roles of Universities in Promoting Energy Efficiency and 
Emvironmemtal Management 

1. Education of Enrolled Students 

Training in the methods of improvement of efficiency in the operation of 
combustion, mechanical and electrical systems 

- ~ 

Towicd Subiect Bxamvles: 
- Efficient combustion burner design - Automatic systems for &/fuel ratio control - hlhimizali~rk of electric motor energy losses 
- Design of variable speed drive systems 
- Minimization of electrical distribution system losses 

@ Devel~pment of a general knowledge base and awareness of: 

- The relative availability of natural resources (fuels and 
manufacturing materials). 

- The increases in energy cost related to availability 
and user demand. 

- The achievement of energy conservation by: 

Utilizing state-of-the-art equipment. 

Optimal equipment operation and maintenance 
for achieving peak efficiencies. 

- The detrimental environmental effects of energy use in 
society. 

- The need for and development of international and 
local laws to protect environmental quality. 

2. Provision of Guidance to Governmental Bodies: 

Research results to guide energy and environmental management policy 
development. 



3. Education of the Public: 

Awareness of the finite availability and costs of dwindling energy 
resources. 

The degrading effects of energy use on the environment 

Their direct role in: 

- Minimizing personal energy use (e.g. home insulation, 
use of public transportation). 





Overview of Topics for 
Energy Efficiency Curriculum Development 

I. Industry Needs 
Energy availability and quality 

Low cost energy supply 

Efficient process use of energy 

Energy use minimizing environmental impacts 

Management systems for energy efficiency and environmental impacts 

11. Relevant Academic Subjects 

A. Technical: 
Energy sources: 

- Non-renewable: coal, oil, gas, nuclear 
- Renewable: biomass, solar, wind, hydro power, geothermal 
- Waste: wood, refuse, solvents 

Primary energy conversion: 
- Power/thennal plants -+ air emissions + local 

and international environmental controls 
- Nuclear fuel production 
- Fossil fuel refineries 

Energy transmission/ transportation 
- Coal: rail, truck, water 
- Oil: pipeline, rail, truck, water 
- Natural gas: pipeline 
- Nuclear: rail, truck, water 
- Electricity distribution systems 

End use: 
I. Industrial 

Electricity 
- motor drives 
- process heating 
- facility lighting 

Fossil Fuels 
- process and building heating 



Equipment energy conversion efficiency 
- combustion systems 
- mechanical drives 
- lighting systems 

* Waste production 
- solid waste: hazardous and non-hazardous 
- air emissions 
- wastewater 

2. Commercial: space conditioning, lighting, hot water 
o Equipment efficiency 

3. Residential: space conditioning, hot water, appliances 
Equipment efficiency 

4. Transportation: rail, automotive, air 
Equipment efficiency 

* Air emissions 

B. Non-Technical 
Government regulation: 

- Energy: availability (distribution), pricing, equipment 
efficiency 

- Environmental impacts: air emissions (power plants, 
automobiles), industrial plants hazardous waste, wastewater, 
air emissions 

Financing of energy/environmental projects 

Management: 
- Energy purchase and use; energy service companies 
- Environmental impacts (international standards: IS0 14000) 

Social issues 

III. Packaging of Topical Material for University Training Programs 

A. Engineering and Management Degree Programs 
Curricula: 
1. Required courses (e.g., electric power, thermodynamics, 

combustion systems) 

2. Elective courses (e.g., industrial pollution prevention, 
environmental management, (MBA)) 



Programs supplementing classroom instruction (e.g., industrial 
internship programs) 

B. Short Courses for Practicing Professionals 
Design 
Costing 
Marketing 
Staffing 
Scheduling 

IV. Delivery /Teaching Methods 

A. On-Campus: 
Classroom lecture 
Laboratory experiences 
Research projects 
Discussion of case studies 
Experiential exercises 
Industrial projects 

B. Off-Campus 
Industrial internships 
1. Cooperative education programs 
2. Internship programs 

Special industrial programs 
I. Industrial Assessment Center Program 

C. Financial Support for Non-Traditional Educational Programs 

A. Internet 
Databases 
Vendor information 
Training materials 

B. Governmental Agency Publications 
US Department of Energy (DOE) 
US Environmental Protection Agency (EPA) 

C. Other Sources 
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ELEMENT OF EE LEARNING OBJ. 
MEMORIZE FACTS 
DEVELOP 

- Entreprenuership CONCEPTS 

I * DEREGULATION - Privatization 
- Market interventions 

* REGULATION - Legislation - Administrative Law 

INSTITUTION BUILDING - Identification of gods - Building collabor;rtion 

* CHANGE PREMISES/ 
ASSUMP. 

UNDERSTAND 
TECHNIQUES 
ACQUIRE SKILL 

-- TASK SKILLS 

m R P E R S O N A L  
SKILLS 

CHANGE 
ATTITUDES 

I - Long-term cosrknefits - Responsibilities 

I - Raise awareness of impacts - Behavioral change CHANGE 
.BEHAVIOR 

\Bt DEVELOP 
'WISDOM" 

MATCHI[MG PEDAGOGUES 
TO THESE EEEhIENTS 

(cont.) 

LEARNING OBJ. PEDAGOGIES 

MEMORIZE FACTS 
DEVELOP CONCEPTS 

LECTURE 

UNDERSTAND VIDEOS 
TECHNIQUES LECTURE W/ 
ACQUIRE SKILL 

-- TASK SKILLS DISCUSSION 
- INTERPERSONAL 

SKILLS PROBLEM SETS - RATIONAL I C H A N G E A W E S  t)- ROLE PLAY 

I CLARIFY VALUES FIELD PROJECTS 

I CHANGEBEHtlWOR CASE STUDIES 

~ ; l l , ~ ~ ~ ~ A 1 4  
ClllIAlLLEMGES 

Market cusvcrgcncc 
I ~ I I P .  glohill 

i ~~ l ' r~~s t ruc tu~c  
Lowcrit~g tradc 

barricrs 
* Circlcr access to 

r:rclor nlarkcts 
Global 
lclcco~~~~~rur~iealio~is 

Currclicy cxchangc 1 @ Ovcrlapl~isg tcsli. 

RKQ e r a w n )  KNG. 
H&$lDBdNSIE 
> Alliallccs & llJVs 

* > Cross-l'ur~cliot~ul 
coo~diaaiiorl 

* > Slakclioldcr ~ngmt. 
> Cori~l>ctilivc adv. - Qualily 

- Cost (cr~crgy eff.) - Spccd 
* > Cross 

spccialiizitioa 
@ > I;laLlcr orgs. 

GLOUA P, 
BPIEALI'B'BES 
* E~ivironn~catal lssucs 
* 13usiacss Icgitin~i~cy 

qucslioncd 
* Kcsourcc corlstrair~ts 
* 1 lurnalr diversity 
* Ir~lcrnalional Slds. 
* Global cornpe~irivp 

Jrivcxl by gowcrful 
ccorio~r~ic corlsorlia I hlcrdcpendona 

- - 

* z I(clcviracc (tecfleolvgy & upplicnlioa) 
a z Co~rtcsl brc;ldd~ 

-- Dual spccializnlions(?) - 111tcrpcrsonal skills 
-- It~tcr~latio~lal stslrldids (130 scrics) 
-- CUIIIIIIVII~ Yroblcm 

* > I'edagogicnl varicly (iaorc cxpcric~~lial) 
> Ir~tcri~alior~al I)rogrulnu $r projccls 



Players Mama1 



COMMONS 
r SIMULATION 

LIST OF MATERIALS: 
1 ) PLAYER'S MANUAL 
2) PROFITLOSS TALLY SHEET 

PXRTICIPAhTS STOP AFTER READING 1 &2 

3) COPIES OF OVERHEADS 



RULES: 

(1)  YOu MAY TALK FREELY TO THE OTHER MAINAGERS IS YOLR 

PLAYT. BUT DO FOT TALK TO M-4X.qGERS FROM OTHER PLU-TS 

LKLESS GIl'EN E-XPLICIT PERIMISSION! ! ! 

(2) ST-\Y OX THE S.LME TRIAL AS Et'ERYONE ELSE! 

(3) FILL IN ALL THE I3iFOhLIATIOK ON YOUR TALLY SHEET. 

OBJEC TILT: 

You (and your team members) comprise the top management team of a sizable 

manufacturing facility in Ki~ulini-- a country which is expected to experience rapid 

industrialization because of its low-wage structure and loose re-dations. You and your 

team are somelvhat troubled because you know that the financial performance of your 

plant has been discussed at headquarters and they have quite bluntly informed you that 

they espect his&er returns on their invested capital. You are uncertain about whether the 

plant -ill be closed if your plant's profitability doesn't improve, but you are that 

your olsn compensation and career track in the company are related to the financial 

performance of the plant. Currently, your team has 100 pazoozas-the currency of 

Kikdini--in uncommitted funds. 

Your plant, dons  with a number of other plants, is located on a large inland 

freshwater lake, Lacul Gunoi, upon which there are two cities (Porto Deano and lMji ya 

Ian) with a combined population of about 200,000 people. Jmportantly, all the plants (and 

the cities) desire a continuous, unpolluted source of water for their manufacturing 

processes (and quaiity of l ie as all of you live n e h y  the lake). Currently, while water 

quality has deteriorated noticeably in the last few years, the water is still acceptable. The 

lake has a restricted outlet and does replenish itself: but within Iimits. 



Unfortunately, while each plant needs a good source of water, each reieases a 

number of toxic pollutants into the lake. Currently, neither the national nor local 

aovernments replate either the amount of water taken from the lake or the amount of - 
waste released into it. Consequently, the condition of the lake is determined mainly by the 

plants themselves. 

PROBLEhi: 

In sum the problem facing you as a plant management team is, "How do we 

profitably operate our pIant when our process is dependent on the lake as a public 

resource?' 

PROCEDURE. 

You nil1 be confronted with a series of decision opportunities (trials) in which you 

must choose a course of action regarding your use of the lake water. Your management 

team may choose among five options prior to each trial (among three options initially): 

(1) ---you continue to use the lake u-ater as you've always used it-releasing 

the tosic b>-products into the lake. 

(2) BI 4CK--reco-&zing the deterioration of water quality, you limit pollution 

into the lake (e.g.. by storing it. treating it, cutring back on production, or 

subcontracting its removal). Should the opportunity present itselfto discuss this 

problem with other plant managers, choosing black implies compliance =ith any 

agreements or understandings to reduce levels of lake pollution. 

(3) YFT .I OW --you take unilateral, technical measures to make your process less 

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

plants. 

(4) BUJE. (Available only after round 7)-you expend fjnancial resources to enable 

a third party or asency to institute fines for polluters in the next tri'aI (i.e., those 

choosing red). 



( 5 )  (-Available only after round 7)--you use financial resources to enable 

an association to reward the most cooperative team in rhe nea trial (i.e., the team 

which has chosen black most often). 

Each choice has financial outcomes: 

Financial outcomes associated with black and red choices depend on 

how many plants used those approaches. For example, if a!I plants on the lake 

limit their pollution (i.e., by choosing black), every piant will benefit by having 

cleaner water. However: if a single plant reduces poilution while aII other continue 

to pollute (i.e.. by choosing red), that single pIant would incur the costs of 

reducing pollution \\ith iittie benefit. Conversely, if all plants but one reduce their 

pollution by choosing black, the one rogue plant which continues to pollute by 

choosing red >ill accrue benefits from being a 'Yiee rider." 

In addition ro being dependent on the pattern of choices, payoffs are also 

dependent on the quality of the river. Of course, as the wter quality deteriorates, 

all plants production processes &ill suffer. Conversely, as water quality improves, 

all benefit. 

Red choices will cause degradation of water quality. The facilitator nil1 

announce how many pes movements dounward will attend each red choice 

(usually one or two, depending on the size and composition of the group). Black 

choices, on the other hand, neither degade nor improve water quality. Water 

quality is only improved by natural processes; the lake water is flushed out by the 

annual, and ofien heavy, Spins rains. 

The status of the lake will be shown by the location of a maker on a board, 

strip or bIackboard. The marker will move up or down as the status of the lake 

changes. Every five trials, the peg will be moved up as a consequence of the 

natural restoration of the lake. 



These two influences (i.e., the number of plants polluting and water 

quality) are incorporated into different payoff mamces). The faciIitator will 

display the correct payoff matrix corresponding the condition of the Iake prior to 

each decision period (the simulation be-gins with the payoff matrix "0" (which 

represents water that is just "adequate" for your production processes. The payoff 

matris \\ill be changed as water quality either improves or deteriorates). For 

example, assume that water quality has deteriorated somewhat over a number of 

trials so that water quality is "-2." In this event. the "-2" matrix would be 

displayed for the next decision and would then be used to calculate the payoffs for 

those plants selecting either the red (pollute) or black (cooperate) options. 

J 1 0 -  The yellow alternative (reduced dependence) costs a fixed amount of 20 

pazoozas in the trial it is chosen. However, this choice adds 2 pazoozas onto 

whatever you earn or lose for the remainder of the SimuIation. This return takes 

effen three trials after the investment. The reasoning is that R&D used to develop 

a process ~vhich is less dependent on Iake warer will cost the company initially in 

the developmental phase, but have a fumre payoff after an implementation phase. 

Yellow mav d v  be c h o s e n ,  however, after three implementation trials, the 2 

pazooza payoff from choosing Yellow continues throughout the game. (Wh~le 

there is some inconsistency in playing red after choosing yellow, for siinplicity-at 

least during the first few attempts at conducting this simulation-this bonus is best 

=anted regardless of the option selected.) 
b 

BJ .T JE & ORAUGE: The blue alternative (fines) and orange (reward) alternative each cost 

3 pazoozas (i.e., the resources expended by your plant to initiate a third party, 

agency, or association which enforces the fines and to gives rewards) in each trid 

it is chosen. The effect of the blue choice (i.e., the fine) is that it takes away dl 

pazoozas that red choosing h s  wodd have had if the h e  had not been imposed 

and imposes a 5 pazoom fine. However, just as in the real world not all polluters 



are caught In this case polluters are caught about 25% of the time (actually a very 

high rate of enforcement effectiveness). Consequently, enforcement will be 

determined by doubie coin toss by the facilitator; nith two consecutive heads 

required to catch the polluting factory. Those who are caught will have their 

identity made public by the facilitator (those not detected keep their anonymiry). 

To keep things simple. in the event that two or more teams choose blue, we 

maintain the 2SP.b catch rate arguins that the extra resources are used up in 

"administrative overhead " 

The orange choice rewards the cleanest piant by adding 5 pazoozas onto 

the pazoozas already earned by the plant that has chosen black the most often at 

that point in the simulation. In addition, they wiIl receive the "Green Award" which 

they can proudly display until the next time it is awarded. The facilitator will 

announce the \%inner of the award. Ties benveen two or more teams will be 

resolved by a coin toss. lottery, or by placing the resources in a pool for future use 

(in the event there are no "stand outs" as determined by the facilitator). 

The effect of these choices is summarized below: 

"Comnaon~" Game 

Costs & Earnings SScheclmle 

Color &araninss/@osts C"~na~luemcw Lasting 
fipr Teama for Other PUants 

I 

I Black I scc Payorr 
Matrix I 

* 
Ilcaugllt (dctcrtuin~ul by douhlc cr1i13 loss). 

On~lgc 
-3 1% Most lixc~~tplary l'h111 

+2 

--- 



SPECI.4.L TRI.XS 

At round 5 an appeal to conscience is recommended. Such an appeal wilI consist of 

the government of KituIini stating that they have become aware of a pollution problem on 

Lacul Gunoi and astiins a11 plants on the lake to g k s g  reduce their poIIution levels. It is 

important to point out that such an appeal implies no consequences or enforcement 

what soever. 

Before round 8, a conference will be permitted amon3 the plant representatives. 

VOTE: The form of these conferences may vary based on the preferences of the 

facilitator. It is also possible to double the payoffs. if desired, to place additional pressure 

on the groups to devise a solution. The facilitator will announce if any options are in 

effect.) Other conferencing trials are indicated on the instructor's log sheet. 

PiDIC.4TIXG YOtR CHOICE 

Your management team %ill indicate your choice when the facilitator or assistant 

comes by your plant (a color chip is stapled in your i d a t i o n  folder-you may choose to 

point to the color of your choice). The simulation will continue until it is teminated by 

the facilitator. 

RECORD KEEPKG 

Each plant's management team will be gven a profibloss statement for recording 

the payoff obtained for each trial and for keeping track of their cumulative gain (or loss). 

A copy of this profitfloss sheet is provided in Exhibit 2. At the beginning of the 

s d a t i o n ,  the cumulative score is set at 100 which reflects the amount of pazoozas you 

have available. 



TRIAL CECICE SCORE PDZ. TOT-=; FOR T R I A L  Cm-d-TZ\Z 
SCOFI 

ONLY BU-CX, FEZ, OR YZLLO';!' CEOICES IN FIXST 7 ROUNCS* 1 0 0 ~ ~  

Nots: Cumclative score c m  go negative up to -50 pazoozas. Plmts wizk 
cumuiative balmces l e ss  than -50 will be closedi d o m  pending a review 
of their financial viability. 

* Ozce the yellow opcion is used, it cannot be selecced again, 7 2  
poizts snocld c= be adceci to all following trails under 'acijustzents." 
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"Commons" Game 

Posting Results 



THE TRAGEDY OF THE COMMONS 
(Hardin, 1968) 

Each m is locked into o system rhat compel3 him to increase his head without limit- 
in a world thar is limited Ruin is the deszinanon toward whirh aN men mh,  a h  
pursuing his m best interest in a socieiy rhut believes in freedom of the commons. 

Freedom in a commons brings ruin to all." 

~ardin ,  G. 1968. Tngcdy of rhe Commons. w. 162: 126348 

WHAT IS A COMMONS? - MkMPLES? 
- WHAT IS COMMONS IN SIMULATION? - EXAMPLES RELATED TO ENERGY? 

WHAT HAPPENED TO THE COMMONS? 

WHY DID THIS HAPPEN? 

UNDER WHAT CONDITIONS? 
- PROSPECT OF INDIVIDUAL GAIN FROM EXPLOITING 

COMMONS EXCEEDS COS TS...WHY ? 
- INDEPENDENT CALCULUS WITH INTERDEPENDENT USAGE - ROLE OF DEVELOPMENT >>:, see OVH 
- ABSENCE OF "MUTALLY COERCIVE" MECHAMSMS 

AGAINST 

ARE TECHNICAL SOLUTIONS THE ANSWER TO COMMONS 
PROBLEMS? 

WHAT O m  TYPES OF SOLUTIONS ARE POSSIBLE? 

CONDITION PERCEIMD PERCEIVED 
OFCOMMONS BEND7TS 

-3 

4 

-5 

-6 

-7 



hterorgmizational Poshurs in Commons 
Simulation 

THlRDPARm 
SOLUTIONS 

m s m  
"CARROTS" 

Merits of Various Approaches to Commons 
'QWroPBlrem 



A MODEL PREDImG COLLABORATION 
FOR MMNT.MMNG THE "COMMONS" 

\ / 1 + [ 1 1 + / 1  
4 

RESOLUTION 

REVTEW OF STRATEGIES FOR SAVING THE COltMOXS 

PWATISATION - Make it not a commons 
SUBSIDIZATION - Public pays to midgate social costs 

LEGAL RESTFUCTIONS - Limit accessbe of commons) 
STATUTORY LAW 
A D W T R A m  LAW 

MARKET INTERVENTIONS - Incorporate social costs into 
economic caidus 

BEHAVIORAL CHANGE - Educate people re: social costs, 
interdependence, & moral and ethical obiigations 

I N S m O N  BUILDING - JnstinrtionaI arrangemenfs to promote 
collaboration (e.g., industly associations; changes in c o r p o a  
governance; stakeholder managernew voiuntary consensus 
m-1 
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of heavy agricultural use of fertilizers, pesticides and 
defoliants, industrial heavy-metal pollution or even Uzbeks Manage to Endure the testing of biological weapons m .. rn sea 
area. "We live the Aral Sea crisis, but for us, that 
crisis is normal." Mrs. Ataniyazova says. "We are 
not m an ecologrcal extreme. We are m an econormc Amid Ruins of the Aral Sea extreme. n s  is not a high-level crisis Wie the radia- 
tlon from Chernobyl. It's a chronic exposure to low 

By HUGH POPE 
staff R e p a e r  of THE WALL STREET JoUUNAL 

MTNNAK. Uzbekistan 

T 
HE ARAL SEX is going, gone. Once the 
world's fourth-largest inland body of wa- 
ter, the Aral has shriveled to half its for- 
mer area and a third of its volume. As for 
the region's drinking water. even the local 

vodka has a salty iang. 
The fate of the Karakalpak region of Uzbekistan 

at the southern end of the Aral Sea is like that 
shared by nearby Kazakstan and Turkmenistan. 
Here, because of wasteful farming techniques and 
uncontrolled water usage, more than 1.4 million peo- 
ple struggle with one of the world's most complete 
environmental disasters. 

Muynak was once a prosperous fishing port and 
coastal trading post. But, the shoreline has retreated 
50 miles from town and half of the 28,000 inhabitants 
have abandoned the streets and houses. Six of pen- 
sioner Dlsen Varbustinov's seven children joined.the 
exodus. Like the others who remain, Mr. Varbusmov 
is determined to shck it out. 

The former fish cannery worker even selzed an 
opportunity as the sea retreated, building a com- 
fortable new home with eight rambling rooms on 
the old seabed where there were once waves, storms 
and fishing boats drawn up on the beach. Now all 
around the house he somehow grows vegetable mar- 
rows. tomatoes and grapes in gray soil that looks 
like pure sand. 

"I mix the sand with fertilizer. But you have to do 
the proportions carefully and look after it," Mr. Var- 
bustinov says, showing a cracked tomato suffering 
from an overdose of fertilizer. 

A tin canoe round the back of the house lies ready 
for fishmg expeditions in the few canals with enough 
water left to float it. In front, Mr. Varbustinov shows 
off his invention of a rice dehusker made out of a big 
can, some knives and an old Soviet electric motor. His 
unorthodox stratagems echo those of Muynak's much- 
subsidized local government, even though experts 
doubt they are doing more than expensively buying 
time for the community. 

The Amu Darya River, once one of the two main 
tributaries of the Aral, has now been completely 

Shrinking Sea surface area of the Aral Sea 

1950 1997 201 5 
Sourn: Internananal Fund f o r h l  Sea. World bank 

Disen Varbustinov and his wife (top) and a look at 
Ule Aral Sea reoion 
-- - - - 

dammed outside the town. far short of the sea. The 
dam channels water into a system of lakes that Muy- 
nak Gov. Otimurat Kalmuratov believes will boost in- 
land fish farming beyond the 2,000 tons of fish now 
sent to the primihve canning factory. This is less than 
10% of what was once produced in what is still the 
town's main employer. 

"What we are doing is learning to live -out the 
Aral Sea. We'll never get it back," Mr. Kalmuratov 
says, echoing the judgment of almost all involved in 
the catastrophe. "The problem is that we just don't 
eet enoueh water. and what we do !zet is vent saltv." 
So salty,-that it 2 about three times the levei thaf 
even the salt-tolerant people of the region can drink. 

. Health problems here are enormous: perhaps dou- 
ble the Central Asiap infant mortality rate and some 
of the highest rates of cancer and hepatitis. But the 
causes are d i c u l t  to isolate from factors more gen- 
eral to Central Asia, namely poverty, hunger, alco 
holism and despair. 

"People here don't know what a normal life is, 
. otherwise they could not cope with the stress." says 

Oral Ataniyazova, a local health activist. She says 
nobody knows exactly what risks result from decades 

doses of chronic pollutants. As a bioligcal subject, 
we can survive." 

Surv~vai for many species of tWal Sea fish has only 
been as pickled relics in the Muynak museum. In the 
frayed children's notebook that serves as a place for 
vlsaors's comments is one from the U.S. ambassador 
to Uzbekistan. Stanley Escudero, who notes that "the 
whole regon wdl pay a high price if nothing is done." 

The U.S. is already picking up some of the bill. It 
paid for a new chlorination system for Muynak's wa- 
ter. part of a 521 million program to help mitigate the 
crisn. which followed a visit by then-U.S. senator A1 
Gore. It has also posted an environmental officer to 
Central Asla, mainly to watch for polihcal and envi- 
ronmental fallout in the 266.000-square mile basin. 

The World Bank has also started a program worth 
more than $100 million to improve drinking water, 
satat ion and health on top of grants for ambu- 
lances. water mcks and support for orphanages. It 
also plans to spend hundreds of millions of dollars 
more on improving Ninous agricultural practices. 
such as over-irneation that mixes fresh water with 
the briny aquifers. that lie at the heart of the Aral Sea 
crisis. After ail. there is plenty of water. just not 
enough m the Aral Sea. 

Outside Nukus. capital of Uzbekistan's Karakalpak 
reeon, the Arnu Datya is now stagnant and 100 feet 
wide, mochng its old 1,000-yard-wide nver bed. Cars 
clank across a metal pontoon bridge before climbing 
up the dirt bank where young boys and wiry old 
women sell a few pike-perch for about a dollar each. 

These are the only commercial fish left. The re- 
gion has little hope of fulfilling the planned cotton 
quotas from the Uzbek capital, Tashkent. and is find- 
Ing precious Little else to market. The chief of 
Karakalpak foreign economic relations, Kutlumurat 
Sultamurat. savs that 1997's worst-ever water suD- 
plies crippled the rice crop. He t a l k  of projects io 
make paper or chipboard out of rice husks and cotton 
bushes. -He shows off some shelves displaying the 
few items the region can still produce: licorice roots. 
polished marble, simple cotton textiles and. last but 
not least. packaged salt. 

On the dusty plain outside town, camels wander 
past Muynak's first integrated textile factory, where 
sun and salty ainds have stripped the three-year-old 
coat of paint on the factory walls. Quality is still a 
constant problem: The short, seedy fibers of the lo- 
cal cotton and a lack of spare parts have idled nearly 
half the machines at one processing stage. Yarns 
kept breakinc in the knitting machines. forcing con- 
stint stoppages. 

None of this daunted local official Ghulam Ra- 
japov. whose development program for a bakery. 
dairy, water-bottling plant and a factory to make 
baby food from rice was scuffled by the 1996 cotton- 
crop failure. 

"When I go to Tashkent I have to put plenty of 
salt on my food and I find the water tastes kind of 
insipid," Mr. Rajapov jokes over an extravagant 
salty feast offered to a visitor. "And when I rinse 
my face, ~ t ' s  s f i l l  covered with soap. At least here 
everything comes off with the water. And our canal 
fish are presalted." 
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The Bbtsi~less of 03 
m Sustainable Development 

"Witll greater fr~.etio~n for the market coines greater responsibility." 
Gru I-Iarlem Uru~ldtlaild 
IJri1ne Minister, Norway 

liunning a conlpany requires daily assessments of opportunities, risks, 
anrl trends. Corporate leaders who ignore economic, political, or social 
cliarlges will lead their companies toward failure. So too will those who 
ovcrrenct to change and perceived risk. 

Many global trends offer hope. Life expectancy, health care, and 
education have all improved dramatically in the second half of this 
century. World food production has stayed well ahead of population 
growtl~. Average per capita incomes have increased by the highest 
sustaitied rates ever. No sl~ortage of raw materials loo~ns in the foresee- 

' 

able future. Given the right tecl~nology, the planet's soils can supply 
more than the basic food needs of much larger populations. 

Uut neither business nor any other leaders can afford to see only the 
positive, especially whel~ these optimistic signs are based on averages 
that mask alarming departures froin the nor~n. Several otller linked 
global trends demand ntiy tllinking person's attention. Ench is replete 
with scientific uncertainty. 'l'o overreact to any of these would be dan- 
gerotts, but to ignore any of them would be irresponsible. 

First, the human population is growing extremely rapidly; according 
to the most optimistic estimates, an already crowded planet is likely to 
have to support twice as many people next century. Environmental ills 
have varying causes, but all are made worse by the pressure of liumatl 
numbers, 

Sccond, the last few decades have witnessed an accelerating consump- 
tion of natural resources-co~isumption that is often inefficient and ill 
~ ~ I ~ ~ I I I \ I ' L ! .  K C ' S ~ U ~ C L ' S  l l ~ n t  biologists call rcnewnblc are not being given 



2 Chapter 1 

time to renew. The bottom line is that the human species is living lnorc 
off tlle planet's capital and less off its interest. l'llis is bad business. 

Third, both population growth and the wasteful consumption of 
resources play a role in the accelerating degradation of many parts of the 
environment. Productive areas are hardest hit. Agriculturally fruitful 
drylands are turning into desert; forests into poor pastures; freshwater 
wetlands into salty, dead soils; rich coral reefs into lifeless stretclres of 
OCCAII. 

I:ourt11, as ecosyste~ns are degraded, the biological diversity and 
genetic resources they contain are lost. Many environmental trends are 
reversible; this loss is permanent, 

Filtll, Illis overuse and misuse of resources is accompanied by the 
L 

pollution of atniospl~ere, water, and soil-often with substatlces that 
persist for long periods. With a growing number of sources and forrns 
of pollution, this process also appears to be accelerating. The most 
complex and potentially serious of these threats is a change in climate 
and in the stability of air circulation systems. 

'I'here are also alarming trends apparent in patterns of "development"; 
these, too, begin with population projections. More than 90 percent of 
population growth takes place in the developing world-that is, in 
poorer countries.' This means tliat when the present world populatio~l 
of more than 5 billion doubles next century, there will be an extra 4.5 
billion people in ~iations where today it is hardest to secure jobs, food, 
a e lomes, education, and health care. I 'fl 
Already, population growth means that the number of people who 

belong to the underclass-those unable to secure such basics of life as 
adequate food, sl~elter, clothing, Iiealth care, and education-is rising 
yearly in much of the developing world. 111 tlle mid-1980s rnore tlian a 
billioll people on the planet, almost a third of the population of the 

eveloping world, were trying to survive on an income equivalent to 
about $1 per day.' P Poverty, rapid population growth, and the deterioration of natural 
resources often occur in the same regions, creating a huge imbalance 
between thequarter of the planet living in ricll, industrial nations and the 
tliree quarters residing in developing nations. The national income of 
Jayan's 120 rl~illion people is about to overtake tlle combined incomes of 
the 3.8 billion people in the developing world? The industrial nations 
havegenerally cut tlieiraid to thedeveloping world. And becauseof debt 

Tlle Business of Sustainable Development 

servicing and repayment and reduced foreign investment, total capital 
flows were reversed in tllc second half of tlle 1980s, with money flowing 

I from poor to tic11. 
These two sets of alarming trends--environment and development- 

cannot be separated. Economic growth in most of tlie developing world 
will depend for some time on agricultural production, so a reduction in 
the productivity in ecosystems tends to mean declining farm production 
and loss of revenue. But increasing populations in stagnant economies 
mean that more people are directly relying or\ the erwironme~~tal re- 
source base for a living. Environmental and econol~iic decline are in 
many areas an inseparable part of the same downward spiral. 

I 
Tlle resulting global structural cl~allenge wasconcisely summed up by 

Maurice Strong, Secretary General of the U.N. Conference on Environ- 
i ment and Development in Brazil in June 1992: "The gross inibalances that 

' j have been created by con cent ratio^^ of economicgrowth in the industrial 
countries and population growth in developing countries is at thecentre 

! ' of the current dilemma. Redressing these imbalances will be the key to 
' 

tlie futuresecurity of ourplanet-inonvironmentalandeconomicas well ! I 

I as traditional security terms. This will require fundamental changes both 
: I  I in our economic behavior and our interl~ational relations."' 

Clearly action is required. But whichactlons, and when,given the huge 
uncertainties involved7 'This is the sort of issue that business copes wit11 

: daily. Corporate leaders are used to examining uncertain, negative 
j trends, making decisions, and then taking action, adjusting, and incur- 
i ring costs to prevent damage. Insurance is just one example. There are 
i 

1 costs involved, but tliese are costs the rational are willing to bear and 

; costs the responsible do  not regret, even if tliings turn out not to have 
: been as bad as they once seemed. hope for the best, but the -. .. 

"precautionary principle" remains the best practice it1 b a s  as well 
as I d C t s .  of life. 

' n ~ i s  principle was agreed to at the World Industry Conference on 
Environmental Management in 1984 and at tlie 1989 Paris summit of the 

, ' leaders of the seven richest industrial nations (the G7). It was strength- 

:: ened in the Ministerial Declaration of the 1990 U.N. Economic Commis- 

i :  sion for Europe meeting in Bergen: "In order to achieve sustainable 
! development, policies must be based on the precautionary principle. 
; [Ellviro~~mental measures IIIUS~ anticipate, and t a c k  t11e causes 

of environmental degradation. Where there are threats of serious or 



irreversible damage, lack of full scientific certainty should not be used 
as a reason for postponing measures to prevent environnlental degrada- 
ti011.~~ 

, Yet risk and uncertainty are usually accompanied by new opportutii- 
ties, and business has long been adept at seizing such chances. For 
example, using energy more efficiently, and thus reducing global and 
local pollution, decreases costs and increases competitiveness. Many of 
what politicians and econoanists call "no regrets policies"-actions that 
niake sense no niatter witat tllc real kltreat of global warming-are fro111 
a business point of view opportunities and good investments; examples 
include improving energy efficiency and developing new energy sources, 
new drought-resistant crops,and new resourcemanagenlellt techtiiques. 

There will be many opportunities for business. Ilaving researclied 
various aspects of competitive advantage among nations, llarvard Uusi- 
ness School Professor Michael Porter reported: "I found that the nations 
with the most rigorous [environmental staltdardsl requiren~ents often . 
lead in exports of affected products ....' I'he strongest proof that environ- 
~nental protectio~~ does not hamper competitiveness is the economic 
performance of nations with the strictest laws." He mentions the 
successes of Japan and Germany, as well as that of the United States in 
sectors actually subject to the greatest environmental costs: chemicals, 
plastics, and paints? 

Viewing environmental threats from a business perspective can help 
guide both governments and companies toward plausible policies that 
offer protection from disaster while making the best of the challenges. 

Tliis book is about the steps required of business, and of tlre govern- 
ments that set the fratneworks for industry, to ensure that humans and 
all other species continue to occupy a safe and bountiful planet, 

Sustainable Development 

During the first great wave of envirotimental concern in the late 6960s 
and early 1970s, most of the problems seemed local: the products of 
individual pipes and smobstacks. The answers appeared to lie in 
regulating these pollution sources. 

When theenvironment reemerged on the political agenda in the 1 9 8 0 ~ ~  
the main concerns had become international: acid rain, depletion of the 
ozone layer, and global warming. Analysts sought causes not in pipes 

"Tltis is the tttotttettt of frtrtft for Westertt Europe nttd llte irtdustrialized 
world. Will we prove lo beslrottg e ~ o u g l ~  attd refvairtfront part of ourowtt 
cotisurttptiott h order to secure a peaceftd artd derrtocraticdevelopmertt bt 
Enslerrt Etrrope? Will we be nble lo give hope to all lke poor, who for so 
Iotrg hnve beett oppressed by ntt itthutttntt systettt atld denied econontic 
iieveloptrtettt ns rue11 ns ntt nccephble ettviroatttettt?" 

Percy Barnevik 
Chief Executive Officer 

ABB Asea Browti Boveri Ltd. 

arid stacks but in the natureof tiunian activities. Onereport after another 
concluded that much of what we do, many of our attempts to make 
"progress," aresimply unsustainable. Wecannot continuein our present 
methods of using energy, managing forests, farming, protecting plant 
and animal species, managing urban growth, and producing industrial 
goods. We certainly cannot continue to reproduce our own species at the -----.- ---. _. . . . _.. . .. . -.-_ 
p r s - a t e .  

Energy provides a striking example of present unsustainability. Most 
energy today is produced from fossil fuels: coal, oil, and gas. In the mid- 
1 9 8 0 ~ ~  the world was burning the equivalent of 10 billion metric tons of i 1 - 

coal per year, with people in industrial nations using much more than 
those of the developing world. At these rates, by 2025 theexpected global 1; populalion of more tllan 8 billion would be using the equivalent of I4 
billion metric tons of coal. But if all the world used energy at industrial- 
country levels, by 2025 the equivalent of 55 billion metric tons would be 
burned. present levels of fossil fuel uee may be warming theglobe; a more 
than fivefold increase is unthinkable. Fossil fuels must be used more 

t efficiently while alternatives are being developed if economic develop- 

:! ment is Lo be achieved without radically clmnging the global climate? 

, Given such widespread evidence of unsustainability, it is not surpris- 1 ' ing & t t  the c o n c e ~ d & e f i e 1 o P m m t ~ - h i ? s m e t o  dominate 

1 ; the environment/development debate. In 1987, the Wodd Commission 
on Environment and Development, appointed three years earlier by the 
U.N. General Assembly and headed by Norwegian Prime Minister Gro 

: I-larlem Brundtland, made sustainable developtnent the theme of its 
entire report, Otir Cotttttton Futttve. It defined theconcept simply asa form 

7 .  -. .. . 





The Growill Controversy 

I'erllaps tile   no st controversial conclusion of tlie World Cotntnission 
was Illat sustailiabledevelopment requires rapid ecot~otnic growtli. This . 

assumption is based on the reality that growing populatiolls and poor 
populations require goods and services to meet essential needs and that 
"meeting essential needs depends in part on achieving full growtli 
potential, a~idsustainabledevelopmerlt clearlyrequires economic growth 
in places where such ~iecds are not being met. Elsewhere, it earl be 
consistent wit11 economic growth, provided the content of growtll re- 
flects tile broad principles of sustainability and non-exploitatioti of 
~tliers." '~ 

There are critics who argue that the limits to econotnic growth have 
already been reached and there inust be "zero grow ti^" from liow on. 
Some of them do not explait1 how zero growth will tneet the needs of a 
planet with more than 10 billion people. Uut others who feel that the 
environmental limits to growth have been reached, such as Robert 
Goodland and Her~nan Daly of the World Dank's Bnvirontnent Depart- 
ment, argue that "development by the rich tnust be used to free 
resources ... for growth and development so urgently needed by the poor. 
Large-scale transfers to the poorer countries also will be required."I7 

The World Commission itself noted that growth alone is not enough, 
as high levels of productivity and widespread poverty can coexist and 
can endanger tlle ei~vironmettt. So sustainable development requires 
societies to meet human needs both by increasing et~vironmentally 
sustainable production and "by ensuring equitable opportunities for 
all."'B 

TheCommissionersargued that growth was limited at present by both 

I the nature of technologies and the nature of social organization. For 
example, humanity will eventually be using niucll more energy than 
today, but an increasit~g part will have to come from sources other than 
fossil fuels. And if societies remain organized so that many people 
renlaitl itnpoverished despite sustait~ed econoiilic growtli, then this 
poverty will both degrade environlnental resources and eventually act 
as a brake on growth. 

I 'I.be Business Cl1allc61ge 

4 
l'lic requirement for clean, equitable econo~nic growth remains the 
biggest single difficulty within the larger challet~ge of sustait~able devel- 

Proving that such growth is possible is certaitily the greatest test for 
business and industry, which rnust devise strategies to ~naxinlize added 
value while minitnizing resource and energy use. Given the large tech- 
nological and productive capacity of business, any progress toward 
sustainable developmctlt requires its active leadership. 

0pe11, prospering lnarkets are a powerful force for creating equity of 
ng nations and people. Yet for tliere to be equal oppor- 

ere niust first be opportunity itself. Open, competitive markets 
create the tliost opportunities for the most people. It is ofteri tile nations 
wl~ere markets most closely approacll tlie ideal of "free," open, and 
competitive illat Ilclve tile least poverty and the greatest opportunity to 
escape fro111 tliat poverty. 

'I'he World Cotnt~iissio~~ listed as the first prerequisite for sustai~lable I 

development a political system in which people can effectively partici- I 

I 
pate in decisio~l making. But freedom to participate in political decisions i 

rticipate in markets are inseparable over the long run. ! 
i 

ntral Europe, having achieved political freedom, are 
.i now building market freedom. The Asian nations that achieved thriving 

onomies under authoritarian regimes are now moving toward 
more de~nocratic governments. 

Yet no market can be called "free" in which the decisions of a few can 
use of resources and pollutio~i that tltrente~i the present and 
the many. Today, for instance, the earth's atmosphere is 
the valuable service of acting as a dump for polluta~ts; those 

ce rarely pay a reasonable price for it. 

o growth are not so much those imposed by resources, 
er minerals, as was argued by the 1972 Club of Rome 

report The Lirrrifs to Gror~f i l . '~  In many cases they arise more from a 
scarcity of "sinks," or systems tliat can safely absorb wastes. The atmo- 



10 Cliapter 1 

" W e  believe R brrsitrcss carrttot cotltitr~ie to  exist loitlrorrt tlte lrrrst ntrd 
respect of society far its ettvirottaetrtnl yerfirttmtrcc." 

Shinroku Morohaslli 
I'resident 

Mitsubishi Corporation 
- 

sphere, many bodies of water, and large areas of soil are rcaclli~~g their 
own absorptive limits as regards wastes of all kinds. 

Business has begun to respond to this truth. It is ~noving froina position 
of limiting pollution and cleaning up  waste to colnply with govenment 
regulations toward one of avoiding pollution and waste both in the 
interests of corporate citizenship and of being more efficient and com- 
petitive.Tl\e econolniesof the industrial countries have grown while the 
resources and energy needed to produce each unit of growth have 
declined. Chemical companies in industrial nations have doubled out- 
put since 1970 while more than halving energy consumption per unit of 
p r o d u ~ t i o n . ~ ~  

Industry is movilig toward "demanufacturing" and "rernanufactur- 
ing"-that is, recycling the materials in their products and thus limiting 
the use of raw materials and of energy to convert those raw materials. 
(See chapter 7.) That this is technically feasible is encouraging; that it can 
be done profitably is more encouraging. It is the more competitive and 

d successful companies that are at the forefront of what we call "eco- 
efficiency." 

,- . But eco-efficiency is not achieved by tec1~nological change alone. I t  is 
achieved only by profound changes in the goals and assumptions that 
drive corporate activities, and change in the daily practices and tools 
used to reach them. This means a break with business-as-usual mentali- 
ties and conventional wisdom that sidelines environmental and human 
concerns. 

A growing number of leading companies are adopting and publicly 
committing themselves to sustainable development strategies. They are 
expanding their concepts of who has a stake in their operations beyond 
employeesand stockholders to include neighbors, public interest groups 
(including environmental organizations), customers, suppliers, govern- 
ments, and the general public. They are communicating more openly 

'I'lle Uusi~less of Sustainable Developinent 

with these new stakel~olders. They nre coming to realize that "the degree 
! 

to wliicl~ a company is viewed as being a positive or negative participant 
in solving sustainability issues will determine, to a very great degree, 
their long-term business viability," in the words of Ben Woodhouse, 
director of Global Envirot~mental Issues at Dow Chemical. 

As the World Commission noted, sustainable development requires 
forms of progress that meet the needs of the present without compromis- 
ing the ability of future generations to meet their own needs. In the latq 
twentietll ccntury, we are failing in the first clause of that definition by 
not meeting the basic needs of more than 1 billion people. We have not 

egun to come to grips with the second clause: the needs of future 
generations. Some argue that we have no responsibility for the future, as 

not know its needs. This is partly true. But it takes no great leap 
of reason to assume that our offspring will require breathable air, 

e water, productive soils and oceans, a predictable climate, and 
nt plant and animal species on the planet they will share, 

Yet it is a hard thing to demand of political leaders, especially those 
who rely on the votes of the living to achieve and remain in high office, 
that they ask those alive today to bear costs for the sake of those not yet 
born, and not yet voting. It is equally hard to ask anyone in business, 
providing goods and services to the living, to change their ways for the 
sake of those not yet born, and not yet acting in the marketplace. The 
painful truth is that the present is a relatively comfortable place for those 
who have reached positions of mainstream political or business leader- 

This is the crux of the problem of sustainable development, and 
perhaps the main reason why there has been great acceptance of it in 

le, but less concrete actions to put it into practice: many of those 
power to effect the necessary chai~ges have the least motivation 

to alter the status quo that gave them that power. 
When politicians, industrialists, and environmentalists run out of' 

practical advice, they often take refuge in appeals for a new visiol!, new 
values, a new cotnmitment, and a new ethic. Such calls often ring hollow 

I~etorical. But given that sustainable development requires a prac- 
tical concern for the needs of people in the future, then it does ultimately 



require a new shared vision and a collective ethic based on equality of 
opportunity not only among people and nations, but also between this 
generation and those to come. Sustainability will require new technol- 
ogy, new approaches to trade to spread the technology and the goods 
necessary for survival, and new ways of meeting needs through markets. 
Business leadership will be required, and expected, in all tllese areas. 

However, sustainable development will ultimately be achieved only 
through cooperation among people and all their various organizations, 
including businesses and governments. And leaders elected to decision- 
making and executive offices retain a fundamental obligation to inform 
and educate their constituencies about the urgent necessity and the 
reasons for changing course. 

We believe that the best aspects of the human propensity to buy, sell, 
and produce can be an engine of change. Business has helped to create 
much of what is valuable in the world today. It will play its part in 
ensuring the planet's future. 

Shaping the Future 

The inevitable process of change toward sustainable forms of develop- 
ment will determine the future course of human civilization and shape 
our life-styles and thereby the way we do business. Yet many business 
leaders have so far been relatively passive in dealing with these issues. 

Perhaps this ultimately has to do with the way we each react to the 
dimension of time. Those who have little interest in the future of nature 
and humanity will havelittle regard for thesustainability of their actions 
and will not be concerned to grapple with and understand the challenges 
facing us all. Those who do care about society and its progress have 
learned to understand that business never operates in a vacuum. It 
interactsat many levels witl~society, and society is now enteringa period 
of rapid and fundamental changes. 

Business hasdeveloped remarkableskills in market intelligence tospot 
and to a certain extent predict changing deinand patterns. it must also 
construct a sysiem of "social intelligence" to spot, understand, and 
interpret signals of change in development patterns. Those who are 
quickest to receive and act on such signals will have a great advantage r over competitors who react only when changes in society become appar- 
ent in the form of changed consumer habits. 

Tile Btrsilless of Sustainabl 13 

I -3 u 
The environmental ch wn from local pollution to global 

threats and choices. Th 
relatively simple techn itiona) costs to a corporatewide 
collection of threats, ch nities that are of central impor- 
tance in separating to om tomorrow's losers. Corpo- 
rate leaders must tak 
of business and deci 

Sustaii~able devel 



Pricing the Environment: 
Markets, qosts, and 
Instrumenits 

'. "Bureaucratic socialism collapsed because it did not allow prices to tell the 
economic truth. Market economy may ruin tkeenvironnrent and ultimately itself 
if prices are not allowed to tell the ecological truth." 

Eirnst U. von Weizsacker 
Institut fiir Klinia, Ua~welt t Energie GmbH 

(Institute for Clinlate, Enviro~~~ne~lt, and Energy) 

The cornerstone of sustainable developme~~t is a system of open, corn- 
petitive m a r l i e f s i 7 1 1  prices are made to reflect the costs'of environ- 
mental as well as other resqurces. 

'rhis assertion is the basis of much that follows in lour book, and we hold 
it to be true for many reasons. Sustainable development requires the 
production of increasing amounts of goods and services to meet the 
needs of rapidly growing numbers of people. At \he same time, tlie use 
of environmental resources must become more efficient, and production 
processes and co~isumption patterns must release less pollution. Given 
that production and pollution are influenced bythe daily activities of 
billions of people, sustainable development cannot besecured efficiently 
by government decisions alone. Governments sli~ould instead provide 
tlie framework in which it can happen. 

I 

\ 
Open markets can motivate people toward sustainable development. 

When resources are priced properly, the pursuit of conlpetitiveness 
encourages producers to minimize resource us~e. 'To the extent that 
pollution represents resources that have "escapeci" from a product1011 
system, the concern for costs will also encourage producers to minimize 

' pollution, especially when they pay to control it or are made liable for 
damage it causes. The competition inherent i n  open markets is the 
primary driving force for the creation of new dechnology. And new 

technology is needed to use resources moreefficiently and further reduce 
pollution. Inasmuch as the development of technology also depends on 
economic growth, so, then, does sustainable development. 

Open, competitive markets create jobs and opportunities, and thus are 
the most effective way of meeting people's needs. Accessible markets 
empower people, and offer the greatest opportunities to the poor. Free 
markets are also inseparable from the other forms of freedom sweeping 
the planet at thecloseof the twentiethcentury, not only in Eastern Europe 
but also in Latin America, Africa, and Asia. The barriers against cItizenq1-- 
effective participation in markets are a major reason for the failure of 
centrally planned economies in Eastern Europe and the slow, faltering 
development of many developing nations. 

But the fall of cotnmunis~n does not represent the total victory of 
capitalism. I t  is merely the end of a system that, as practiced in Eastern 
Europe and in the Soviet Union, reflected neither economic nor environ- 
mental truths. This should encourage those of us who believe in the 
efficacy of the marketplace to eliminate its failures and weaknesses and 
to build on its strengths. Market economies must now rise to the chal- 
lengeand prove that t h e y ~ a n a d e ~ u a i ~ l e E l G ~ ~ e n t a 1  truthand 

. ..-- - - . .  .. 
incorporate tlie goals of sustainable develapment. 

---- -. . 

Maklng Markets Work for the Environment 

If markets really do encourage efficient resource use and decreases in 
pollution, then we must ask ourselves why the past record of industri- 
alization is largely one of unsustainable resource use and high levels of 
pollution. 

The primary. answeris.-that markets I~a_ve.s&ply not efficiently re- 
flected the costs of environmental degradation. They often faifio'iiite- __---- . . 
grate environmental costs into econo~nic decisions-at either the busi- 
ness or the government level. Thesecosts arecalled "externalities." They 
traditionally do not enter into cost calculations oKer than through 
environmental regulations, many of which do not go far enough and 
which are unnecessarily burdensome to consumers and industry. For 
example, a coal-fired power plant that releases pollution plays a role in 
damaging human health, corroding the built environment, killing for- 
ests, and acidifying lakes. There is nothing theoretical about the costs of 



tliis da~nagc, But they are spread tliroitgliout society and arc cxlcrtial to 
tlrr operatio~ls of tlic power plant, 

For nations to factor these externalities into tltc costs of doirlg busi~tess 
is probably tlle riiost iinporta~it correction necessary it1 currcnt tliarkct 
systems. Tliis basic defect can be mended by a variety of itistru~iicrits. 
Indeed, many busi~lesses and many governmolts Iiavc alrcaily startcii 
tlle process, Many existing e~iviroll~neiltal laws arc a nieails of i~itcrtial- 
iziiig enviroritnetttal costs. Ultimately, however, businesscs arid govern- 
ments must undertake the process in an intc.ritatiottally har~nonizcd 
rnaiinerand at least begin tonlovein tliesa~~~edirectiori,so tllat tlicglobal 
tnarketplxe offers tlte same irrfor~natio~l, tlic sa~lic rules of cotilptilion, 
a11J tlrerclorc the same oputi~less and opportu~iilies lor all parlicipatrls. 

"Full-Cost I'ricing" 

Including environmental costs in the accoi~~its of busitless is oflcn 
referred to as "full-cost priciat This is a theoretical abstraction, an 
ideal. Like other p s e r f u l  ideals, such as democracy and the co~iccpt of 
the "free market" itself, its approximation will vary under rfifkcrcnt 

-1-- 

conditions III diiIferent times and places. 
Econoinists are working to establisll the "full cost" of various types of 

pollution and other environmental damage. A1thougl~ this work is 
useful, some costs cannot be quantified accurately. For example, in the 
case of glob21 pollution problems such as ozone depletion, the full cost - 
remains a~iabstraction because the priceof destroying the planet's ozotic 
layer -. - cannot . - - -. be accurate!y.esti~nateflut the feared heaiifiimpncts of - - - - - - . 
ozone loss by tllemselves encouraged acts of control. Tlle task of inter- 
nalizing e n v i r o n i n ~ " ~ ~  cqq!s tnust pryceed yiing imperfect, existing 
knowledge ai~dj_tEp&c~.a~ailable~pols. 

' ffe lack of accuracy in detern~ini~~g the actual arid future costs of 
pollution should not allow us toconclude titat no pricecan beestablislied 
at all. As individuals set prices for privately owned goods, society must 
establish througik political processes prices for the use of goods held in 
comtnott: waters, attnospltere, and so on. 'Sitis work ntust be based botlt 
on tlie best available scientific evidence and on people's preferences and 
choices. 

The market does not tell us where to go, but it provides the most 
efficient means of getting there. Therefore, society-through its political 

systcnis-will Ilave to itiake value judgments, set long-term objectives, 
iaiplc*inciit iiicasurcs such as charges and taxes step by step, and make 
tiiidcoursecorrectio~ts based on experienceandcitaangingevldence.Thus 
in tnovir~g toward sustaitiable deveioptnet~t, it may besufficient merely 
to ititroiiucc ettvironmental charges slowly but predictably. Infrastruc- 
ture plaitning, tccl\tx)logy development, cultural patterns, and consurn- 
crs could tlieri attticipate the price increase and react accordingly, 

'I'ltc basic cquatiorls behind full-cost pricing are simple. For produc- 
tiori, wlicllter industrial or agricultural, the full cost is the-cost of 
prodi~ction plus tile cost of ally elrvironmental damage ~ssocinted with 

------. .- - - 
it. For me of resources, such as m i a s  or forests, the full cost is thecoSt 
of extraction plus t l k  cost of environmental damage. For exainple, 
clc*ariilg a foresi i i i i i l i l  d@tidG=GGGlservices provided by that 
forest, S L I C I ~  as protectirig a waterslled. 

I<psot~rcc r.xlrnctioil, manufacturing, and energy use and consumption 
Itvels arc. all affected by cost considerations. What is extracted, pro- 
duccil. and consutncd depends on price. Tlte higher tile price, the jower 
tile demand. Tliis basic economic principle applies to the environment 
as well as to com~nercial transactions. Wlien there is no or only a small 
cliargc to eiiher individuals or corporations for dumping waste into the 
cnvirontne~it, more waste will be dumped than would be the case if 
prices reflected tlie full cost of disposal. 

Possibly the most important factor in an effective pursuit of sustainable 
development is "getting the price right." Unless prices for raw materials - - . _  ._ 
and products properly reflect the social costs, and unless ~ i i ~ ~ ~  be 

. - .  .. . .. --- . .---- . 
assigtted toair, water,and land resourcestliatpresentlyserveascost-free . ,.. . - . - .- ..-. -----. ... _ _  . . . 
receptaclcs for file wasti products . -----. of society, . resources . . ... will tend to  be 
used -- ittcffieie~~tl~ . ... --. .. and cnvironmptal pq!l@on w i l l 1 i .  increase. 

Many production, extraction, and distribution processes do not even 
pay tlrc ecoi~otnic costs of the activity (land, labor, and capital costs), 
much less tile added costs of environmental damage. This L because 
elemelits of these activities are subsidized. 
e!jviroriinent are.n-o,t-a market failure but a policy failure. In many 
i~ldustrial nations, sotne forms of energy and transport, water, and some 
agricultural products are on the market for a price less than their cost. In 
other cases, prices are kept far above economic costs, encouraging 
wasteful oversupply (as wit11 farm surpluses) and environmentally 
ciamnging, overintensive methods of production, In many developing 





There are emerging concenls, however, sllared by both gover~i~~~erlts  
and irrdustry about the useful li~ilits alld constrainls associated wiilr tlrc 
regulatory approach: 

Regulations are inflexibleand often not the niost cost-effective way tr f  

acllieving change. 

e Regulation requires adherence to specific recluire~nents (sucll as air 
filters), as opposed to cotltitluous in~provement and contiauous innova- 
tion, so it tends to perpetuate rather tliatl irnprove tile state of tile art. 

The regulatory approach poses particular problems for developing 
coutltries, where the required admitlistrative infrastri~cturc to assure 
complialice may not be sufficient for &lie task. 

Our view is that regulatiotls have served a useful purpose anrl that 
there will contit~ue to be a need for a basic regulatory frainework in all 
countries. Command and control is particularly useful when tllerc is a 
serious threat to health or safety or wile11 pollutioil becomes especially 
dangerous ot1ce it exceeds a given level locally. 

Self-regulation has achieved and will cot~tinue to acllieve important 
iaiprovemerits in the cnvirontnental impiicts itf business and i~ldustry. 
Hut for it to work and be credible, a ciesr framework of expcctatktls arid 
requirements must be negotiated between participating industries and 
government. Witllitl such a framework, industry will be free to irtnovate 
and compete. 

Various forces drive i~ldustry toward self-regulation: 

e the threat of goverri~nent regulation (wllich requires a goverilmcnt 
will1 a proven regulaiory apparatus); 

solicited voluntary initiatives(akin to the threat of regulation, in wl~ich 
the regulatory body "encourages" a company to take certain etlviron- 
xnetltal initiatives); 

required disclosure of environmeiitai effects (this is based on a govern- 
ment regulation, but is relatively Inexpensive for both goverr\tiietits a ~ i d  
compatiics); 

CO public pressure or public esteem (il~dustries operate with an implied u 
contract with tile yi~blic; loss of co~lfidence cannot long be tolerated); 

peer pressure (leading cornpa~~ies are adopting sustai~rable develop- 
inetlt cllarters, wl~icil puts pressure on others to do likewise); 

a co~nnlon view of common threats (industrialists are people too, and 
take seriously tllreats to the humar~ environ~nent and hurnan well-being 
tl1a1 or~iit\ary citizens worry about); and 

consistolcy of beilavior by tnultinational corporations (international 
~nedia communicatiotls lncans that multitiational corporations receive 
intense scrutiny; this provides both an opportunity and an obligation to 
i~sc  consistcnlly iligli standards in all operations).' 

Self-regulatiott may prove cheaper to society in general than either 
coittn~nnd-and-co~itrol regulations or econornic instruments. Industry 
often llolds Ilic infortnation on tec)~nologies and e~nissions that govern- 
nie~lt nceds to regulate effectively. Self-regulation thus to some extent 
avoids tile expense of govertl~nents collectillg that information, process- 
ing it into regulatioils, and the11 inonitorirlg the effect. Obviously, there 
will still be information gatheringalid ~nonitoring by governmet\ts,even 
in n systctli of cxlcnsivc self-regulatiot~, but i t  sllould be less adversarial 
and less extensive, a11g therefore cheaper. 

Self-rcgulntion does,, l~owever, llave its drawbacks. It could lead to the .------. ... . - - - - a .  . ...---.... . 
creatioti of cartels arid protectionism, And it can be frustrated bv "free 
rid&" c ~ m ~ a ~ l i e s  usil~g Ii011i01n~iid1lce to gain unfair competitive ad- 

\_--- 

vantage. One response to this problem is simply to rely on market forces; - 
riiany free riders will sbffer the corlsequences of noncompliance because 
tile ecologically sound behavior agreed to by tile self-regulating compa- 
nies is sound busi~rese behavior. Alternatively, complying compai~ies 
and industry trade associations that foster self-regulation can exert 
pressure on free riders, or they can ask governmetits to introduce 
regulations based on tlie companies' or associatiotis' own model. 

'I'hcgrowing interest it!r tlie useof eco~iomicinstrumentsstemsfromfour 
ttceds: to provide continuous rewards and incelitives for continuous 
iniyroventct~ts, lo use rnarkets more effectively in achieving environ- 
n~ental objectives, to fifld more cost-effective ways for both government 



1 " WIrL aaitrlnbtitg n ttinrkct ecorraay, lbe guvCrnrtr~trt rrmls 10 d n r l p  

1 //re sigrmls so llrnt strslnilrnb/e develoyrticr~t bccorrrcs ~icJ~Sib/~. No1 eac1.y- 
I tlrirlg cnrl be nclricvcd by rcgrrlatior~s. It is irrrp)rt~~rrt lo IJI irrg sltorrl 

resyor~sible belrnvior tlrro~rgl~ irlccrrtivcs, srrclr ns Inxcs or1 crtcrgy cort- 
srr~rrylion nrtd clcnrr ~unlcr irrslaril of err entlrloyttrerrl r r r r i l  /Ire crtrrliorr o /  

~ ll~l~ll/ll~." 

Eugc~lio Clario~ld Reyes 
I'residcntc Bjccutivo 

Grupo IMSA, S.A. 

and industry to acliieve these same objectives, a ~ i d  to 111ove from pollir- 
tion control to pollution prevention. 

There is no clear, agreed definition of what co~lstitutes an economic 
instrument, but all of them involve intervention by government in the 
n~arketplace through mechanisms such as pollutio~i taxes and c l~a r~es ,  - - - - .  ., . . .. . .--A 

tradable pollution permits and resource quotas, deposit-refund systenls 
(as wit11 glass bottles), p ~ h x u i ~ ~ s e  b d ~ d s ,  resource saving credits, 
differential pyices (as with unleaded versus leaded ga~oli1l~~), special --- .. - -. ., 
depreciation provisions, and the removal of subsidies and barriers to ----.- .. 
market a~tivitv.~""*' " 

4--. ' 
Many of tl~ese instruments raise revenue. In fact, s o ~ ~ ~ e a r e d e s i g ~ ~ e d  for - 

that very purpose,especiallyadmi~~istrativecliargesor fees nleant to p l y  
the costs of a pollution control program.'Uut their main purpose is to 
change behavior through a charge or tax that acts as an economic 
incentive or disi~~centive to alter conduct. (Althougl~ the words tax and - 

charge are often used interchangeably, a tax is usually n levy meant to 
raise general government revenue, while a clrarge raises revenue to 
finance a given program. Water charges, for example, are usually used 
to pay for some aspect of water supply, such as purification.) 

We feel tl~at, as a general principle, the introduction of economic 
instrun~cnts should be guided by the doctrine of "fiscal neutrality": that 
Is, IIIV ~-cvc~r\lc doi-ti 1101 I I I C ~ C ~ S C  O V C ~ I I I I  ~ ~ ~ V C ~ ~ I I I I I C I I I  I 'CVC*IILI~~?I .  I (~*VC'II I IO 
raised above and beyond funds needed to finance a given prograal can 

' 

bu recycled for other ~urposes, sucl~ as reducing taws on sucb things as 
en-rploy~nent, i~lvest~nent, income, and savings. Where instruments prove 

regressive, affecting the poor disproportionately, tllen part of the rev- 
c~iucs car1 bc used to correct this effect. 

Also, tllc introrluction of ccvnomic instruments should be accompa- 
11icd by a parallel packageof ~neasuresdesigned toencourage thedesired 
cllange it1 behavior. Pricing unleaded below leaded fuel is moreeffective, 
f o r  cx;\~~\pIc, il it is ~cc0111panic~1 by policies encauragit~g car tnanufac- 
turcrs to prorluce cars that rut1 on unleaded, petrolei~rn companies to 
offer urllcaded at all gns stations, and erivironmental groups to educate 
niotorists about converting old cars so they call use unleaded. 

For an economic instrument to work, it must affect behavior. This 
~iicatis that i t  lnust move toward a tl~rcsliold level of cost that will make 
polluters ant1 consun\crs cl~ange their decisions about which processes 
to usc arid wliicll products to buy. 

A ~overnn~ent  rcrluirement that information be made public comes 
under the Ileading of a m a ~ k ~ ~ ~ s t i u ~ ~ i ~ - t - e i i a b l ' e s  consumers 
to cl~oose, and i t  can be effective in altering corporate behavior. In the 
United States, industry was required to disclose the nature and amount 
of emissions, even legal ones. US, environmentalist Jeffrey Leonard -- -.. . __.. _ 
bclievcs that this -.-.-. requirement .. . . . . Itas . .. done more than any other r e g u l a f i  ... --__ 
to clean up industry."t allows the public to see the recods and act 
w- .. , ,. . ...-. ... .... . - - , ...- __.. _ 

accordingly; i t  rat~q.c.o-m~~~iies,~~~~it de~nomtrates waste to boards of - . - .  
directors. 

Adval~tages of Economic Instruments 
Environmental policy aitns to protect the environ~nent by altering and 
developing teclulology toward less polluting and less resource-intensive 
tcclit~ology, by changing management behavior, by adjusting the struc- 
ture of industrial output toward more efficiency and less pollution, and 
by c l ~ a ~ ~ g i n g  consumer preferences. To achieve this, business wants an 
optimal mix of command and cot~trol, self-regulation, and economic 
instru~ne~~ts, and we believe tllat the present mix in most countries relies 
looheavily on thecommand approach. It is thusentirely appropriate that 
Inany governments are now studying and introducing economic instru- 
Inilr~ts, wllicl~ I~avc~ two Itnportant ndvanta~v.4. 
I:ir~,~~~~~~c_o111pliat1,c~usts tend to-belower with economic instru- 

nlcnts. 'I'llcgovernment's a d ~ ~ ~ l t ~ i s t x a t i v . ~ c ~ ~ ~ ~ q y ~ e l o w e r  as well. In air 
7-- 

pollutiot~, the cost of direct control is often from 2 to 20 times more 
exye~isivc than the use of economic instrume~~ts.~ This is because the 





the poorest Uritisli families spend a liiglicr proportion of tlieir income on 
energy than do wealthier families, son cliarge on energy would I i i t  the111 
harder. Also, sucli a levy would provoke smaller reductions in encrgy 
use in richer Iiouseliolds, wlrich use more energy. Ilut a tax could also 
produce returns that could be used to conipensatc groups that socicly 
wislies to protecta7 

Since the idea is tochange beliavior, the best approach niay be toclinrgc 
tlic poor tlie sanie as the rich, but then rcdistribule mo~icy to tlic poor so 
tliey do not suffer unduly, l'liey could receive crcdits or rebates. Many 
possibilities exist. 

However, the IFS found tliat tliere were great differences between the 
efficiency of domestic energy use not only between but witliin classes. , 
In otl~er words, some poor liouse1iolds are Inore energy-efficient than 
other poor 1iouseholds, and tlie same is true of rich Iiouseholds. Thus the 
desire not t o  pu~i i s l~  t11c poor must be balanced with tlie ~ieed to 
encourage clianged bel~avior in all incon~e ranges; large lump-sun\ 
compensations might decrease tlie incentiveeffect of a charge. Incentives 
can bc provided by several metlrods, including schemes to usc sonic of 
tlie charge to improve insulation in a Ilouse. Such sclic~nes are best 
backed up by inforination and credit help. In tlie United States, sonic 
power companies offer to inspect every customer's Iiomc for energy 
efficiency, and to recommend improvements. 

Experience So Far 
A 1991 review of tlie prevalence of economic instruments in OECD 
countries -___-.--- found ~ l i a ~ ~ ~ & ~ ~ ~ ~ ~ i n c r ~ ~ s i n ~ @ d l ~ . ~ ~ i i i r e a  - . . . - . . . larger OECD 
survey in 1987, the number of charge systems either implemerited or 
being coritcmplated itlcreased almost threefold, and such systems were 
being i~scd in 21 countries.'l'here has also been a gradual shift away from 
using tliese itistrullients to raise revenues toward using the~n to clia~ige 
behavior. 

Yet except for tlre Scatdinaviati countries, .... . the . - use .-.....---..... of such instru- 
nients-tIii)ugh.growing-l~r~s.~r.em~i!~e~, Iimitctl. 'l'lic OECD average 
wasabout six or seven instruments in use percoir~itry, wit11 ycrliaps two 
or three water and.wastc user cliargcs, a deposit refund system, and a tax 

' 

differential on unlcaricd fuel being tlie stanriarcl spread." 
Economic instrutnentsareused less in tlie developing world, probablv 

decause tliesecountries have beenstruggling witlr issuesof environmel = - = = = = = = =  

tal managcnient for a sliorter time. Yet tliere is excellent work going on 
in tlic South tliat shows tlie scope for instruments tliere. At least three 
~ o o d  rcas)ns can be cited for developing countries feeling that they have 
mucli to gain froni internalizing costs tlirougli economic instruments 
rallriv tlia11 rrgula tions. 

First, as ~iolcd, regulations are often more expensive. Soutliern envi- 
ro~irn~ntal  problems tend to involve resource use more than pollution, 
anil tl~csc Ii1source use problcnis tcnli to be spread across large rural, -, 
areas rallicr tlian conccntrated in cities, so the bureaucracy must be 
spread out as well. 'I+lius economic instruments may be even more 
prxticnl and cost-effective in the South than in the North. (Many 
developi~igcou~~tries, Iiowever, need to improve tlieir institutionalstruc- 
lure to liiake economic instruments work. And, needless to say, when 
large numbers of people do not participate in markets, as is tlie case with 
ninny of the rural poor, market instruments are not effective.) 

Scconll, for developing countries refc)rmiug tlieir tax structure, the 
potential revenue-raisingsideeffectsof most instri~mentsmay be helpful 
in decreasing direct and indirect laxcs for tlie poor and taxes tliat 
discoilrage effort and investment. 

'I'liirll, llic Sotlth is in a position to study the North's long Iiistory of 
rcgi~lations and avoid the major errors. It is also in a position to monitor 
and copy-wlicre appropriate-what works among tlie North's instru- 
ments. 

Ilut before new instrun~ents can be put in place, two things should 
Iiappen. Instrunients already in place that actually encourage resource 
waste and environn\cntal degradation should be removed. Tliese in- 
clude sucli things as tax breaks for clearing forests for farming, and 
subsidies on water, energy, pesticides, fertilizer, and so on. (Though in 
ninny developing countrlcs, particularly In Africa, tlic problem is 
L I I ~ ~ C ~ I I S C ,  not overi~se,of fnrnicliemicals.) In many cases, tliedestructive 
subsidies are of most financial benefit to wealthier citizens who are able 
to use large amounts of subsidized water, energy, and chemicals, so 
removinfi tliem is "progressive." Any steps to do  so, llowcver, must be 
monitored carefully to see that the poor in developing countries are not 
tnadc cveri worse off. . I . Iicrc arc a nunibcr of basic preconditions for the effective operation 

of cconooiic instruments. Tliesc vary from country to country but in- 
cludc sucli things as tlie establishment of firm propel igllts and 

= - - m B = = m m m  
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"&corrorrtic nctiuity nttrst nccotrttt for tlte etrvirotttrrctrtnl costs ofjtrodrrc- 
ti or^. E~~virotrrtrettfnl regrilntiott ltns ttrade n start here, nlbcit n stttnll urtc. 
Tlte rtrnrkef itas rrof evert 6egtrrt lo be ttrolrilizai lo yrcscrvc fltc ctrvirotr- 

. rtiet~f;ns a co~tseqt~ettce, atl i~tcreasirig arttotrttl of llte 'ruealllr' rue crertfe is 
irr a serrse sfolctr frortr otrr cltildrctr." 

Willinin D. Ruckelsl~aus 
Cliair~iiati of tlie Board 
Cllicf Bxccu tivc Officer 

Browning-Ferris Industries 

contract enforcement, liability laws, policy reform, a id  i~istitutional 
reform. The bcst instruments for the South will be those that place tlie 
burden of proof of co~npliance on business, as goverria~eiits tend to lack 
the institutiotls to do the job. These instru~iie~its will also be designed to 
gain the confidence of industry by e~icouraging rather tlinn punislling. 

A scheme for iiazardous waste management in Thailand, proposed by 
tlie 'Thailand Development Research institute, sl~ows how economic 
iristru~~ieiits can be used for a probletn thought in tile North to be bcst 
controlled by comma~id and control. Hazardous waste producers are 
charged by an Eiivironment Fund a fee that would cover the transport, 
treatment, and disposal of tlie waste, plus the same an~ount again as an 
incentive to reduce wastes. Half tlie total charge goes to deal with tlie 
waste; !lie other half goes into an escrow account earning interest. Tlie 
Fund determines how much waste an industry is likely to produce based 
on records in other countries. Once all the contracted waste I\as been 
delivered for treatment, the tnoney and interest in escrow are returned 
to the waste generator. The escrow fund thus acts as a performance bond 
to ensure delivery of waste. As firms produce less waste, they pay less 
to the fund. Perfor~nance is monitored by private auditing f irn~s, '~ 

Economic instrunrents have long been used in tile n~anagct~lclit of 
livilig resources, mostly in the forms of simple fishing or hunting 
licenses, wliiclr both provide revenue for tlie resource tnatiaging autllor- 

. . ity and usually set a catch or kill limit. 
Modern sensing and communicatio~is equipment allows for such 

matlagement approaches to be much more sensitive and sophisticated, 
New Zealand, for Instance, manages the fisl~erles wltl~ir~ its 200-mlle 

j; 
Exclusive Economic Zone tIiroug11 the use of tradable permits to catch a 
certai11 quota of n given species of fish. A "pnper chase," rather than 
illspec tors, keeps track of catch antounts. Forms covering ca tclles are 
filled in by skippers, permit owllers, and processorsr and tl~encompared 
by conrpater. lg base tnanagetnent more soundly on fish population 
dyna~nics, tlie quotas have been cllanged from tuns of fish to percentage 
of allowcd catch. 'l'liosc fishing Iinve generally welcotned the scheme- 
after Iiiritlg foreign sciei~tisls to clieck the accuracy of New Zealand 
govrriitncnt catcl~ i~uotas.'~ . I . liesc exan~ples of econo~~~ic  itistrunients witlri~i regulatory systems in 

1Iiedevcloping world and in thearea of natural resourcesareonly as~nall 
sanipl~' of the vast putentin1 eco~ioric instru~~~ents have for protecting 
tile environment. 

Tlie Iligllt Mix 

We neeit to ascertain wllere regulations work best and how they may be 
comyleaiented by economic instru~nents and by self-regulation to form 
at1 optimal  nix toacliieve theobjectivesofsustainabledevelopment. The 
integration of commai~d-atid-colitrol regulations and economic instru- 
ments is essential to avoid a two-tier, perhaps co~~tradictory system. It 
would be liiglily inefficient, for example, to liave one body imposing 
regulntions and anotlier setting cliarges in an uncoordinated manner. 

We believe, and will be urging governments, that clioices of mixtures 
of i~istrtimctlts, rcguiatioiis, atid self-regulationsllould be influenced by: 

Ejficieircy: The clloices must be based on which measures work most 
effectively and tnost cost-effectively for society. . 
* I~lcxi~ility of rcspo~tse: Industry needs to be able to ckoose how to 
respond to regu1atio11-that is, not whether to respond, but flow to reach 
tlie target in the most efficient way. 

Cortfidcrrcc irt lltc regrtlnfory crrvirurtrrrcrrl: Industry needs to know the 
naturea~~d probable impact of regulatlo~i oversignificant periodsof time 
so that it can plan its investments accordingly and not make technologi- 
cal inveshnents that will be forfeited by rapidly changing regulations. 

Glndtrnl hfrodrrclio~t: Regulations should be introduced gradually so 
industry has time to plan its optimal response; if governments adopt the 
"prec~utio~mryprinciple," they willeeek tointroducelnstrumentsqulckly, 





U.S. economist Robert Repetto and his colleagues sllowed Illat when 
dcpreciatiott for oil, timber, and topsoil were included in calculations of 
Indonesia's national economic performaitce, econo~nic growl11 between 
1971 and 1984 was not 7 percent-the official figure-but only 4 per- , 

'cent.1s 
Uritisll economist David Pearce and Sweiiisll economist Karl-Ciiran 

MBler have predicted relatively rapid cllatlge in ways by wliicll t~ations 
judge tlteir perfortnatlce: "l'lie systern of national accounts call be seen 
as a statistical systern rnorritori~lg the cot~ventiotlal economic areas. 'l'lle 
work under way in Inairy international orgatlisations-Utlited Nations, 
UNEI'atiri the World Ilank-and in lnarly countries will probably, in a 
couplcof years, exte~rd this nlonitori~lgsystc~ri to i11clilJc e~iviron~iicnlal 
resources, both in order to provide a better statistical data base for 
cconomic analysis but also to yield an improver1 wellbeing performnnce 
index for nations."" 

Society's Ckoice 

I<ecent history itas reemphasized the advatitages of the tnarket system 
over other econornic systems. 'I'he ~liarket finds tlre most efficient metll- 
ods for creating wealth, and it offers the best chances for progress by 
unleashing human creativity. It offers society effective paths toward its 
goals; but society, through the political and legislative process, must set 
tliose goals. 

So long as creating wealth ranked far above protecting ~taturc as tlre 
~najor objective of society, markets guided econoinic actors sucl~ as 
cotrsutners and producers toward inaxitniziilg wealtli creatiott witllout 
co~lcern for the resulting degradation of nature, 

Today tile world's nations-to different degrees and with different 
priorities-appear ready to base a reassessment of tlteir long-ter~n objec- 
tives on tile realization that economic progress can only be acliicved 
anlid plentiful environtnei~tal resources and witliin Iieaithy global eco- 
systems. 

Changing course in accord wit11 this new rcalizatic)11 docs not imply 
abandoning a system that has proved its merits. Uut it does litearl tltat 
eco~lo~ltic actors need tile right signals to steer tlie~n toward tlle new 
objective. 'l'lie nature of sucli signals should bc as co~npatible as possible 
wit11 the nature of the market systein. 

. I . lte fundasrental sig~lals guiding innrket decisio~ls are prices reflect- , ' ing llrc relative scarcity of goods based oil supply and demand. With a In 

given supply, irrcrensiiig deinatld should result in risiilp: orices. This 
V .  ~ - basic e~cchatrism Itas never been given a real chance to work for tlre - ---. 

en~li.riiiiiic?ltmc . . . . . . . . use, exploitatiotr, and.degradation of nature has not - -  
createrl signals of scarcity . because . .- tllose .... ..--- who .- "owll" nature and its 
services-society, expressitlg its wislles and inte~rtiorls through Roverli- 

.--A. ---- 
111e1lF-llave tended to give away envirotr~nelttal resources and services 

- .. ..-- . - -- for free. - 
' When severe problems and ismlinent tllreats finally required action, 

clrose to guide bellavior tlirougll command-and-control 
r~gt~lrtions ralller tlias througlr price sig~rals. *l'llis approacll works 
against, ratl~er than with, the market and weakens its 1ltai11 advantages: 
wcaltli creation, efficiency, and irinovatiotr. Tllus business acts in itsown 
inkresls i n  calli~ifi (or prices increasingly hr rccognizeand reflect ecologi- 
cal realities. 

I t  will be a lung and complex lask to make prices reflect the ecological 
istpact of resource use and tlre productior~ of goods and services. This 
task is also laden with difficulties: assessing values and determining 
unksown costs associated with ecological impacts; changing basic ele- 
ments of existing industrial structures; introducing potentiaily distort- 
ing elements in international trade, wiricll may put a liigiler burden on 
the poor; nnri tempting governments to abuse a potentially important 
source of revesue, by iusi~rg it h r  purposes other than gi~idirig clioices 
toward sustainable development. 

la view of these problems, we appeal for a long-term orientatio~~, for 
calculable and i~tter~~atiooally harmonized policies, and for the gradual 
introduction of appropriate market signals. ' 

Approaclics not based on market solutions may present even greater 
Iraaarlis. 'l'f~e arlvantage of the n~arket approacll is that risks are offset by 
tlew opportunities inherent in competition, efficiency, and innovation. 
If lllesc essential strengths of human ingenuity are not made to work 
towarri the new objectives of society, wesee littlechanceof development 
ever hcx-o~liitig sttstainable, 



,Environmental Economics: An Overview 

Professor Tom Dean 

Why do we have waste and environmental degradation? 

Why do we have "pollution" in a capitallstk economy? 

What is the role of environmental regulations? 

What are the best types of regulations for controlling pollution? 

Are we killing enough people on airplanes? 

Market system and value creation 

Fundamental Questions 

The Ilrvisible Hand 

"...and by directing industry ip such a manner as its produce 
may be of greatest value, he, intends only his o m  gain and he is 
in this, ss in many other cases, lead by an invisible hand to 
promote an end which was h part of his intention. Nor is it 
always the worse for society that it was no part of it. By 
pursuing his own interest he frequently promotes that of 
society more effectually than when he really intends to promote 
i t"  

Adam Smith, The WealUl dNaliom 



EnvironmenM and Naturd Resources in Economics 

Mlsqlnal swisl bnefiLe and costs versus maatinell private 
kaeflB and cosQ 

The lded system would include dl as& end benefits in (he mdel 

Merket may not be able Lo emrirntly dlcreete g d s  d services 

Types of Market Failure 
Impfled comp&illon 

lmprOT& Idomation 

Inqpmpd&c government intencallon 

Public goods 

ExtePnalillcs 

b m m k  rclaao~hlp wbkb b mPat t m w d t t d  tbmugh n 
mrke t 

ExtemallGe m s b  the  omm my am-emlent 

E&emali@e I P I C I P ~ ~ ~ ~  the prducaon QI arhbn g d s  and 
encourage the pductiom d pHsetion 



National Accounts 

Groas National Product does not Include: 

Paradoxically, the costs of cleanup are Included as a contribution 
to economk growth 

Inter-temporal Equity and Discounting 

How much should we leave for future generations? 

The "tyranny of compounding" 

Should market interest rates be applied to benefits accruing 
from environmental resources? 

A broader measure of econornk growth and viability is vital to 
sustainable development! 

I Correcting for Market Failures 
through Government Policy 

Some argue that it is not ntcewary; Coast Theorem, 

, Four classes d government intcrventlon 
M d  rluriw mud wll-rqol.tlw 

Corenunmt prodlrtlm OlcmlrolmmW qm&y 

CMamdmdCcatrdRtl;llrdoar 

Eammic hccutira 

Pdlatlw lax* snbsldkr, m u f d . b k  pdllltiar pennits, deposit-mfund 

Optimal Level of Pollution 

Pollution Prevention Costs 

Pollution Damage Caste 

At some point it & no longer efficient to reduce pollution further 

Measuring PoUutlon Damage Costs 

Must estimate the health b n p d  d p d l u h t r  
Mud place value oa human llfe 

1 
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United States 
- 

David J. Wehber 

Altllough tlicrc were cnvironlne~~tal protection programs adopted in the United 
Sliltcs bcli~rc 1970, ~llilillly :It the state and Iocal ICVC~, e~lviro~ilncntaI protcctiorl 
as ;I policy ;Ilea calllc of age it1 1970 with the passage of the National Environ- 
~netltal Policy Act, tlle adoption of the Clean Air Act and the Federal Water 

I Pollution Control Act, and the establishment of the Environmental Protection 
Agency (EI'A) as a quasi-independent agency. Much of the federal environmental 

I , Icgislalion has been adopted in a period of strong public support for environmental 
protcction and for basic support of governmental regulation. This golden era of 

I ctiviro~~n~e~~tal  policy carlie to a quick halt because of the cledion of Ronald 
Reagan, with the resulting appoititrnerits of Anne Gorsuch and James Watt and 
a loss of public cor~fidcrice in governmental regulation. Crandall and Portney 
(1984:47) placed these Reagan administration changes in context: "This coun- 
try's efforts at environmental protection were encountering very serious problems 

I well before President Reagan's initial appointees to EPA began adding to them. 
However, although these inherited difficulties presented certain problems to the 
fledgling administration, they also represented an opportunity to reshape envi- 
ronnantal protection in a simpler, more effective, arid less expensive form-an 
opportunity t l t i t t  h:~s I;lrgcly been lost." 

I 

Generally, the consensus among e~~viront~~cntal advocates suggests that en- 
viron~ncntal quality has irnproved during the past decade, For example, The 
Coescrvatioa Foundation reports that the United States has inade significant 
progress in areas in wl~ich laws and institutions have been explicitly devised to 
address specific problems like air and water pollution and wildlife protcction 
('1.11~ Co~~servation f;'oundation, 1984: 1). 
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differs I)ctwec~~ l l ~ c  two tylxs of ~ ~ i ) l l u t i o ~ ~  p~otcction. Ni~tiot\:\I ;r~nl)icnt ;r ir . i l~~i~l i ty 
S~IIII~I~I~IIS ure est:~l~l isl~c~l 1)y I11e i?l'A IIIICI ~III~~ICIIICII~CII 1)y 111e st~~tes, wl~ilc* WIIIVI 

(111nlity sluntlnrtls arc ini l i i~l ly set I)y SIIIIL' 11oll111io11 co111roI l~o11111s SIIII/~~I 10 11IJA 
rrvicw (I) i~r~inl.  19RS:ZS-20. 

'I ' l~c N ~ r l i o ~ ~ r ~ l  ISIIV~~~IIIIIICII~III IJolicy Act (Nli lJA) ol' 1000, wl1it.11 t l t-cl~~~c-t l  IIIIII 
tile federal g o v c r ~ l ~ n c ~ ~ t  "sllould use 1\11 ~lrdclicrlble ~ ~ ~ e i t n s  . . . lo  c~er~tc  i111tl III~I~II- 

ti1i11 conditions in wl~ich IIIiII1 and nuture C~III exist ill 1)1o1111ctivc II~IIIIOII~." 
rcrluired f~deri l l  govcrnlncnl i~gcncics to 1)1cl):11c eev i ro~~nsnt i~ l  i11111i1ct SI:II~III~IIIS 

for all "proposals for legislation and other ri~ajor federal actior~s signiliciu~ily 
affecting t l ~ c  quality of tlic hun~an c n v i r o ~ ~ ~ ~ ~ e n t . "  Since its i~doption on Jantr;~ry 
I, 1970, NBI'A l~as resulted in nlorc thi~n 22.oMl dritl't, Iini~l. ant1 SIII)I)ICIIICIIIIII 
edvironlnental in~pact statcnlents and bas been the subject ol' over I ,800 li~wsuits 
Etrviror~rr~et~~al Ik/)orrer, 1985:3). 

Tile adoption o f  NEPA, often Iiailed as the beginni~~g o f  t l ~c  c ~ \ v i r o ~ \ ~ ~ \ c ~ r t i ~ l  
delcade, den~onstrates the great difficulty faced by Congress in co~~~prchcnsivcly 
and s y s t c ~ ~ ~ a t i ~ i ~ l l y  f o r ~ ~ ~ u l o t i ~ ~ g  e ~ ~ v i r o t ~ n ~ c ~ ~ t : ~ l  Icgisli~tion. Iiccitusc of t l ~c  1111- 
portunity for judicial review of e~~vironn~ental i~ l i l~ac t  staterl~e~~ts, NEI'A bcca~~lc 
a pajor tool o f  enviror~rnc~~tal interests in  blocking federal action bclieved to Oc 
e ~ ~ v i r o ~ ~ r ~ ~ ~ ~ ~ t a l l y  II~I~III~UI. Yet NBI'A WIIS 1101 a co~~troversi i~l piece o f  Icpis l i~t io~~; 
i t  idid 11ot even rcccivc enough attention to warrant a roll call votc, and judicial 1 review o f  environn~ent;~l i~npact state~nents, w l ~ i c l ~  has bccornc one o f  t l ~c  III~SI 

sienificant aspects o f  the act, was ncver discussed during congressio~lal consid- 
erations (Liroff, 1976). 

A major institutional dcvelol)~ncnt in the evolution of United S~;~tcs cnviron- 
u\l:ntal policy was tlic establisl~nient of the Bnviron~~~ent;~l I'rotcctioa Agcncy 
(BPA) i n  Dccen~ber 1970. b y  intent and design, t l ~ c  EI'A is drastici~lly tlil'fcrcnt 
frtlnl otl~er rcguliltory i~gcncics, in part, becu~lse i t  wils est;~blisl~ed in l i g l~ l  of 
ttle lessons lear~~cd fro111 t l ~ c  expericnccd agencies. Ackertn;~~~ and t lesslcr ( I98 I ) 
diqtinguishcd l l ~ c  EPA f ron~ the New Deal agencies by pointing to several dif- 
ferences: single administrator versus n~ulti~i\ct\\ber co~nmissio~~, l~ol icy h;~scil 
ri~tlicr Illan industry or problcni based, and l~aving responsibility for Ilallow, 
although atnbitious, ohjcctivcs wit11 spccific legislative autl~orizi~tion ratl~er III~III 

w 

general goals. 'file EPA initially was organized by clustering togctl~cr no less 
I11;m 10 agencies t l ~a l  previously had bccn dispersed tl~rougl~oul the L)epartri~c~~ts 
o f  Health, Education, and Welfare; Interior; nnd Agriculture und t l ~ c  Aton~ic 
Eqergy Conin~ission (Marcus, 1980). 'The EPA has been given generi~l authority 
to administer each o f  the following: Clean Air Act; Clean Water Act; Resource 
Ccsnservation and Recovery Act; Con~prehensivc Environmental Response, Conl- 
peylsation, and Liability Act (Superfund); Safe Drinking Water Act; Toxic Sub- 
stances Control Act; i~ctd the Federal Insecticide, Fungicide. and Kodcnticide 
Act. 

'The Reagan adn~inistratiol~ has been very effective in  reducing both the EI'A's 
budget and its personnel. Detwecn 1981 and 1984 t l ~ c  budget for llic EPA's four 
major operating areas (water, air. hazardous wastes, and toxic substances) dc- 

c~eirssd l'roni $90H 111i1lion to $474 III~II~OII-U JC~I~IIC 01' 44 I)CIUCII~. Si~i~ilut.ly, 
l l ~ c  1111n1l)er of c~~~ l ) l oyc rs  t l ~ c r ~ ~ ~ s c c l  frotn 5.077 ill lYHl to 4,241, 111 1984- 41 

tleclinc of 27 percent. Water-rlunlity 1)roprnlrls rcccivctl t l~e  Inrgcst cuts (Cr~~ntlnll 
IIIII~ i ' o ~ l l l ~ ~ y ,  Iq84:(1(1 (171, 'i'I~t*sc 1t~1111i~tio11x 1111- t'~illsi!it~111 wit11 1 1 1 ~  I~*IIRIIII 
I I I ~ I I I ~ I I ~ ~ ~ ~ I I ~ ~ I I I I ' S  (111111 WOIIIR 01' ICIIIICJIIU IC~CIIII XI)CIIIIIIIK IIII~ CIIIIIJIIII~III~ ~CWII- 

Ii11t)ry ilctivity, 
A~l~cricuns continunlly 1111vc sul)l)o~ted c n v i r o ~ ~ ~ n e ~ ~ l ~ ~ l  l)rotectioe, ultl~ough op- 

posi t io~~ to L'IIV~I~IIIIICIII~I~ rcg11lt11io11 tlitl rc11c11 its h i g l ~  p o i ~ ~ t  c~boul t l ~c  t i~nc  ol' 
tllc I980 prcsidcntii~l election. 111 nutncrous opinion surveys since 1973, tl~cre 
II~IS bccn iI f;~irly consistent finding. About a third o f  t l ~ c  respondents have said 
t11;tt c n v i r o r ~ ~ ~ ~ c n t ~ ~ l  laws "11i1vc struck  bout the right bitlance," slightly iewcr 
t l ~ i ~ e  a third hi~ve said that "tl~ey l~ave not gone far enougl~," and about 22 
1)crccal I~i ivc t l~ougl~t  tl~at they "have gone too far" (Ladd, 1982). Dcspite 
widespread and persistent public support for the protection of the environment 
(see Mitcl~ell. 1984). tile An~crican people have accepted the reduction in  en- 
viron~ncnti~l regu1;ltory activity at leust pi~rtially because o f  the widesprend per- 
c c l ~ t i o ~ ~  t11i11 governrl~cntal intervention into the American economic system is 
I~irrn~ful. For exa~nple, although 70 percent believe that "governmental inter- 
vention into the e c o ~ i o ~ ~ ~ i c  syslctn usually causes more harm than good" and 52 
1)erccnt believe tl~at "generally limited governnlcl~t is best," 72 percent of the 
respondents believe tl~at "Atnerican values and beliefs are partially lo  blame for 
environtnental destruction," and 79 percent think that "endangered species 
should be protected even i f  it means sacrificing some things for ourselves" 
(Illoon~gcrrtl.rr. 1983). This tension between supporting C I I V ~ ~ ~ I I I I I ~ ~ ~ ~ ~ I ~  protection 
and ol~posing an active role of governnlcnt in the economic systeni results in a 
c i~~~t ious ,  u~~cerlain citizenry and ;I public policy ;~gcndn t l~at ir~cludes both a 
conccrtl for enviror~~nc~~tal  probleo~s likc acid rain and I~azi~rdous wastes and 
support for Reage11 i~tln~inistratiot~ initiatives to reduce govcrn~nental regulation. 

A national survey conducted by Louis Harris (1983) for Busiriess Week found 
I l~ i i t  itny weakening of public support for environa~ent;~l proleclior that alight 
I~irvc occurred at lllc t in~c of t l ~c  election o f  ltonald Reagan h i~s  been dra~riatically 
reversed. Iiirrris found: ( I )  support for a stricter Clei~n Air Act l ~ u d  riscn fronr 
29 1)crcent in 198 I to 47 percent, (2) support for ;I Iilorc stringent Clci~n Wirter 
Act 11ud increased f ro~n 52 percent in  1981 lo  61 pcrcent, (3) by a margin o f  78 
percent to 17 pcrccnt respondents suw no rci1~011 for grunting an exception to 
the Clean Air  Act i s  the narile o f  econolnic security and growth, (4) support for 
reducing iiuto-er~~ission standards declined fro111 38 pcrcent in  198 1 to 26 percent, 
and (5) support for relaxing air standards so that power plants can bum more 
high-sulfur oi l  and coal declined from 29 in 1981 to 19 percent. 

Uese studies of public opinion about environmental proble~ns and policy 
indicate tllat althougl~ An~ericans generally are concerned and supportive o f  
cffons to clean up the e~ivironment, they also are concerned about the adverse 
consequences of governniental intervention. I n  the long run, cqntinued support 
for environn~enlal protection very well may hinge on the public's perception o f  



t l ~c  tc l i t l i~c  cllkclivcricss of govcrr~~~~cnl;t l  cllotts to ~trolccl c ~ ~ v i ~ o n r ~ ~ c ~ i ~ i i l  c l i r i ~ l .  
ity. 

llisloricallv. ettviro~ir~~aitai policy largely II~IS bccn ignored by prcsider~ts illid ----.- - ---- 
left to congressioni~l directioh rind Icittlcrsliip. A l l l~o t~gh i'rcsidcnt Reiigii~l I l i~s 
i~ i i t l  n iiirgc 1lII1)itct cavi~on~ttcntiil ~)oi icyI?yvitt i tc 01  ltis 1111ilgcl cuts ilnrl 
i i l ) i )~ ) i t i t t~~~~i ts ,  IIIIII l J ~ c s i ~ l c ~ ~ l  Nix6t11 1) I i i y~~ l  ~III ~III~IIIII~IIII role ill tlic 11egi11ni11g 01 
tlie "environ~~~cnt;tl cleci~de" o f  t l~e I Y7Os, ~liost o f  tlic riiitjor legislitlion w:~s 11 

rcsult o f  policy cntrcprcticurs in the Co~~grcss. f i r ~ v i r o ~ ~ i ~ ~ c ~ i t ; i i  I cg is l i~ t io~~ tentled 
to be developed tiirougli bil)artisar~ coalitions in corrgrcssiot~al conueittccs tliiit 
sought c o ~ ~ s c ~ ~ u s  VII tltc ti~ajor issues (Vig iiad Kr i~ l t ,  1984). 

Two otlier factors deserve brief  neti it ion as s i~ni f icar~t  p o l i t i c i t l ~ ~ ~ l ~ ~ c i ~ c c s  
sliaping cnvirontncntirl policy. First, triggering ~i~ecltanisias-rcliitivcly intct~sc, 
pivotal events-haveplayed a large part- ij~. focusi~ig~aublic irttention oil erivi- _ _ _  _- ----- -- . . .- -- 
ronniE11ta1 probierns. 'I'riggeriag ~iicclranis~~ts like the ~cologici i l  tlisiistcrs o f  t l~e  

.- - 
Sarita Barbara oi l  spill in tile 1960s irtid l.ove Caiial' i i i-i lk ISr'lOs, ~toliticii l evc~its 
sue11 ns Elirtli Ikty, IY7ff;iit1tl t l i C  itiili-nuclciir tfcrtrctiislriitio~~s o f  tlic Iiilc 1070.1, 
i ~nd  tlie ~)ii l)l ie:ii i~t~i of 1101tks like ItiEI~iiel ~'ii~st.)~~'; .~i/t*tit S11titig (lO(t2). I<-, 
~ ~ s i l o ' s  Vutrislririg A i r  (1970), i~~Td-%wick ; ~ ~ i d  Uc~~stock's \\'t'cr/i~r \Vtr.~rt~ltit~d 
(1971) all have contributed to k c c i ) i ~ ~ ~ l i c G ~ ~ i ~ o ~ i e ~ i t  or1 tlic ~)uhlic's i i i i r i t l  itnd 
on tile p l i t i ca l  agc~tda. 

A second factor is tlie existencc i t i~d  growth o f  several e i i v i r o ~ ~ , c ~ ~ t a  ctrgii- 
.- 

nizations that have I)CC~IIIC powerful, pertttartcnt irctors in the L'IIV~~~)IIII~CIII~~I 
policy process. Aiiiong tlierit are the Sierra Club, Audubon Society, Nationit1 
Wildlife Federation, Izi~ak Walton League, Friends o f  the Earth, and tlic En- 
vironnlental Defense Fund. Although these groups differ in  purpose, constitu- 
ency, and resources, jointly tiicy Ii:ive provided dircctioti iintl org:i~iizirtio~iiiI 
support for i t~l lucnci i~g crrviror~ri~ctiriil pctlicy. 

Political ~tarticipation in  ei~viroi~n~ental policy-making best can be understood 
tllrough the use o f  econo~nists' notions o f  rnarkct failure iiad public goods. 
Economists often view tlie er~viror~nie~~t as a co~ntnodity or hetor o f  ccortoniic 
production whose value is reliected in  political and econoriiic decisions. Viewing 
environinental resources as a factor of production offers several in~plications for 

* haking environine~ital policy. The very riitture of tile environrticiit confonns wit11 
the economist's notion o f  a public good--one persun's use and eoiisuriiption o f  
the environrnertt does not substantially affect tlie personal welfare of otltcrs. 'I'l~is 
context creates the conditions necessary for a "triigcdy of the conin~ons" (see 
ttardin, 1968) wliereby unconstrained frecdo~n brings ruin to all. Since we all 
are exposed to the satne level o f  environtnental quality regardless o f  our individual 
effort to protect the environinent we all l~ave incciitives to bcco~ne "free riders." 
Because the benclits o f  protecting i i~ td  irrtproving enviro~ii~tei~tal quality are 
widely diffused, individual citizens have little incentive to participate in  obtaining 
environnlental protection. The cost o f  coinpliance with envirotirnental regutation. 
however, falls directly on polluters. Any savings f ron~  prcxuring reduced rcg- 
ulation or nun-coni~tlia~icc directly incrcascs tlic profits o f  tiic producer. Inccn- 
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lives to ~)ilrl icilti~lc i t 1  t l~c  ~IIV~I~)IIIIICII~~I~ I.C~III~I~OI'Y p~ocess, tla~cforc, a1.c trot 
l ) i ~ l i i ~ i ~ ~ t l .  A gootl e~ i i t~ i l t l c  o f  llic uneven incentives to participate in  the cnvi- 
rontncntiil policy process is offered by Bruce Ackennan and Williani Hasslcr 
(I981 ), wlio discusscd in sonic detail how tnandatory scrubbing o f  coal-lircd 
c lcc l~ icily ycneriltors cnnlc i~ l t~tut  l)cccn~sc of llic inlcttsc lol)byit~g o f  curtcril coirl 
i~itctcsls witlio~tt I11c ~ o ~ i s i ~ l e t i i t i o ~ ~  of 11111io11itl ~IIICICSIS. 

A scconil iniplieiitioii of the ceo~ion~ist's view of cnviron~~anti i l  qtii~lity is tliat 
cllorts to jlroniote envirorinicnti~l quality nortnelly sl~ould seek to "intcninlizc 
cxtc~ni~litics," thiit is, force polluters to include the social or external cost o f  
pollution iato the price of a good or service. Econo~nic incentive-based regu- 
lalion, discussed below, is i~~tendcil  lo achieve this internalization o f  externalities 
Inore cflicicntly (less costly) than traditioeal regulation. 

I7initlly, [lie costs and benelits o f  ei~virortr~ie~~tal regulations are iniportant 
cco~~onric considciatioris in cvitluating the success o f  regulatory efforts. Althougl~ 
cnvironn~cntal reguliition has been liarslrly criticized in the Reagan administra- 
t io~i. titere is ~ i i ixct l  evitlcncc ;~boi~t its cconoinic i~npi~ct .  As wil l  be disct~sscd 
Itciow, surli it11 cconotiric cviil(t;itio~~ i s  tl if l ict~lt bccrtusc it is  citsicr to iclcntify 
irsil cstiln;itc t l ~e  econo~niu factors associated with the cosls o f  regulation than 
i t  is to calculiit~ tlie costs of environiiierital pollution. 

1:iiviroiinicntal protection necessitates a recoticiliatiort o f  fundatncntai attitudes 
loward nature, technology, economic growth, nnd social values (Barbour, 1980). 
'li, tlie cxtcnt tliat environa~ental protcctioa reduces economic growth or alters 
existing lifestyles, it will co~~stantly generate opposition in  societies that promote 
tbsc  alterni~tivc valucs. Environmental regulation in  the United States creates 
a fundante~~t:il tension between competing American values: unregulated capi- 
talism, and enviro i~~i~cr~tal  concern. Althougl~ the wealth o f  natural resources 
1tcr111ittcd ciiilicr gcriciirtious o f  Ai~~cricatts to ltdopt it frontier attitude, tnovirig 
on to newer, u~~contatiiiiii~ted land and water, the conservation lnovctnent at the 
turn o f  thc cetitury resulted in  the creation o f  natioaal forests, parks, and wildlife 
reservations. Given three types o f  alternative environtnental attitudes (biocentric, 
ceologic, and cconon~ic; see Petulla, 1980:27-39), environinental protection in  
tllc United St;ttes historically has been niotivated by an economic conservation 
perspective. Conservation efforts resultirig in  national forests and parks were 
niotivated not by tile belief that non-huntan orga~tisnis should be protected fro111 
hu~ i~a i i  induced ecological daniage (as suggested by tile ecological and biocentric 
views). iiisteiid, such coriscrvation wits predicated on the belief that t l ~ c  long- 
tcint cntno~nic iritcrcsts of society required cotiservitig, replcnisl~ing. and cul- 
tivating the niitur;iI ctivironnient. This perspective, while proinoting environ- 
~nental quality, irriplies that environmental protection is just one o f  Inany social 
values and that trade-offs among these values are necessary. 

CURRENT S'FRATEGIES OH POLICY INTERVENTION 

'I'lie National Environmental Policy Act o f  1969 (NEPA) set the tenor for 
~ i iuc l i  o f  t l ~ c  cnvironntental rcgulatiort adopted during the 1970s. Tlie NEPA 



I'lgurc 16. I (cc~liii~iucd) 

Endsngorod S p o c l o s  Act (1973) - 
National E n v l r o n m o n t a l  P o l i c y  A c t  (1969) 

Envlronmontal Q u a l l t y  Improvomant  A c t  (1970) 

U. Envlronmacrtal Destructipn 

A .  Modium-basod 

C l e a n  A i r  A c t  Amondmonts (1977) 

F o d o r a l  W a t e r  P o l l u t i o n  C o n t r o l  A c t  Amds ( 1 9 7 7 )  

S a f o  Drinking Wato r  Ac t  ( 1 9 7 4 )  

N o i s o  Control Act (1972) 

8 .  Industry-basad 

A i r c r a f t  Woiso Abetomont A c t  (1968) 

Wato r  Q u a l i t y  I m ~ r o v o m o n t  A c t  (1970) 

notor V o h i c l a  A i r  P o l l u t l o n  C o n t r o l  A c t  (1965) 

Fedoral Environm~ntel Per t ic ida  Control Act (1972) 

Fodora l  I n ~ o c t i c i d a ,  Fungicide, and Roden t l c i do  A c t  ( 1 9 7 2 )  

Surfsca Min ing Control and R a c l a m a t i o n  Ac t  (1977) 

Occupat iona l  S a f o t y  and Health A c t  (1970) 

Tox ic  Substanco~ C o n t r o l  A c t  (1977) 

Comprohonsivo E n v l r o n m o n t a l  Rasponso. Compon~atlon, 

and liability Act (1910) 

N u c l o a r  Wasto P o l i c y  Act ( IP8Jl  - 
Marlno t lammal  Protoctlon Act  (1972) 

Rosourcos C o n s o r v a t i o n  and Rocovary  A c t  (1976) 

C o a s t a l  Zvno Managomont A c t  (1972) 

F a d o r a l  Land P o l i c y  and Managomant Act  (1976) 

N a t i o n a l  F o r o s t  Menagomant A c t  (1976) 

ci~l lct l  I'or IcJciiil policy dcsip~led "to attract the widest range of bc~~cficial uses 
ol 111c env i ro~ l~~~ca t  witllout degradirtion, risk to hei~lth or safety, or other un- 
tlcsilillllc :111tI ~lllilllc!ll(lCd C~IISC~~IICIICL'S'' lllld "10 i l ~ l l i ~ ~ e  il l)illllli~~ ~C~WCCI I  

~)ol)\~l;rtioi~ a~rd rcsou~cc \~sc which will pcr~nit high stit~~ditrds of living und a 

very i i~~~bi t ious:  111c Ulcan Air Act requires a reduction in seven pollutants to 
~)rotcct l ~ u ~ i i i l ~ i  hci1I111 will1 ill1 ~ I ~ C ~ U ~ I I C  nlargin o f  safety, the Federal Water 
I 'ol lut io~~ Co~itrol Act ~I~IIIC~ to 111i1kc all aavigable waters "lisllnble, swimmable" 
I)y 19H2 and I ~ c c  ti~irdclitiotiirl discharge by 1985, and the Surfircc Mining Control 
il~i(l I<L'c~~II~I~I~~~II~ Act sci l ~ i g l l  standards l i ~ r  recliunation i t~cludir~g rc~urning rnined 
liintl ta its originel contour (Wcbbcr :urd Wcbbcr, 1985). 

'I'licrc iIrc i ~ l~ou t  32 111i1jur federrrl statutes corlll)risi~~g federal cnvironaiental 
policy (Advisory Co~ll~llission o f  Intergoven~n~ental Regulations. 198 1 :32-33). 
I f  CIIV~~~IIIIICII~~~ 1)oIicy i s  defined Illore broadly to include natural resource 
III~III~I~~III~III 811ld co~~scrvatio~l, IIIC IIUIIII)~~ of  co~~grcssio~~ally enacted laws easily 
cxcceds 100 (for a co~nprehensive listing of such acts from 1789 to 1976 see 
Beard, 1978). Wenner (1982: 16- 18) identified 52 laws subjected lo  environ- 
IIICII~~I~ litigation during the 1970s. Figure 16. 1 lists t11c major federal statutes 
Illat define United States enviro~~mental policy. 

A co~l~l ) i la t io l~ o f  e r~v i ro~~~~ ien ia l  statutes would be 111ucl1 largcr i f  all statutes 
reli~tirig to i t  sl)ccilic c ~ ~ v i r o r ~ ~ l ~ c n t a l  prc)ble111 were i~icludcd. For exanlple, Lester 
( 1983) listed 29 fcdcral statutes affecting toxic substance arid hazardous waste 
control. 'l'hey include nlajor statutes like the Toxic Substance Control Act of 
1970 iind the Clecia Air Act but also specific legislnrion l le r tn i~~ i t~g  to tlie trans- 
IN'I ti11io11 o l  toxic sul)st~~nccs I)y r r~ i l  end water, t l ~e  use of lead pilint, i t ~ d  coasulncr 
product safety. 

E n v i r o ~ l n ~ c ~ ~ t i ~ l  rcguli l t io~~ r~lakcs l~cavy d e ~ l ~ a ~ ~ d s  on society's scientific, ad- --- 
~ ~ ~ i ~ i s t r a t i v c ,  and tccl~nicul knowlcdgc a d  capacity. 'rhe do~llinant approachlias - * - . . - 
been l i i m g r c s s  to adopt specilic environmental standards without clearSii6wl;- . - 

edge of the scicnllllc, technical, and admln~strative ~oaraint<a-ZTi~iSSUS;~Under 
the  clear^ Air Act, for example, Congress directedtheaPAto establish'national 





' 346 BNVIKONMBNTAL I'OLICY 

1974 and 1978 tlic nu~nber of u~ihcal~liful days dcclined by I 8  Ixrcc~rt i r i  iI si1111l)lc 
of 23 rnctropolita~i areas. "Hazardous" days, t l ~ c  rnost t l i rcutc~~i~ig ciltcgory. 
dropped by 55 pcrccnt (Council on Environtnerital Quality. 1980). Likewise, 
biological oxygen dcari~nd (a nicasurc of orga~~ic pollutiints) ill wi~lcr 1111s tlccli~ictl 
by 71 percent, suspc~ided solids by 80 pcrccnt, oi l  ;ted grease by 71 pcrccllt. 
dissolved solids by 52 pcrcent, phosphates by 74 perccnt, and l ici~vy ~ l ic t i~ ls  by 
78 perccnt (Council on Unviron~acrlt Quality, 1980). Not wi t l is la~~di~lg Ihcsc 
major i rnprovc~~ic~~ts in the quality o f  [lie environnic~it, it is eot cn~ircly clear 
tltat t l ~e  thrcat to lit111ii111 I iei~l l l i  lias bcca rcduccd. 1:cir cxn~iiplc, t l ~ c  Clci111 Wiitcr 
Act has resulted ill less dissolved oxygc~r (a nieasurc of arilount of orgunic wi~stc) 
contained in water, but it has donc littlc to reduce bacteria, ~iutricrits, scd i~ i ic~~t ,  
and toxic substances that pose a ~i iuc l i  grcutcr tlircal (Ingri1111 a ~ ~ d  M~IIII~, 1984). 

Freeman (1982) estimated the benefits and coscs o f  air- and water-pollutio~i- 
conlrol prograllls i111d found Ih i~ l  reg~rlirtion of slatio~~ilry sources o f  air i )o l lu l io~~ 
offers ~x)sitivc bcnclics wllcrci~s ~l)ol)ilc sourcc rcgul ;~~iot~ itntl wi~ccr-l)ol lr~t io~~- 

usually slotor vcl~iclcs, l~avc proven IIIOIC diflicult i l ~ l d  cosily to IC~UI~IIU (IIIC 10 
t l~cir riutr~bcr iclltl vi~ricty. Sl)cciIici~lly, for I978 V~C~III~II ci~lcul i~lcd csli111i11ct1 
benefits of co~~trol l ing statio~~ary sources to be I)etwcc~i $4.8 bi l l io~r and $49.4 
billion with a rnost likely point esti~nate of $21.4 billion. Conlparcd with tlie 
CEQ cost esliali~te of $9.0 billion for statiotiary sourcc rcgulalio~~, ll~esc control 
programs arc cco~~oa~ical ly  wort l~wl~i lc (Frcctiiar~, 1982). On llic o l l~cr  I~antl, lllc 
benefits of mobile sourcc regulations iirc estirnatctl to be bctwec~~ $0. I i ~ o d  $1.7 
billion with a inost likely point estimate of $0.3 billion. Coriiparcd with \ho 
CEQ's cost eslirni~tc o f  $7.6 billion. ~l iobi lc sourcc i~bi~tcri~cri l  I)logratris tlo r~ot 
llavc a fi~vorahlc bc~~clil-cost rrilio. S i t~~ i l i ~ r l y ,  I ; r e c ~ n i ~ ~ ~  (1982) csli~r~atctl l l ~ c  
bceefits o f  watcr-~ollutio~r coetrol to he bctwccn $3.8 billion ;tiid sIH.4 I)illiori 
with a most likely point csti~natc o f  $9.4 billion. Conipared with l l ~ c  CEO's cost 
csti~ilatc of $10.2 billion for 1978, wi~tcr-pollution-co~itrol progrilllls do 1101 have 
net benefits. Siriiilar conclusions arc reached by Lavc and Scskitl (1977). wlio --. - found that stationary sourcc emission control results in a ncc bcnelit of $25 billion 
whereas  noto or-vcliiclc cniissiori reguliition sliows a net loss o f  $6 billioli. 

l;rcenia~i (1982) pointed out Illat usfavorable benefit-cost ratios do 1101 11cc- 
essarily imply that environn~elltal regulatioli should be eli~ninatcd bul rittl~cr th i~ l  
prograoi adjust~ncnts need to be co~lsidered tliat rcducc coriiplia~icc costs or i~ l tcr  
lllc incc~rtivc structure for c o ~ ~ ~ p l i i ~ l c ~ .  E ~ ~ v i r o ~ ~ ~ ~ ~ c r l t a I  p1-ogr:llll goills III;I~ I IC  
irpliropriatc, but I)lograti\s cirti hc poorly designed, rcsulti~ig ill cxccssivcly r t is~ly 
compliance. 

IMI'LICA'I'IONS FOR 'I'IIE ENVIRONMISN'S IN 'I'IIE 
UNITED S'SATES 

Blvi ro~i~ne~i t i i l  ~)rotcction as d c l i t i ~ i ~ t ~ d  in congrcssiorii~l Icfiisli~tio~i anti ;id- 
~riinistralive rcgulation sirrcc 1970 111ust be considered a tnild success. Muell - - .-.- 

&jectivcs of Congrcss und the presitlcnt and tI1c1t tlic "EPA was not n sin& 
o rga~~ is~ i i  with a single will, but II scries of different orgirnistiis with d i f fc re~ i~  
wills" (Marcus, 1980: 101), Marcus cvnluulcd tlie EPA's perfor~nance harshly. 
I le  believes lliat t l ~c  81'A did no1 live up to its cxpcctations because "it neither 
i~cllicved i t s  stalutory goals in 111c ti~netablc prescribed by Congress nor pursued 
tliosc gouls with regard to lllc Icnsl cost l o  society cis tlrc W l~ i l c  tlousc ititcndcd. 
I f  r i~t ionali~y is dcliricd ;IS thc ucliiever~~crit of expcctcd outcotncs and the ac- 
coniplislinicnt o f  intended goals, tlicrr EPA acllieved neither tlie expected out- 
collies nor i~ i tc~idcd gouls o f  the Wliitc House or Coagrcss" (Marcus, 1980: 163). 

'flie most notorious exaniple of the EPA's failure probably is hazardous-waste -------.---.- . _*.̂ . ----- . 
rcg~r l i i l io~~.  '17~l<csource Conservation and Kezi)vcry Act (KCRA) of 1976 
rcpt~li~lcs ~ l l c  Iriltlsport, storage, i~r ld disl~osirl of Iiitir.;~rdous wi~stc by rccluiri~ig 
sli~lcs lo ~~lill)li~I~ "cri~dle to gri~vc" ~ rack i~ ig  of Iliose wc~slcs. Colicti (1986:188) 
ol~sc~vccl 111i11 "l<C'l<A p ~ ~ i d c l i ~ ~ c s  I'or sli~le solid WIISIC III:III:I~CIII~II~ ~IIIIIS were 
clue wil l~ir) cig11~ce11 111011111~; tllcse guidcli~ics were 1101 issued u ~ ~ t i l  i~lrnost tl~rcc 
ycirrs alicr thc law Iiitd l ) c e ~ ~  pitssctl." Siriiilarly, i ~ i l l ) l c t~~e~ l t ;~ t i o~ i  of Iia~iirdous- 
witstc 1)rogrirills i~ l tc r  rcgul i~t io~~s were ;rdoptctl II~IS bcca very troublcsoaic. For 
cxarnplc, o ~ ~ l y  $8 ~ i i i l l i o r~  o f  $78 r~i i l l ior i  apl~ropriuled by Congress for haziirdous- 
waste cleaiiup was spent in 198 1, and one-tliirtl of the first $1 80 niillion collected 
fro111 fees pilit1 hy i~ i t lust~ y could not I)e ;~ccou~itcd for I)y ircl~~li~iistri~tors (Murcus, 
1986: 159). 

A;iiajor Pilurc o f  csvironrneslal r cgu~ l i o r i  is nionitoring and enforccn~enl. 
Altl~ougll ~riost c~iviro~iriicntal stiitutes relquire tlie EPA to moriilo~coaiplia~ice 
wit11 cni~c~cd Icgisliition. tile LTA~GK;lccntrlllizctlpW1w~~orritor- 
ing systc~n i111d r&s on state i~n t l  local ~~VCIIIIIICII~S to co11cct data (Stunlicld. 
1985). Conscqucntly, 'data are often incomplete and of dubious validity. I n  a 
1979 study o f  tlie EPA's air-monitoring prograin, tlie General Accounting Office 
foulid "that 72 pcrccnt o f  the monitors were in  the wrong place, 58 percent o f  
tlic cquipmcnt was of the wrong kind arlil 81 percent o f  the sites had problems 
which could adversely affect tlie data's rc~liability" (Stanfield, 1985:644). 

In part due to tlic lack o f  nioniloring, ~ici;~i-co~i~l) l iu~lcc with existing reg@ul!i!)ns 
is considered to b e . j V i i l ~ ~ d ~ e ~ ' d ~ i ~ ~ j ~ e ,  8 Gellerul Accounting Office (1983) 
siudy of a r i~ ldo in  saiiil~lc o f  r i 1 ~ 1 & 3 p i & ~ o t c - w a l e r  dischargers 
founrl I l i i~ t  82 pcrccllt cxccetlcd tlreir III~IIIIIIIV irvcrilec pertnit liniits iit lei~st oncc 
t luri~lg tlic 18-~ilontli study period iuid tIrut 31 !x-rc i s  "serious aoa- 
coaipliance" rticaning that they exceeded perrnit limits for one or more pollutants 
by 50 perccnt or nlorc in ill least four co~~sccutivc montl~s. Inspection and 
cnl'orcc~ricnt arc probi~bly llic niost ncglccl~cd aspects ol 'c~ivirou~i~ci i tul rcgulatio~l. 

A continuing debate surrounding -- cnvironmentalp_olicy -. focuses on the appro- 
priate level of govcrn~nent f6r m & ~ ~ L u i m m m t a l  policy decisions. A good 
ex:~~nplc o f  conflictirig local, slate, and national interest, and thc difficulties in  
deciding which level of governrncnt in  a fcderal systcnl is the appropriate 



decision-~eaking jurisdiction, relates to tlte storage o f  nuclear wastes. 'Sltc Nu- 
clear Wnstc Policy Act o f  19x3 rcrluires tire fetlcr~tl povcrnltrellt to ticsigi~rttc 
safe dislwsal facilities i~f tcr  it11 cxlc~rsivc period o f  state pitrticipittios. i f  ;I slittc 
objects to 11itvi11g iI site located witlritt its borders, botlr tile I Ioitsc ntrd tile Sc~~ittc 
itrust approve tlre selection o f  lltc site ('Parlock, 1983). 'I'ltis policy decisio~t puts 
national and state i~ttcrests in  co~tflict bccause altl~ouglr tile ~ t i~ t ion  ncetls nuclear- 
waste storage sites, no slate is willing to ltoosc o~ ic .  

?te 1983 A i t~ i i t i~ l  Kc~)ort o f  t l ~ e  Council on Etrvirot~~rtcrrtitl Quitlily itlc~ttilics 
three "evolving issues" for eilvironttlenlal policy: toxic polluta~its, dc~ttographic 
slrifts to the Soutlrwest causing greater dcriratrd for resources, itird long-tcr~ri, 
long-distitece effects (1). 9) .  'She CEQ lists sev~rit l  Sitetors wit11 wl t ic l~ c t~v i ro~ l -  
~ircntal policy in  the 1980s sltould be concerned. 'l'ltcse factors (licxibility, ~ c g -  
uiation o f  carcinoget~s, and risk itssessiiictlt and ~~tanag&~ttcnt) j~ i . t i \ i t~  to tllc lu l l  
spctrurn o f  errvimnt~~ental regulation. 

Flexibility o f  cttviro~t~trerttal regttii~tion slrould be increitsed I)y relyir~g Itlorcs 
on econo~itic-ince~ttivt-bascd regulation. 'l'ltis likely cltangc in ertvirort~ncrititi 
policy during the next decade focuses on thc design o f  regulatory schc~~tcs 
eiilployed to achieve publicly dcsiri~blc goals. During the piist two dccatles i t  

Iirrgc literature I t i ~ s  irccur~rulatcd des ig~t i~~g i t~td ~) ro~ws i~rg  tile ~ ISC o f  eco~ lo~t~ ic  
incentives to encourage envirot~~tientally sound behavior (see Anderson ct al.. 
1977; Baunlol and Oatcs, 1979; Crandall, 1983 and 'Sictenberg, 1985). 'The logic 
underlying economic-based policy tools is si~t~plc: since prices allocatc scarce 
privately owned resources, they cart iilso be used to allocate scarce publicly 
owned resources. After ownership riglits llavc been cstablishccl. producers o f  
externalities sl~ould be charged the valtte o f  iiny tlrird party effccls gettcritteil. 
'i'lteoretically, a fir111 generating envirot~tr~crititi daniage shotrltl he hilled tlic tot;tl 
social costs o f  titat da~nage sucl~ tlrat tire social resources itffected itre paid for 
by tlre user. The tax, fee, charge, or levy, tlareforc, Torces the producers of 
externalities to consider social costs in  making production decisions. 

Although the calculation of tlte value o f  social resources affected by a producer 
is very difficult in practice, the logic is clear: the price cllarged sltould cover tlic 

*social cost o f  damage to the publicly owned resources. I n  simplc cases of air 
and water pollution it is relatively easy to estimate the appropriate price, but in 
laost realistic enviroirrrterrtdl prol~icitt situations sucli calculatiorts itre very coitl- 
piex. For exa~nplc, plant einissions into air and wi~~crslreds can be ~noititorctl 
and t~tcasured a c ~ ~ ~ r i t i ~ l y ,  and i r  per unit crrrissiott cltargc ci111 be levied on tile 
producer. 'i'lrc sociitl costs of tlic cliscl~itige front tlre Ifeserve Min i~ tg  Co1~1)01itti01t 
in  Minnesota into L,itkc Superior were cstiniatcd its ste~tt~rting rnitinly fro~tt litkc 
eutrophication. tftc incrcitscd rrccti for wittcr li ltrittit)~~, and tltc crcittion o f  i t  licitltlr 
Irazard. Such sociitl cost cstiir~alcs, wlticlt ci111 serve as the l)i~sis /i~r an ellluc~rt 
clrarge-based regitlittio~t scltctnc ate rclittivcly eitsy to ci~lculatc bccituse tltcy 
fucus on dainages to a seali-closed systc~n-lake Superior. On tire other l~itttd. 
the appropriate fee to be charged a producer o f  Iii~zitrdous witstc is diflicttlt to 
conceptualize and even niore diflicult 11) citlculate (Webber, 1985). 'I'ltcsc ~ttarkct- 

based iticetrtivcs un pro~t~oted as art alternative to direct gover~tntental regulation 
111tt1 Itre tlcsignctl to he illore ef l ic ie~~t anti ndnlinistrritively e~tsicr to inlpletr~ent 
tltiut tltc tl.ndiliotlir1 ()roarulgittio~~ rt~td i~upcclioti t y p  o f  regul~riion. Kcccnlly, 
illere nppciircil to be rr rejuvc~ratioa of interest i i t  i~lnrkct-brtscd incentivcr 11s 
ir~dicitted hy tire Brvironr~~e~rtal Prolcctiort Agency's initialioi~ o f  e~ilission offset 
i ) r ~ g r i t n ~ ~ ~ r ( f  the cotisideration o f  the bubble concept for regulating air en~issions 
in a g~og r i~p l~ i c  region (Crandall, 1983; Tietenberg, 1985). 

Aaotltcr ~)otentiitl cltitt~ge in  e~rvironi~iental regulation is the control o f  cross- 
ir~edia pollutil~its in a coordinated fashion instead o f  lllc present single nrediu~rl 
(air, wittcr, itsd soil) itppioa~lt. 111 tlre regulation o f  agricultural chemicals, for 
cxitttrl)le, it11 it~tcgratcd i~pprctaclr woulcl focus on tile tr~trtsfor~r~ittion of pesticides 
or fc~tilizers fro111 soil to water (via runoff) irnd to air (via wind erosion and 
cvaix)ratioe) itncl seek to prevent ertvirontrie~ttal datiiage by exiitniniitg all stages 
of cross-~trcdiit tritirsfcr. Envirot~nrental regulatio~r, therefore, would have to 
c~)t)sitlcr: ( I )  tlrc initiirl production a~td  sources o f  pollution; (2 )  the effect o f  
i~ol lut io~t  cot~trols; (3) the pollutit~~t's pl~ysical, clre~ttical, and biological traas- 
fortnations; arid (4) tlre various ways human and environnlerttal damage can 
occur (Conservation Foui~diltio~l, 1984:321). 

l:it~itlly, c t~v i~ -o~ i~ t i c~~ t t t I  ~egulittioir ill tire ftiture must deid Briore effectively wit11 
loeg-tcrilr arid less localized enviroir~ilental probletns. Acid rain and tile rising 
citt.bon dioxidc level in tlic ittnlospiicre (the "greenhouse effect") are two good 
exii~~ll)les. Severirl proposals are currently being considered in Congress as it 
prcpiires to extend tlie Clean Air Act. These bills have a wide variety o f  ap- 
proaches to achieve sulfur dioxidc reduction and differ in the amount o f  sulfur 
dioxidc e~r~issio~ts reduction prescribed, tlre way such rollbacks would be 
itclticved, tlic way costs would be distributed, arid the geographic areas included 
ill i t  sulfur dioxidc reduction plan (see Webber, 1985). 

Si~nilarly, the long-ternr consequences o f  an increase in  carbon dioxide on the 
e~tviron~rrent are not adequately addressed i n  present regulations. Both the EPA 
(1983) and the CEQ (1983) have addressed this issue and identified the extent 
o f  potential danlage as well as alten~ative corrective proposals. The American 
political systetn, however, is better suited to considering immediate policy prob- 
i e ~ ~ r s  than to incorporating long-term considerations into public policy. 

AC~CIIII~III, Ilruce. A., i i ~ ~ d  Williittr~ lli~sslcr. 1981. Clrlirr Ct~(rNl)irty Air. New Ilrtvat: 
Yi~lc University I'rcss. 

Advisory Co~~in~ission on i~iicrgovcninicntsl Kclittions. IYH I . IJrorec~ririg riic 1ir1vir011- 
ati,rrr: lJc~liric:s, iJolktfbti, itrid I;e(Iifriii i'i)lic.y. Wusltittgton. I lC:  U.S. Govcrti- 
irtcnt f~ri~ttitig Ullicc. 
1984. Re~it/ufory !+c~tprctlisrn: I'oficy, Process, itit[~crct, ctnd~i!!)rn~. Washington, 
1j.C: U.S. Ciovcrnt~icnt Printing Oflice. 

Attdcrson. ficdriek H. Allen V. Knccsc, Pltiliip U. Kccd. Russell D. Stevenson, and 



- - 
- 

-
-
 

- 
--

 
d;T 

C
 

=
-

 
g! 

2 
5 

- - 2 
2.

 
a
 
2
 

=. 
2 

5
 

- 
- 

-
-

 
'I
 

s
 

= 
= 

g
;~

g
g

-Z
 2

 ~
r

-
7

 
g

-
k

~
 

>
>

$
?

 
,
 =

n
 

2 
a 

s,:
 

?
 

g
p

p
,$

x
 ~

~
~

g
L

z
-

 
2

-
=

=
'$

2
"

 
'
I
w

 

2
-

 z
sr

r:
 +

sa
.g

l'
"

$
 

4
2

.
 

y
 

:
X

~
.

~
c

~
~

 
m

z
=

 B
Y

 z
5 

>
.
:
G
 

g
z

c
 =

 
Y

3
C

 
Z

C
.

 -
k

.C
:
c

?
g

i
_

C
,!

,.
 

N
 

7
?

 m
?

 
3 

=,
-, 

- 
c

s
u

l
 

= 
-

1
 
T

g
z 

2
 

"2
 

$
 

= 
ff

i 
2 

F
g

g
?

-%
 

2
C

q
.g

. 
=

.y
 

-
4

 ?
'?

%
 

3
 

s - 
3

3
 

p
-

 
2
 

= 
=

tE
 

g
e

 
0

3
 

<s
 

C
3h

 
-. 

E
=

 
2
3
 

$ 
!2 

=:
P q. 
- 

7
;

 
'
F

 
:
 

C
Y
:
 

Y
f

Z
 

x
s

 
g

: 
2
%
 

"
g

 
g

z
g

.
 
- 

* 

- -
 

* 
=
C
:
 

z 
-

.
 

-.
 

3
5

 
zg

g
 

C
.E

 
F

g
 

m
ij

 
- 

- 
- 

3
g

 
g

2
;E

 
2 

-=
 

c:
 

s 
2 

-
=

 
?

$
 

e 
2.

 =
. 

<%
 

I 
-
:
 

- 
a
&
 

>
a
 

5
2

 
2 - 

;=
 

$$
; 

a
t.

 
B

f
 

-- 
t
i;
 

2
s
-
 
- 

t
 

L
 

g
t
 
3
2
 

s
o
 

?
s

g
 -

 * 
5

%
 2
 

x
5

 
E

.-
 

- 
5

3
 

3
$

 
g

=
 
- -. =a

y
!
 

= 
h
 

=<
 

' 

2.
5 

c
z
 
r
-
 

2
 

-
-

 i
j9

- 
2:

 
9
%
 

2
 

7 
-.

 
x
 

.-
 

-
2
 

g 
g

a
g

 
a
 - -
 

ru 
-
_

 
- - 

=
g

 =,
 

s
 

x
 

+s
. 3 

2 & 
-.
 
. 

g
i 

;
s

g
 

2 
2

7
 

T
 

Z
o

 
g

2
z

 
2 

:z
 

5
 





~nvironmental Laws & Regulations 101 

1. Which of the following activities might be subject to a 
federal or state environmental law or regulation if 
conducted at home? If conducted as a business pracrice or 
at the work place? Place an "X" in the appropriate column. 

Eome Work 

Throwing away a light bulb 

Changing car oil 

Cleaning a bicycle chain 

Purchasing real estate 

Filling up a car's gas tank 

Servicizg an air conditioner 

DisczrCi--s old electrical equipment 

Buildins a pier or dock 

Burning leaves or trash 

Removia~ a flag pole 

Many common business situations can be subject to the 
jurisdiction of oze or more federal environmental laws. ? r a n  tke 
following list of laws, place the letter ( s )  of laws the: nay be 
applicable to the following business situations. 

The Clean Air Act 
The Clean Water Act 
The Safe Drinking Water Act 
The Toxic Substances Control Act 
The Resource Conservation =d Recovery Act 
The Comprehensive Environmental Response, Com~ensation, 
and Liability Act 
The Atomic Znergy Act 

2. A dentist establishes a new practice. 

3 .  A landscape firm is asked to plant grass in a 
swampy area. Some fill material may be applied - 
to the area. 

4.  An electronics store wishes to add a customer 
service shop thac will repair and clean electrical 
equipment . 



A trucking company that handles only freight . .  
expands into waste hauling. 

A firm acquires a chain of gas stations. 

Several investors buy an import/export firm. 

A local utility firm decides to expand by adding 
four new coal-fired boiler units. 

An asphalt firm gets a contract to pave a new 
parking lot for a large industrial firm. 

A thrift store receives a shipment of "slightly 
damaged" coleman lanterns which had been fully 
assembled (including fuel) for a special christmas 
promotion. The store can sell about half of the 
lanterns, but must dispose of the rest. 



\ 

ENVIRONMENTALISM BEGAN IN T ~ I E  1970'5 
4 

r I970 - CUEAN AIR ACT (CAA) 

1972 - C ~ E A N  WATER ACT (CWA) 

1974 - SAFE DRINKING WATER ACT (SPWA) 

* 1976 - RCSO~RCE CONSERV~TION t RECOVERY ACT 
(R'CRA) 

r 1976 - T O ~ I C  SUBSTANCES CONTROL ACT (TSCA)  

* 1980 - COMPREHEN~~VE ENVIRONMENTAL RESPONSE, 
COMPENSATION LllrBlLltY ACT (CERCLA) 

r 1984 - HAZARDOUS 6 SOLID WASTE AMENDMENTS (HSWA) 
\ 

x 1986 - SUPERFUND AMENDMENTS t RE~~UTHORIZATION ACT 
(SARA) 

I m 









THE :CLEAN AIR ACT 
* ESTABLIGHED NATIONAL AMBIENT A I R  QUALITY STANDARDS (NAAQS) 

* OZONE, SO,, PARTICLILATE5, ETC. 

x  AREA^ IN N O N - A T ~ ~ I N M E N T  OF NAAQS HEAVILY REGULATED 

* ESTABLISHE~ HAZARDOUS AIR POLLUTANTS (HAPS) 
* ORIGINALLY EIGH+ HAPS 

~k 1990 CAA AMENDMENTS GREATLY CHANGED LAW 

n NOW 189 HAPS . 

* ACID RAIN 

s ~ ,  OZONE-DEPLETING ,SUBSTANCES 
I 

~t PERMITS 

. . . . . . . . .  
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THE SAFE DRINKING WATER ACT 
t i 

a SETS DRINKING WATER STANDARD5 

J( USED BY OTHER LAWS FOR LEVELS THAT A R E  
PROTECTIVE OF HUMAN HEALTH 

x UNDERGROUND I N ~ E C T I O N  CONTROL (UIC) PROGRAM 
REGULATES INJECTION WELLS 

x "WELL" MEANS HOLE WHOSE DEPTH GREATER 
THAN LARGEST SURFACE DIMENSION 

a SDWA PHlLO5OPHY I5 BASIS FOR ETA'S GROUND 
WATER PROTECTION STRATEGY 

I i 





THE:TOXIC SUBSTANCES 
6 CONTROL ACT 

, , 
4 

REGULATES CHEMICALS IN COMMERCE 

~c  REQUIRE^ ' ?RE-MANLIFACTURE 
NOT~CE/INFORMATION I' GATHERING 

u CURRENTLY REGULATES ASBESTOS 
PCBs AMtONG OTHERS 

l 





National Environmental Policy Act 

I Established in 19'70 to: 

I Declare a national policy which encourages productive and 

I 
enjoyable harmony between man and environment 

Promote efforts which prevent or eliminate damage to the 

I environment 
* . . 

I Enrich the understanding of ecological systems 

I * Established . t h e  - -  Council on Environmental Quality (CEQ) - 
within -the Office of the ~resident  

I. 
CEQ oversees individual agencies' NEPA compliance. 

I Mandates environmental impact statements for all major 

I federal projects 



Other Important Federal Legislation 

Federal Insecticide, Fungicide, and Rodenticide Act 

Ocean Dumping Act 
,,,.I 

Endangered Species Act 
. . 

Nuclear Waste Policy Act of 1982 

- rn Surface Mining-Control - - and -Reclamation-Act of  2977 - -  -- - - 
- 

Oil PoIlution Act off 1990 ,,,,,,, 
,,,m. 

YUU 

,,,m,n Low-level Radioactive Waste Policy Act 



Power Planvlt Eraerw and Envko ~n ta l  Issues 



Power Plant Energy and Environmental Issues 

1. Generating Capacity 

Demand Growth in Developed and Developing Economies 

Selection of New Plant Energy Source(s); interplay of availability, cost and 
environmental impacts 

Siting of Plants (principally a nuclear plant concern) 

2. Generating Plant Conversion Efficiency 

User Demand-Side Management Programs 

3. Power Plant Environmental Issues 

Fossil Fuel Plants 

Concerns: 
- Global warming (C02 emissions) 
- Acid rain 

Recent Regulatory Action: 
- EPA Clean Air Power Initiative to control: 

SO2 N4( and mercury (July 1996) 

New Processes for Efficiencv Improvement and Reduced 
Emissions: (Coal plants) 

- Co-burning of waste tires (Ohio Edison, OH) 
- Atmospheric fluidized bed combustion 
- Pressurized fluidized bed combustion 
- Slagging Combustors 
- Combustion modifications (air/fuel ratio spacial 

variations) 
- Hue gas desulfurization 
- Regenerable flue gas desulfurization 
- Selective catalytic reduction 
- Selective noncatalytic reduction 
- Combined NOx/ SO2 reduction 

Nuclear Plants 

Concerns 
- High cost of plant construction and operation 
- Criticality control 
- Radiation safety 
- Disposal of nuclear waste 

Photovoltaic Systems 

New Development: 
- Use of low cost copper indium diselenide cells (Tucson 

Electric Power, AZ); plan to manufacture 1.5 h4W. 





Examples of Energy Conservation and 
Waste Minimization Interactions 

Measure 

Utilize waste wood in 
boiler 
Utilize synthetic 
lubricants 
Improve lighting 
efficiency and delamp 
Tune-up boiler and 
maintain efficiency of 
steam distribution 
system 
Recover solvent from 
paint drying oven 
stacks 

Cover heated solvent 
tanks 
Minimize produce 
rejects 

Primary Measure of 
Saving 

Displace purchased 
fossil fuel 
Increase mechanical 
efficiency 
Reduce electricity use 

Reduce fuel use rate 

Reduce solvent 
purchases 

Reduce heating energy 
consumption 
Minimize product 
waste 

Secondary Effect 

Minimize wood waste 

Reduce quantity of 
discarded oil 
Reduce number of 
failed tubes discarded 
Reduce unburned 
hydrocarbons in stack 

gas 

Reduce consumption of 
hydrocarbon fuels used 
to incinerate solvent 
vapors 
Reduce solvent 
evaporative loss 
Reduce manufacturing 
energy 





Impact of Environmental Laws on Industry 

I. Actions Industry Must Take 

Identify waste streams which are subject to regulation 

Maintain records of regulated substances: 
Stored on-site 
Shipped off-site 
Releases to the environment 

Handle on-site waste as specified by law: 
Allowable mixing 
Labeling 
Storage time limits 
Use of approved shippers 

Periodically report: 
Off-site shipments of wastes 
Other intended releases to the environment 
Accidental releases 

Establish programs for source waste reduction (pollution 
prevention) 

2. Penalties for Violations 

Fines 

Plant shutdown 

Criminal prosecution of responsible individuals (possible 
imprisonment if convicted) 



Historical Evolution of U.S. Energy Legislation 

1873 Cod Lands Act 
This act outlines the terms by which the government will 
buy lands containing coal Prom private owners. 

1910 The Bureau of Mines Act 
This act establishes within the Department of Interior a 
bureau of mining! metallurgy and mineral technology. The 
bureau is responsible for investigating the preparation, 
treatment and utilization of mining materials and increasing 
the safely, efficiency and economic impacts of this industry. 

1920 Federal Water Power Act (Federal Power Act) 
This a d  created the Federal Power Commission and g m t s  it 
the authority to investigate the utilization of water resources 
and issue licenses for thg: construction of dams, conduits and 
reservoirs. 

1935 Federal Power Commission 
This act imposes regulations on utility companies to improve 
their management structure and to monitor their economic 
situation. 

1938 Natt.mil Gas Act 
This act allows the government to set pricing rates for the 
natural gas industry and to review the natural gas companies 
to improve their business operations. 

1946 Atomic Hnergv Act 
This act provides for the use of atomic energy for peaceful 
and military purposes and to oversee the facilities involved 
in the processing antd utilization of atomic energy. 

1975 Policv and Conservation Act 
This act creates a Strategic Pelt~oleurn Reserve that reduces 
the effect of severe energy supply interruptions. It promotes 
increasing the energy efficiency CPI motor vehicles and major 
appliances and conserving water through improving 
plumbing products and appliances. The measure also 
outlines the need to conserve natural gas supply by 
depending more heavily on coal resources. 



1976 Enerm Conservation Standards for New Buildings Act 
This act identifies the wasteful consumption of energy used 
for heating, cooling, ventilation and providing hot domestic 
water in newly constructed buildings that lack adequate 
energy conservation features. The measure explains federal 
standards that can reduce unnecessary energy consumption 
and holds residential and commercial buildings responsible 
for implementing these recommendations. 

1987 National Appliance Enerm Conservation Act 
This act applies the policies and standards of the Energy and 
Conservation Act to residential appliances. 

1988 Federal Enerm -- Mana~ement Improvement - Act 
This act initiates a survey of government buildings and 
provides for the improved maintenance and operation of 
these facilities to reduce associated energy consumption. 

1989 National Enerm Policv Act (National Enerev Conservation 
Policy Act) 
This act implements a program that includes site visits and 
technical briefings to inform the government about the 
implementation of conservation measures. 

1989 Renewable Energv and Enerav Efficiencv and Technology 
Competitiveness Act 
This act introduces a national program to ensure the stability 
of a future energy supply. The program includes making 
technology cost competitive, allowing for long-term federal 
research programs, motivating private sectors to use new 
technology and beginning research and development 
programs in the private sector. 

1991 National Enerav Policv Act (National Enerrrv Conservation 
Policy Act) 
This act promotes the use of energy efficient lighting and 
more efficient means of heating, cooling and solar space 
conditioning. This measure also provides for the use of 
demonstrations, new employees and managers to 
successfully implement these requirements. 

1992 National Energy -- Conservation Policv Act 
This act expands upon the National Energy Conservation 
Policy Act of 1991 by offering detailed suggestions and policies 
for certain facilities and industries. 



Provisions of the Energy Policy Act (1992) 

0 Building Energy Efficiency Standards (new federal, commercial and 
residentid buildings) 

- Building shell insulation requirements 
- Heating and cooling system operating efficiencies 
- High R-factor windows 
- Wgh-eff idmcy appliances 

Lighting 
- Raises the minimum allowable efficiency (particular sources) 
- Fosters training, education and research (Energy Efficient 

Lighting and Building Centers) 
- Reduces the taxability of utility rebates 
- Labeling (%amp 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, 
windows md doors, heating and cooling systems) 

0 Appliances and Motors (Efficiency standards and labeling rules) 
- Electric mtors 
- Electric water heaters 
- Electric air conditioners and heat pumps 
- ]Furnaces and boilers 

@ State Programs 
- Energy conservation program 

0 Federal Energy Management Program 

0 General Services Administration 
- Energy management in leased space 

0 Performance Contracting for Energy Efficiency Improvements 
- Pr~vides the legal framework to facilitate federal agencies in 

the securing of private sector financing via "energy savings 
performance contracts"; costs for improvements obtained 
from energy savings. 

0 Alternate Fuels 
- Natural gas-powered vehicles 
- Electricity-powered vehicles 



Electricity Policy (Utilities) 
- Promotion of energy efficiency 
- Integrated resource planning 

- new generating capacity 
- power purchases 
- energy conservation and efficiency 
- cogeneration and district heating and cooling applications 
- renewable energy resources 

- Life cycle costing 
- Demand side management 

International Issues 
- Markets 
- Renewable energy 
- Global warming 

Taxes and Revenue Provisions 
- Energy conservation and production incentives 
- Utility subsidies - 
- Clean fuel vehicle deduction 
- Solar and geothermal property investment credit 
- Local furnishing of electric energy or gas 
- Electricity produced from wind and closed-loop Biomass 
- Alcohol fuels 
- Employer-provided transportation benefits 
- Depletion /intangible drilling costs 
- Other incentives 

Industry and Economic Growtb 
- Promotion and commercialization of attractive new emerging 

energy technologies via 
- Research and development 
- Application and demonstration programs 



Green Lights' Econaomics 

Puposes of Cases as Pedagog 

Clnoreogaphing a Case Class 



Pollution Prevention 
&h and Finance 
NATIONAL POLLUTION PREVENTION CENTER FOR HIGHER EDUCATION 
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Green Lights' Economics: 
Graphic Design Considers 
a Lighting Upgrade 

I By Michael TudrPr, Associafe Professor of Finance, FnifFehi Unhusity 

I A Phone Call Gets the Ball Rolling Norwalk Power and Lighting (SNP&L) would pick up 
half the cost of any installation as part of its program 

Sam Taylor, owner of Graphic Design, had just re- to reduce electricity usage. Taylor sensed a bargain 

I ceived a call from Bob Jackson of Energy Solutions and his interest went up a notch. He invited Jackson 
offering a free, no-obligation lighting audit. Using the to his building the following day. 
audit, Jackson would determine how much electricity 

I Graphic Design's lights used and an alterna- 
tive system. 

Reducing Greenhouse Gases With 
"Green" Lights 

A lighting audit wasn't exactly at the top of Sam's "do- When Jackon arrived, he described the United States 
it-now" list- he the h ~ o ~ a n c e  EMOnmental Protedon Agency N.5. EPA) program 
of good lighting, it was something that he thought he from had received his training in the energy- 
had taken care of five years earlier when he redesigned efficient lighkg buJinesJ. Green Ligho, ~e 
the building's interior and had the current fixtures and reduces power plant emisions of carbon 
bulbs installed. It had cost plenty at the time and dioxide (the biggest contributor to global warming) . 
seemed to be working f inewhy  should he replace and other gases by enmuraging partid- 
anything now? Jackson responded that Graphic Design's pants to energy-efficient 
lighting system was probably using considerably more 
electricity than necessary. Greenhouse gases prevent or inhibit heat generated . 

At nine cents per kilowatt hour (kwh)', electricity was 
not cheap. Then again, thought Taylor, the expense 
wasn't hurting his bottom line. He was also concerned 
that the cheaper lighting might be of lower quality. 
Jackson assured him that this was not the case. Finally, 
there were rumors, not scientifically substantiated, that 
radioactive material in the ballasts could be harmful. 

Because Taylor owned the building, a lighting upgrade 
sounded more palatable than if his company had been 
a tenant. Still, it was likely to cost more than Taylor 
wanted to spend on something that didn't seem to 
need fixing. He wondered if that money might be 
better spent on new equipment or software &stead of 
high-tech lighting Then Jackson mentioned that South 

 or example, an appliance that draws 1,000 watts 
for one hour has consumed 1 kwh. 

at the surface of the earth from escaping. Venus is an 
example of an extreme greenhouse effect the predom- 
inantly carbon dioxide atmosphere traps the planet's 
heat, keeping surface temperatures around 800' F. 
While Earth is not about to become like Venus, explained 
Jackson, scientists have concluded that human-induced 
changes in atmospheric composition (i-e., increasing 
emissions and the accumulation of greenhouse gasses) 
are creating greenhouse conditions, and globil warming 
appears inevitable. The degree to which it will occur 
depends on what actions humanity takes in the near- 
term to reduce emissions. At the 1992 United Nations 
Convention on Environment and ~evelopktent, global 
warming concerns prompted major industrial nations 
to agree in principle to roll back carbon dioxide ernis- 
sions to 1990 levels. Changing to enetgy-efficient 
lighting is a small step toward accomplishing this goal. 

-- - 

I 
National Pollution Prevention Center for ~ i ~ h e ~ ~ d u c a t i o n  University of Michigan T May be reproduced 
Dam Building, 430 East University. Ann Arbor MI 48109-1 115 freely for nokcommercial 
Phone: 313.764.1412 Fax: 313.936.2195 E-mail: nppcOumich.edu educational purposes. 
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Green Lights participants typically reduce the lighting 
portion of their electricity bill by more than half and 
often improve lighting quality. Although rebates from 
eiecliric utilities have Been a big motivator in some areas 
of the country, intern1 rates of return O[RRs) average 
47% - this benefit, along with the environmentally posi- 
tive nature of the progr&m, is often a sufficient motiva- 
tor for another company to participate in Gr&n Lights. 

Environrnen,tal stewardship w& a major focus of inter- 
est at the local high school. Lately, Sam Taylor had 
Been heaving about it from his teenage son. If he 
bought into this Green Lights program, he could show 
his son that he was doing more than just taking about 
making a difference. Of course, if he could "db well 

' 

[fiinanciallyl by doing good; all the better. 

Caw Greew Lights Save Money Too? 

Jackson explained that utilities, for their part, were not 
handing out rebates purely out of generosity. Reduc- 
tions in peak power usage meant lower construction 
budgets for new power plants. A one-kWh reduction 
in electricity demand translated into $1,500 of future 
construction costs deferred or possibly avoided. 

To Taylor, Green Lights sounded l i e  just the type of 
program the country needed to get away from govern- 
ment bureaucracy and still make progress on taking 
care of the environment. Without being subjected to 
any new regulations, laws, or threats of fines, compa- 
nies participating in Green Lights, by cutting their 
demand for electric power, are reducing future carbon 
dioxide emissions from power plants by 1,750 million 
metric pounds per year? This is the equivalent of taking 
165,000 cars off the road annually. Major reductions in 
sulfur dioxide and nitrogen oxides are also being accom- 
~iished. In addition to cleaning up the air and cutting 
back on greenhouse gases, the 1,753 participating com- 
panies are going to save at least $98.1 milliori per year 
on their future electric bills. This is only the beginning 
of what is possible: if all eligible companies invested 
in lighting upgrades, potential energy savings could be 
as high as $16 billion per year; resulting reductions in 
carbon dioxide emissions would equate taking a (hird of 
all cars in the U.S. (44 million) off the road. 

Although the big pi- sounded great, Taylor needed 
to get a handle on what could be done at Graphic De- 
sign and what it was going to cost him. The future 

savings Jackson talked about would have to be large 
enough to overcome any up-front expenditures. There 
was also phe possibility of selling the old lighting sys- 
tem. Jackson Paad intended to b u l  it off to the damp 
but said it could fetch a few hundred dollars. 

One -area of savings would be reducing the fixed cost 
component of Graphic Design's electric bill. Jackson 
expkhed that once a year SW&L measured electricity 
demand. Based on what a h was using at that time, 
the utility estimated the company's peak kilowatt de- 
mand. It was the utility's obligation Po have adequate 
capacity to meet the highest likely (peak) demand of 
Graphic Design and all the other companies and 
homes on iti power grid. For x+tahhg ibis capacity, 
SNP&L charged each company a "peak demand charge": 
$5.00 per month for every kilowatt measured during 
Uhe annual visit. If Graphic Design reduced its peak 
demand, its monthly peak demand charge would.also 
go down. Currently, Graphic Design's annual peak 
demand charges alone totaled $271.94 (including 6% 
sales Pa). 

The Proposal and the Decisioln 

After surveying all the fixtures and querying Taylor on 
how many hours each light was in use, Jackson briefly 
described his proposaL First, he would estimate cur- 
rent annual kMTh used per fixture and calculate annual 
elechical costs based on the nine-cent-per-kWh rate 
charged by5NP&L. Next, he would estimate the re- 
duction in m u d  kWh comumption that could be 
accompKished through three methods. (1) installing 
motion sensor devices that would automatically turn 
lights off when no one was in a room, (2) replacing the 
ballasts in the fluorescent fixtures with more effiaent 
ballasts, and (3) replacing the existing fluorescent tubes 
with tubes requiring less/lower wattage. 

Two days later, Jackson faxed Taylor a proposal out- 
lining m a t  usage ipnd potential savings (Table I), a 
guarantee that the reductions would actually Be real- 
ized (khi'bit I), and a memo detailing the impact of 
those! reductions (Exhibit 2). Energy Solutions' total 
h g e  for Lhe installation would Be $230. 

Eva  though ~ a ~ l o r  was impressed by the savings and . 
was looking forward to showing the memo to his son, 
he still had a few h d a l  questions. 

'As of March 31,1995; EPA estimate. 
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TABLE 1: LIGHTING ENERGY ANALYSIS 

Current Lighting System 

Number of Lamps Wattage k W Annual hours Annual kwh  
fixtures per fixture of use usage 

President's Office 2 4 168 0.336 2250 756.0 

Signs 6 2 30 0.180 8,760 1.576.8 
- - 

Loading 2 4 168 0.336 2,250 756.0 

Kitchen 1 4 168 0.168 2250 378.0 

Bathroom 1 2 84 0.084 1,000 84.0 

Workspace 1 2 4 168 0.336 2,250 756.0 

Bathroom 2 1 1 60 0.060 500 30.0 

Entrance 1 4 168 0.168 2.250 378.0 

Workspace 2 4 4 168 0.672 2,250 1.512.0 

Other 13 4 168 2.1 84 2.250 4,914.0 

total kW demand: 4.524 total kwh  consumed: 11,140.8 

Proposed Lighting System 

Number of Lamps Wattage k W Annual hours Annual kwh 
fixtures per fixture of use consumption 

President's Office 2 4 106 0.212 1,125 238.5 

Signs 6 2 11 0.066 8,760 578.2 

Loading 2 4 60 0.120 - 750 90.0 

Kitchen 1 4 60 0.060 1.125 67.5 

Bathroom 1 2 .  60 0.060 500 30.0 

Workspace 1 2 4 106 0.212 1,800 381.6 

Bathroom 2 1 1 15 0.015 500 7.5 

Entrance 1 4 60 0.060 2.250 135.0 
-- 

Workspace 2 4 4 106 0.424 1.500 636.0 

Other 13 4 106 1.378 2,250 3,100.5 

total kW demand: 2.607 total kwh consumed: 5,264.8 

utility charge tax savings 

Peak Demand Reduction: 1.917 kW $5.00 12 months 0.06 $1 21.92 

Annual Use Reduction: 5,876 kwh $O.OSIkW h 0.06 56'0.57 

Total annual savings $682.50 
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, Cuast war:  Graphic Dmnaim 
330 Nora Avaaonuc~a 
Norwalk, Coanrcticut 

' ]enreray Solutions hareby mearaasltees a rrlBuction i n  Bkjlcmatt urmagr, 
as outlined i n  tam Lighting Proposal, whichr ia turn, oball yield ' 

specific financial savings; 

Graphic Dmsign is  -rantee& that  upon corngleeion of tho retxofi t  
+la&@ maball br a raa&uction in lighting a m r a y -  BL of 1-93 B E m r  

plus or minua 10%. 

Graphic Dansigm aagrees that  kha Curraaont l&ightlng Sy~tmn an described 
in  kighting mcsrgy menlysis is a correct r@prr~mntaeion of than 
buildiagn rm 1g;rzmPsexlL Bystmi. 

.my Bispaatzes aaas t o  the ePf ectivmanears of +ha 'a- raerofi t  oystaut~~s 
ab i l i ty  to r@duco Graphic Doei$,msnr kW load oball Be naetelrd By 
t&ng mttange readings Pram a sressonenbl~a number of fia&:aues to 

ne th8 amw MY load. The nurnbrr ahall Be e-area against 
pranomnt lighiting esy~tcm~m kW load, In +ha9 mvat t h e  maaarings 
f a i l  t o  meet +Bosao p r d s e d  (adBwo), ma3rrgy SoPutions w i l l  pay 
e%le dPliffanrenca, Betwern savings promined (8pinurm 10%) savinps 
attained that  woula have accruerlP for  the suBas@g[uent two yrie~cs. 

Eamrgy Solutions i s  not responsible Por ehanugg@as i n  tho f i n a c i a l  
mmaly~lilsl due t o  increasas (decrsanre8) i o  utill i ty rates or a n t  
operational b o ~ r s .  

Robrcl: Jackson 
mergy Solutions 
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EXHIBIT 2 

Epviroamental Memo 

To: Sam Taylor, Graphic Design 

From: Bob Jackson, Energy Solutions 

The EPA estimates that, on average, installing the proposed lighting 
system will accomplish the following snvirorrmental goals every year: 

Energy Consumption Reduction: 
* .  

Reduction of Coal Consumption 

5,876 kwh 

4,701 lbs. 

Reduction of Carbon Dioxide Emissions 3,056 lbs. 

Reduction of Sulfur Dioxide Emissions 53 lbs. 

Reduction of Nitrogen Oxide Emissions 29 lbs. 

This installation is the equivalent of removing 0.28 autamobiles from 
the road every year savings are achieved. 
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Questions 

1. Taylor wanted to know how much his savings 3. Taylor knew that SNPBrL would not be keeping rates 
would be if he only installed the motion sensors at 9elkWh forever. Assuming future infiation to be 
(thereby reducing the hours of light usage) corn- 3.5% per year, he wondered what the installation's 
pared to the savings he would accomplish by only PIJPV would be, beginning with the following year, 
installing new ballasts and lamps (thereby reduci-ng when he would begin realidng savings from the 
energy consumed per hour of usage). installation. Concomitant with rate hikes was the 

assumption that the local economy would be im- 

2. Having been a business major in college, Taylor was 
familiar with net present value (NPV) analysis. He 
wanted to know the NPV of the installation's cash 
flows, taking into consideration that any of his sav- 
ings would be taxed 31% by the federal government 
and 4.5% by the state. The 50% rebate offered by 
NP&E would save him $1,250, but the 6% state sales 
tax would apply to the entire $2,500 cost. For tax 
purposes, Taylor intended to expense the entire cost 
of the installation. Looking at 10 years worth of cash 

proving and Graphic Design would be getting more 
work. ahis would lead to expanded hours of opera- 
tion, with both workpaces being used up to 5% 
more each year for the next seven years, by which 
time their use would be maximized. What would 
the incremental W V  of Taylor's savings be under 
this scenario? It would be useful to take a look at 
NPV under a range of possible rate hikes from 0% 
to 7% to get a better idea of just how good deal this 
might be. 

flows would be sufficient for the gnalysis. When 
Taylor first prepared a business plan for his company, 4. What are the financial and environmental implica- 
he applied a 20% discount rate to projected cash tions of selling the old lighting system? By selling it, 
flows. He recalled from a college finance course does Graphic Design perpetuate the use of inefficient 
that, in some cases, it was appropriate to apply a equipment? 
risk-free discount rate to cash flows if there was no 
uncertainty attached to their occurrence. Currently 
the Treasury Bill rate was 6%. Of course, calculating 
the IRR would also be useful, particularly given his 
uncertainty about which rate to use; it was also a 
calculation that the EPA required of its Green Lights 
participants. 
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The National Pollution Prevention Center 
for Higher Education 
University of Michigan, Dana Building 
430 East University Ave. 
Ann Arbor. MI 48109-1 11 5 
Q Phone: 313-764-1412 
0 Fax: 31 3-936-21 95 

E-mail: nppc9umich.edu 

The mission of the NPPC is to promote sustziinable development 
by educating students, faculty, and professionals about pollution 
prevention; create educational materials; provide tools and 
strategies for addressing relevant environmental problems; and 
establish a national network of pollution prevention educators. 
In addition to developing educational materialsand conducting 
research, the NPPC also offers an internship program, profes- 
sional education and training, and conferences. 

Your h p w t  is WeI~ome! 
We are very interested in your feedback on these materials. 
Please take a moment to offer your comments and communicate 
them to us. AIso contact us if you wish to receive a documents 
list, order any of our materials, collaborate on or review NPPC 
resources, or be listed in our Directory of Pollution Prevention 
in Higher Education. 

We're Going Online! 
Ths NPPC provides intomtion on its programs and educational 
materials through the Internet's Worldwide Web; our URL is: 
h~p~~.rsnre.umfch.lpduInppcl 
Please contact us if you have comments about our online 
resources or suggestions for publicizing our educational 
materials through the Internet. Thank you! 
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PURPOSES OF CASES AS PEDAGOGY 

PROBLEMS ENCOUNTERED REJUI REMENTS FOR SUCCESS EVALUATION 

Student irnpationce or boredom Student i s  concerned, feels Student interest, know ledge 
problem exists and desires retention and abi l i ty  to 
know ledge playback 

Student awareness, unconcern w i thStudne t desire for concept Grasp of abi l i ty to  playback 
problem to which problem addressecafter wrestling w i t h  problem in 

absenceof conceptual scheme 

Student fai lure to see usefulness, Student comprehends need for Abi l i ty  to work problems 
practicality, or relevance of technique before; abi l i ty  to see correctly 
technique. derivation 

" I t  seem s too easy/hardd Real istically_demOnding case. Practical i ty of student 
" I t  seems too universal/limited" Teacher restraint recommendations 

Teacher domination, tell ing Student w i l l i n  to work, 
or solving. desires to analyze problem and 

feels competent 

Teacher tempation to sett le Student be1 i eves has necessary 
w i th  own "ingenious' analysis. facts and i s  challenge to  

develop solution which he/she 
believes exists 

Teach imposit ion of own attitudes Teacher trusts that 
and values attitudes emerge as a long- term 

by product of vicarious expeirence 

Throughness, variety, 
completeness of analysis; 
breadth and depth of analysis 
C 

CreatiUity and realism of 
action plans. 

C hanges i n  attitudes, 
increased confidence, 
responsibility, and humil i ty 

Teacher impatience; inability to Teach can tolerate student frustrations Waiting and trusting. 
tolerate student frustration 



PURPOSES 0-F CASES AS PEDAGOGY 

EDUCATIONAL OBJECT I VE APPLICATION TEACHER'S ROLE 

Memorize Facts Very Poor Narrate, Expose, 
Enlighten w i th  
Expertise 

STUDENT'S ROLE 

Listen 

Develop Concepts Poor Explain taxonomies Listen and quest ion 
and interrelationships 

Understand Techniques Poor Explain technique, i t s  Work ~roblern, 
derivation and application examples; Derive technique 

Acqui.-e Skil ls in Us3 of 
Tech dque 

Acquire Skill in Ana;ysis 
cf Problems 

Acquire Skill in Synthesis of 
Action Plans 

Develop Useful Attitudes 

Gevelop "Wisdom" 

Good Question and probe t o  Work out eff ectiveuse of 
develop realism technique in busincss si.tua:tion 

Analyze; Determine 
Excelt:;l; Probe, Clarify, Interrelate cuase/ef fect relationships; 

Establish priorities; plan o,f 
Excel'lent Challenge, Question, act ion; Develop posc ib?e 

Extrapolate, and Role-play outcomes and implications 
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Choreographing a Case Class 

Broadly classified, case class teachers use one of four approaches: 

1) Lecturing a case; 

2) Theorizing a case; 

3) Illustrating a case; and 

4) Choreographing a case. 

While each of them may be just as impressive in the classroom, from an instructional 
viewpoint, this note contends that the last method (i.e., choreographing a case class) is probably 
most effective from a learning point of view. Each of the other methods, however, have a role to 
play over the length of a case course. By using the appropriate approach, judiciously instructors 
will be able to improve their teaching impact. 

Lecturing a Case 

Here the instructor literally leads the class through a case analysis, pretty much following 
the sequence that he/she feels is most appropriate, and emphasizing those parts of the analysis 
that the instructor feels are most useful. By the end of class, students receive a superlative analysis 
of the case from one instructor's point of view. Clearly the student enthusiasm for the knowledge 
gained will depend on the power of the instructor. Some instructors who have the class presence 
and an appealing lecture style (this could vary from humor to intense argumentation) usually end up 
doing quite well. Students of such instructors will usually write an evaluation at the end of the 
semester documenting what a great lecturer they had. But the real question is: how much did the 
students learn? 

Theorizing a Case 

Here is a style where the instructor essentially uses the case as a vehicle to convey 
conceptual or theoretical knowledge. Of course the success of such a class may rise or fall depending 

-- - 

Professor V. Kasturi Rangan prepared this note as an aid to case method instructors. 

Copyright Q 1995 by the President and Fellows of Harvard College. To order copies or request ermission to 
reproduce materials. call 1-800-545-7685 or write Harvard Business School Publishing. Boston. hi%. 02163. No 
part of this publication may be reproduced, stored in a retrieval system, used in a spreadsheet, or transmitted in 
any form or b any means-electronic, mechanical, photocopying, recording, or otherwise-without the 
permission of d r v a r d  Business School. 
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on the contents of the theoretical lecture itself. If the instructor has been able to take a holistic 
view of the case (including several angles to the analysis) in presenting the theory, then the lecture 
is more credible than using only selected parts of the case to illustrate the theory. Very often the 
same case might lend support to the theory when viewed from one point of view, but also falsify 
the theory when viewed from a different perspective. A good instructor will usually reconcile 
these disparate views. When students write their course evaluations at the end of the semester, 
they are very impressed with how brilliant and intellectual their teacher was. But the real 
question is: how much have the students learned? 

Illustrating a Case 

This is a technique that is often used by management consultants and speakers doing the 
popular business circuit. Here the aim is to use the case as a war story to illustrate certain 
important management ideas. The success or failure of the class will rest on how relevant the war 
story itself was in illustrating the management issue, and on how widely assorted are the other war 
stories that supplement the case story. Of course, when done poorly, this approach only ends up 
trivializing the case. When done well, this could be quite entertaining. At the end of the talk 
when the audience members write their evaluation they will say how worldly-wise, experienced 
and impressive the speaker was. But the real question is: how much have the students leaned? 

The Learning Process 

While each of the above methods of leading a case discussion could be effective if done 
well, I must submit that none of them really address the learning philosophy of case,teaching. I 
submit that case teaching is not a tactical pedagogical tool, but rather the very heart of a teaching 
strategy. A truly effective case instructor relies on hidher students to learn inductively from the 
case data. In comparing a series of cases and contrasting them with each other, students should 
learn to slowly construct a framework built out of relevant information, consolidate it and sharpen 
it as a robust way of understanding not only the case issues discussed, but also as a useful platform to 
support future thought on related issues. Management is a social science. Managers and consumers 
and competitors and distributors and regulators and advertisers have all gotten together to create 
the context within which our frameworks hold. Our frameworks are nothing but relative theories; 
they are relative to the context and to the time. That is why most Marketing concepts and 
frameworks are inductive, driven by real data and real actions of real players. Before we make a 
prediction on how the same set of relationships will play out in a different context, we must 
absolutely have a good understanding of the players involved and the context of the play. In short, 
our frameworks have to be creatively adapted. That is why I do not subscribe to any of the above 
case teaching methods. 

Choreographing a Case Class 

I believe in choreographing a case class. An instructor teaching by this method leads 
students through the key conceptual and decision issues in the case without necessarily pre-judging 
the correctness of their students' contributions. After all, if the case is an instrument to stimulate 
inductive frameworking, then a healthy vigorous debate on the merits of an argument are an 
absolute cornerstone of a good case discussion. I am not suggesting that the instructor should not 
have a point of view; all I am saying is that the instructor should not pre-suppose that his or her 
point of view is the most accurate. Neither do I suggest that "wrong" analyses should be pardoned, 
but that patient discussion, rather than instructor, first should expose the faulty premise. It 
behooves a good case instructor to lead the class through the critical issues, insuring that different 
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but relevant points of view are aired out and that faulty ones are identified and understood for 
their weaknesses and flaws. A good case instructor does not intellectually dominate the case 
discussion. If students have to learn how to build frameworks inductively, they should also be 
responsible for taking a stab at putting the building blocks together. A good case instructor gently 
nudges them through the important topics. Ultimately it is the instructor's responsibility to lead 
the class to a conclusion. That conclusion should be a broad, thoughtful characterization of the 
various relevant viewpoints and how they provide the building blocks for understanding the topic 
under consideration. Choreographing a class discussion is risky business. A poorly choreographed 
class could be a disaster, with the case leader playing a no more important role than a lousy traffic 
cop, who essentially just decides who the next speaker should be and faithfully uses the board or 
the flip chart to record the arguments. Such a class ends in total cacophony and results in no 
leaning, no entertainment, and no transfer of knowledge. That is why many instructors prefer to use 
one of the other three methods (lecturing, theorizing or illustrating a case). These methods are 
somewhat more under the control of the teacher. At worst one can pull off an average class, and at 
best pull off quite an impressive class. But the real question is, do any of these methods truly allow 
students of management to inductively build their thinking capability and learn how to build 
frameworks and adapt them to a different context? My answer is a guarded "NO." The only reason 
I am not more emphatic is because each of the other case teaching methods has a lot to contribute, if 
used sparingly at appropriate points in the course. I believe, however, that the choreographing 
method should be the "staple" style. But when bringing a module of cases together, a theorizing 
style might be helpful, because in the previous classes students would have already generated 
their frameworks and may be eager to get convergence. The lecturing method is often useful when 
exploring a new phenomenon, and the illustrating method when discussing implementation issues. 
But in any case, they should all supplement each other with the choreography method providing 
the central anchoring role. There are many articles and books written on the topic,' and I do not 
intend to bore the reader with minute details, but in this article I would simply like to summarize 
some of the key points of an effective case class. 

There are four sections to a good case class. 

I. Decision Orientation 

Regardless of whether the action planning is the opening or final question, or buried 
someplace in the middle, a good case class should always ask the question: what would you do if 
you if you were the case protagonist? The reason for being action oriented is very simple. 
Ultimately it is this question that forces the analysis and the reconciliation of disparate evidence 
and mobilizes them all into one over-arching direction-- the Action Plan! There is always a 
tendency, especially in an MBA class, to procrastinate and seek armchair refinement. While it 
may be possible to do so in some cases, the decision maker has neither the time nor data to resolve 
all puzzles in most others. Judgment despite uncertainty is essentially the art of management. And 
so, forcing the student to reconcile these pieces of evidence results in a stronger analysis because 
students then learn to make the tradeoffs, they learn to prioritize, and they learn to make judgment 
calls on which piece of analysis they attach a greater value to. Moreover, the advantage of asking 
an action planning question is that it brings the different perspectives to the foreground. In a sense 
it sharply contrasts the different ways of looking at the evidence, and this lets the instructor get 
into the details of the framework and debate the various contingencies that drive the framework. 

!See for example, Teaching and The Case Method, by C. Roland Christensen and Abby J. Hansen. HBS Press, 1987; 
and Education to Judgment, edited by C. Roland Christensen, David A. Garvin, and Ann Sweet. HBS Press, 1991. 
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While any good case has a dozen interesting bits of analysis that could be driven by a dozen 
or more good questions, one should remember that in a one-and-a-half-hour or even a two-hour class 
there are bounds on rationality, and students can comprehend only so many themes. I have found 
that going into class with four or five thematic areas is more than sufficient. Any more than five 
themes is really too many. The instructor's role then is to prepare the three to five themes, and to 
know why these are the most important for the case context on hand. It should also be the 
instructor's role to show how these thematic areas link to each other. Be it teaching notes, 3x5 
cards, or whatever, I like to walk into class with those themes and also a sense of how the various 
themes hang together, and the knowledge of the range of arguments that one might expect within 
each theme from the class. But within each theme, the debate that drives one point of view versus 
the other is at a level of detail that is best covered by the class rather than the instructor, whose 
role is only to provide the opportunity for the debate to be aired out. Sometimes it may be 
important to drive the themes sequentially, in which case the instructor should take the 
leadership role in doing so. At other times, the ordering of the themes may be less important than 
the debate within the themes themselves. In any case, when making the transition from one theme 
to the other, it is the responsibility of the instructor to clarify and summarize the outcome of that 
discussion. Many times there will not be a clear consensus as one moves from one theme to the next. 
There is nothing wrong with that; it is only the instructor's role to highlight the range of the 
arguments before moving on to the next topic. It should also be the instructor's role to clearly point 
the way to the next theme, and this is best achieved by building on the class's momentum. Many 
times this can be done in a very subtle fashion, using the students themselves as the right leverage 
for transition, but at other times the instructor, in the interest of managing the class time, may want 
to effect the transition move. 

Ill. Structure 

Structure is a very important part of any case discussion. There are two components to it. 
The first component is the amount of time that should be allocated to each of the major themes, and 
when the transitions should occur, but the other aspect of structure is using both verbal and visual 
cues for the class to constantly see how the themes build and how they link to each other. Some of 
it is done through the transition device between themes already discussed in the previous section, 
but one should use visual cues to direct the structure as well. Some instructors are very good at 
capturing the class comments and writing them neatly and legibly on the boards, but many of us fall 
prey to writing illegibly and in a manner which only we can decipher. The poor student is left to 
make sense of this visual mess. By capturing some of the thematic arguments and the end points of 
the debate on the boards and flip charts, one can run a very effective class structure. This is one of 
the biggest weaknesses of case teachers; many of them do not view what and how they write as 
being important contributors to the overall learning. One has to keep in mind that it is less 
important to know exactly what you will write, but rather more important to know what the 
headings of the various titles that go up on the boards will be, and even their spatial position. At 
the other extreme, capturing every student comment neatly and legibly on the board is a big waste 
of time. The primary job of a case teacher is to LISTEN. Only the thematic headings and 
substantive guide posts that enable the class to build consensus or argue its merits needs to be 
written. The board is not a word-processor to capture everyone's arguments in detail. 

IIV. Closing 

It is useful to remember that in an inductive learning effort one hardly teaches a case; what 
one is trying to do is teach a bunch of cases which all act as stimuli to create an understanding of an 
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the underlying framework. It is very useful to allocate some time to compare and contrast the cases 
preceding the immediate case discussion. Sometimes it might mean surfacing relevant examples to 
illustrate the concept, or it might even involve tracking ideas from an article and relating it to the 
case. At other times this segment could be used to go out of the case itself. One can change the 
parameters of the case creatively, or pose new situations and contexts, and do a "what if?" 
analysis. Such an exercise subjects the framework that students have been actively developing to a 
test of its validity and credibility. It's really a check for its robustness. 

And, finally, every case class concludes with a summary. The summary should not be 
merely the instructor's analysis of the case. It should be a reflection of the themes that were 
developed in class. It should show the linkages between themes, it should underscore the 
arguments within these themes, it should show how these arguments finally hang together, and it 
should show what kind of action planning judgments can be made from a reasonable analysis of the 
data. While de-briefing students on what the case protagonists did, one should always be careful 
to point out other good alternatives existed, if they existed. It is not always the case that the 
actions taken by the company were ihe best under the circumstances, and it is useful to underscore 
that right at the outset of a case course. 

Conclusion 

Having highlighted the composition of a good case class, let me address a few process 
issues. First of all, it is important to legitimize a piece of analysis or an action plan that later on 
turns out not to be a mainstream point. It is important for the instructor right from the beginning to 
support and acknowledge those points of view, because without such a contrast it is highly unlikely 
that the mainstream point of view could emerge so solidly. Instructors who in their anxiety to 
reach the final picture beat down on these diverse points are likely to find themselves with a 
somewhat uncreative consensus style as the term progresses. The class will attempt to appease the 
instructor's biases, rather than address the merits of the business situation. The only bad comment 
in a case class is one that is based on sloppy preparation, or a comment that has not been fully 
thought out. All other comments which are based on a reasonable inference of the data are all good 
analysis, regardless of the final outcome. It is also important in a good case discussion to involve a 
broad cross-section of the class. People who articulate a particular point of view get committed to 
it and process subsequent information much more actively than passive participators in class. So it 
is the responsibility of the discussion leader to draw broad participation; even a quick one-minute 
comment can energize a person's learning in the class discussion. It is also a good tactic to raise 
questions of clarification, doubts and disagreements in class by asking other students to comment on 
their fellow student's point of view. This way the class takes the responsibility for reconciling the 
different points of view, or if they are irreconcilable, to understand why they are so different. The 
instructor should jump into the debate only when there is no other avenue, or to bolster a minority 
argument, or to provoke deeper thinking. 

On the question of how much analyses and how much action planning and in which 
sequence, my answer is: it depends. First, one has to be sensitive to the nature of the case material. 
Often it will be impossible to discuss action plans without a deep understanding of some core 
analytic issues. At other times, even if it is possible to get to the analyses via the action plan, 
instructors may want to set a reflective tone in class by seeking the analyses first. But many times, a 
decision-oriented start will enable an instructor to achieve hidher  teaching goals and get a 
spirited action debate going simultaneously. There is no one way to effectively sequence a case 
class. 
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All in all, teaching by the case method requires two sets of preparations: the first one is the 
case analysis to understand the arguments and issues of the case, and this is the easy part of the 
preparation. The more difficult part is the one that maps out the themes, the flows, the sequence, 
and the structure. It is difficult to put a time estimate on how much it takes for a good case 
preparation, but a rough rule of thumb would indicate that it requires about three to four hours of 
case preparation, and one to two hours of process preparation. When done well, a case class is a 
tremendously rewarding experience for the instructor. It is not as physically tiring as the other case 
teaching methods, but it certainly is more mentally tiring, as a case leader has to be constantly on 
top of every comment that is made. Good listening is half the challenge. These comments have 
then got to be woven into themes and concepts that the instructor would like to underscore and build. 
A good case class is one where, with the instructor's help, students learn and build, and learn how to 
learn. 





PowerHouse 
Quick Start Tutorial 

Before k-ou Begin 
First, make sure that your game is properly installed and running. If you have 

problems. refer to the Technical Tips section of this booklet. If y u  can't find 

the answers there, contact the Impressions Technical Support Line for assis- 
tance. Information on where to get help is listed in the Technical Support sec- 

tion of this booklet. 

This game requires a mouse. When you are told to click on something. move 

the mouse pointer to the indicated position and click the Iefi mouse button 

unless the instructions tell you to use the right one instead. In general. when 

playing PowerHouse. the left mouse button takes an action, while the right 
mouse button provides *fortnation. Some commands can be activated through 

the keyboard by pressing the key corresponding to the underlined letter in the 

command. if you find that easier. 

Before starting the tutorial below. you should get out the Quick Reference Card 

included with the game and keep it nearby as you play. Other useful diagrams 

can be found in the PowerHouse Game Manual. particularly the klain Game 
Screen display and key on pages 17-18. and the diagram of the Sun-ey Results 
Screen on page 23. 

Anything printed in bold type. like this. is something printed on the actual 
game screen that you should look for. .4nything printed in bold italics. like this. 
is an especially important game play note. 

Once you'i-e begun the tutorial. you can exit it at an>- time by clicking-on the 

File menu on the Menu Bar. and selecting Exit from the list that drops down. 
You can also Restart your tutorial game fr-om this menu, as well as Save it and 

return to it at a later point. if you wish. 

Note that the strategies given in this manual are not necessarily the best suate- 

gies to use in the actual game. They've been chosen to give you the clearest 

introduction to the major aspects of the game, not to make sure you win from 
the start. 

Double-click on the PowerHouse icon to start the game. The  PowerHouse 
Startup Box will appear. Choose Quick Start New Game. You will be play- 

ing as the Blue corporation in this tutorial, and starting with M$2,000 ($2,000 

million) in capital funds - an average amount. 
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like this. 

In PowerHouse, you play the CEO of an energy development corporation. try- 
ing to survive and grow in an energy-poor world. The  world is divided up  into 
roughly sixty large territories, each with its own energy resources and needs. 
The  United Nations has taken charge of "openingn these territories to the 
four energy corporations who would like to operate there. At the start of the 
game, only one territory is open lf you and your rival companies are success- 
ful in meeting the energy needs of the first territory, the UK will slowly open 
more territories for you to develop. 

T o  develop the world's energy resources, you first stdrvey the land to deter- 
mine what locations have what kind of resources, then you build sites of vari- 
ous types to extract the energy from those resources. You also invest in 
research and development to try to increase the level of technology available 
to you for these tasks. You are always competing with the other three corpora- 
tions, all of whom are also looking for rich energy sources to exploit and trying 
to develop new technologies to take advantage of those resources more effi- 
ciently. Each energy unit produced by your corporation earns your corporation 
one million dollars in income. less any royalties and fees vou may have to pay. 

%he Main $creen 
Below is a diagram of the layout of the PowerHouse main screen. The  left pan 
of the screen holds the :Main Map K-indouv. while the right one-third holds the 
Control Panel. Only those areas which you need to be familiar with for this 
tutorial are marked. For a more complete diagram of the main screen. take a 
look at pages 17-18 in the main Game Manual. 
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Look in the main may window. You'll see part of a territory showing the general 

terrain. Dashed lines on the map show the borders of the different territories. 

Open territories are bordered in red, while closed territories are bordered in 

black Remember that opened territories are ones in which you can build and 

develop your sites. while closed territories are barred to you and your rival cor- 

porations. If you attempt to survey or build in a closed territory, the UN will not 

allow it. 

You should be looking at some pan of this first open territory. Somewhere 

inside the border of this t e r r i t o ~  you should be able to find vour mar-ker, a 

small square crosshair icon. The use of the marker will be described in a 

moment. 

You can scroll around the map either by moving the mouse pointer to the edge 

of the screen in the direction you want to scroll. or by pressing the arrow- keys 

on your keyboard. You can jump around the map quickly by using the soo~rr 

?nap. the small map of the ulorld in the upper right corner of the screen. T h e  

black box ourline on this map shows vou what part of rhe world is currentl>- visi- 
ble in the main map window. Click on some other part of the zoom map with 

the mouse pointer. and the I-ieu- in the main map \~indow will jump to that 
location. 

You can look all around the world map this way. but you can't do anything in 

most of the territories because they're still closed. To get back to the open terri- 

tory quickly and easily click on the marker hnon ,  the third box down in the col- 
umn offour small boxes just to the right of the zoom map. This nrill immediate- 
ly bring you to the marker location. 

Set UD Sunrevs 

Before you start building energ)--producing sites. it's a good idea to survey the 

land first. You don't hme to - vou can just start constructing sites blindly if you 

want - but you'll probably wind up with sites that don't produce enera-. 

You start off the game with one survey team already hired, but you will usually 

want more than one on staff, to increase the amount of territory you can survey 
at one time. From the Menu Bar. click on Departments. Select Personnel - 
Survey from the list. The  Survey Personnel panel will appear. In the center 

of the panel is a pair of up and down arrows, Click once on the up arrow to hire 

a second survey team, then click on OK to return to the main screen. 

Before you start placing your sun~ey teams on the map, you need to know the 

rules under which survey teams operate. Each survey team investigates the tile 

it's placed on, plus one tile on every side of its ourn tile, including diagonal tiles. 

Thus, a single survey team can check out a total of nine tiles at once. When 

placing survey teams. it's a good idea to place the teams far enough apart so that 
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their survey areas don't overlap, just to be efficient. The  rules for where you 
can and can't place a survey are as follows: 

a You can't place a survey team directly on  top of the survey team for 
another corporation, and you won't get survey results for a tile currently 
occupied by another corporation's survey team. 

You can't survey a location that's already been developed by another cor- 
poration at all. Not only can't you put a survey team on top of the site 
itself, but if you try to survey right next to a developed site. your team 
won't get any information from that tile. 

You can't survey "across the border" into unopened territories. so it's bet- 
ter to keep your survey teams at least one square away from the edge of 
the territory so they can investigate their full nine tiles. 

If you want. vou can just start setting down survey teams in an); location that 
looks interesting. But it's a better idea to get some more information first. to 
help guide you in deciding where to put your teams. Go to the menu bar and 
click on Overlays. From that menu. choose Deposits B Surveys. 

NOW look at the nine boxes near the middle of rhe control panel that show 
pictures representing each of the nine energy types. Click on each one ir. turn 
and watch the map. Any tile that is shown marked with a blue rectangle is a 

tile where you might reasonably expect to find some of that energy type. This 
publicly-available information is ce? general and often inaccurate (your own 
survev results are much more precise and useful). but it's better than nothing. 
Trt; to find an area where the deposits overlay indicates several different ener- 
gy sources might be found. Then go back up to the Overlays menu and click 

on Deposits 8 Surveys again. to turn the overlay off. 

Sow you're ready to send out your survey teams. Look at the currenr unir box. 
just underneath the zoom map. You want it to be showing a pair of binoculars. 
telling you that your survey units are ready to be deployed. T h e  inforrtmtion 
bar just below thzt should wy Survey. If some other picture appears in the 
current unit box. look for the large golden letter e at the bottom of the control 
panel. Just above it is a bos showing a pair of binoculars. Click on the binocu- 
lars. then check the current unit box again. The binoculars should now be 
showing in the current unit box. 

Left click on the map in the location where you want your first survey team to 
begin. A Site Pernit Box should appear. (If you click in a closed territory by 
mistake, you'll get a message from the UN instead.) This is a communication 

from the territory, asking you to pay a fee for a license to survey all the land in 
their territory, They will also tell you what the per-tile survey fee for each ter- 



/ ritory will be. Click on Yes. You'll see a square tile with a pair of binoculars 

appear on the spot where you clicked. In the upper right corner of the binocu- 

lars tile is a tiny blue box. showing that this survey team is run by your corpora- 

tion. The survey teams from the other companies will look exactly like yours, 

except for the color of the corporation box 

Click on a second location to place your second survey team. This time there 

won't be a panel, since you've already paid the fee. You can now survey as many 

tiles in that one territory as you like without paying a second license fee (though 

vou still have to pay a small per-tile amount and your survey teams' wages.) 

End Your First Turn 
Sunley results take three months to come in. and until they arrive there's not 

much else you can do (unless you want to start building blind, which isn't a 

grand idea.) Click on the button that says End Month. in the lower right corner 

of the screen. -4 Financial Statistics Report will appear. which shows you very 

little at this point; you'll see that your corporation lost a small amount of money 

in the last month due to licensing fees and sunre): team hiring costs. Since you 

haven't started producing energy. vou have no income yet. 

Click on OK Sext. a Corporation Comparison Report will appear. This 
shours you what types of energy each of the four companies are trying to devel- 

op. and what their current bank balances are. Since no one is developing any- 
thing yet. this report is also pretty boring right now. Click on OK 

ing on End Month and moving past the monthly reports mice. -4t the end of 
the third month, you should see two things happen: pour survey teams will dis- 

appear from the main map, and the golden letter e on the control panel will start 

rotate. This means that you have electronic mail (E-mail) waiting for you. Your 

survey team's results always arrive via electronic mail. Click on the e to bring up 

' T I  

oll the Message List Screen. 

-4t the end of your first turn, you'll notice that the other companies have started 
sending out survey teams, too. Get through two more months quickly by click- 

You should have two messages waiting. one from each of your survey teams. A 
small arrow next to message 001 indicates that it's the current message. Click on 

the button marked View to bring up the survey results. 

View the Survev Results 
The survey results are presented as a 3 x 3 grid of squares. Each square repre- 

sents one of the tiles surveyed by that team, and shows the four energy types 

which are in greatest abundance in that square. (The four energy types are not 

displayed in any relevant order.) The survey results are nor exact - they are 

approximations. A square may have less than four energy types, but no square 

has more than four. 
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For the three fossil fuels (oil, gas, coal), the number shown can be up to 
25,500 and represents the total available amount of that fuel that can be gotten 
from that site. Once the total fuel is extracted. the site will produce no more 
energy. For the non-fossil fuel sources, the number shown can be up to 85 
(except for Nuclear power, which is sometimes higher). and represents the 
maximum amount of energy that location can provide per month per opcational 
n'g at the site. Although the possible numbers for the non-fossil fuels are lower 
than for fossil fuels. the non-fossil energy sources never run out. 

T h e  bIue bar next to each e n e r g  source shows the Ease of extraction of that 
energy. T h e  more blue in the bar, the greater the difficuly of extracting the 
energy. A high level of difficulty may mean that no e n e r p  can be obtained 
from that energy resource at that site at all until the available technology 
improves. T h e  red bar indicates how much environmental damage  ill occur 
by developing that energy source. The  more red. the worse the damage. 

Examine the survey results and take note of high-level resource areas with low 
difficulty ratings. Click on Exit to return to the E-mail windom-. then use the 
down arrow on your keyboard to move to the next message and examine the 
second set of survey results. When finished. click Exit, and then click on Exit 
in the E-mail window to close it and return to the main screen. 

Once you've read all the current mail. the e will stop turning. Your E-mail will 
stay in your box until you delete it. Hang onto vour survey mail until you're 
sure you're done with it - although you can access the survey information in 
other ways (see the Game Manual). your survey results are a good ~ a y  to keep 
track of this information. 

Xow that you know where the energy is, you have to extract it. Turning 
resources into usable energy is simple for non-fossil fuel sources. and s little 
more complicated for fossil fuels. -411 Non-Fosd Fuels (nuclear, hvdroelectric, 
solar. wind. geothermal. and tidal) produce energy directly: only the main col- 
lecting unit: needs to be built in order for the energy (and the money) to start 
rolling in. 

Coal and Gas, however, need to be transported to a Geneator in order for the 
energy to be produced; after building either a coal mine or a natural g2s well, 
you also have to build a generator to burn the coal or gas and produce energy. 
Coal and Gas are automatically transported to vour generator. although you 
can arrange to transport Gas via pipeline if you wish. 

Deposits of Oil require an additional step. The petroleum from your wells 
needs to first go to a Refinery for cracking, and then to a Generator to be 
burned for energy. As wich Gas, Oil is automatically shipped to your generator. 



unless you build a pipeline for it (which may or may not be more cost-effective.) 

Refineries and Generators can service more than one energy-producing unit, 

although they do have limits which are determined by how advanced they are 

technologically. Generators and Refineries should be as close to as many energy 

producing sites as possible - shipping costs increase the farther the resource 

has to be moved. 

Based on the results of your surveys, you should decide on two types of energy 

production to specialize in. one non-fossil and one fossil fuel. This will allow 

you to concentrate your Technical Research on those types of energy produc- 

tion. (How to do Technical Research will be covered in a moment.) For this 
tutorial. you're going to specialize in Solar Energy and Coal Mining. 

Build a Solar Farm 
Click on the E-mail icon again. select one of your surveys, and bring up the sur- 

vey results. 

Find a square producing high levels of solar energy (greater than f i fq ,  if possi- 

ble.? Check to see that the square isn't more useful for some other type of ener- 

gy you might want to exploit later. as you can only have one type of energy- 

extracting unit on a tile at a time. -Move the mouse pointer to the small terrain 
grid at the lower right of the screen and click on the tile in the same position as 

that square. J'ou will jump to the main dispia>- screen. and you will see your 

marker on the location of the square you just selected. Your marker follows you 

around as you act. always moving to the lasr location you were working on or 
examining. 

In addition to bringing up each of your E-mail sunreys. there's another way to 

find a good place to set up a solar farm. Go to the Overlays menu and select 

Deposits and Surveys. You will see the same light blue bars you saw earlier. 

Select one of the nine energy unit building icons (just below the Current Unit 
Information Bar. .4ny light blue bars is areas you've surveyed (which are not 

occupied by units from other corporations) will display numbers indicating the 

yield of the energy type you've currently selected. Beneath the light blue bars 

will be small versions of the red environmental damage bars and the dark blue 
ease of access bars for that e n e r 3  type. Using this map, you can see which 

squares of the ones you have surveyed have the greatest potential for solar ener- 

m- 

Locate the picture of the sun on the control panel and click on it. The  current 

icon box will change to show the sun. and the information box will start cycling 

through information: first, the name of the unit (Solar), then the cost to build 

one solar farm, then the cost to maintain it (per month), and the cost to run it 

(per month.) 
I 
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Left click on the site where your marker is. An ]Extraction Pennit Box will 
appear, offering you a deal. T h e  territory will allow you to extract the natural 
resource you want from that tile for a certain set fee plus (usually) a royalty - 
a part of your profits to be paid directly to the territory itself. This information 
is displayed on the right half of the box. On the left half of the box is the sum- 
mary of the amount of energy, the ease rating. and the expected amount of 
environmental damage that will occur if that type of site is built at that loca- 
tion. Click on Yes to close the deal and your solar plant will appear, looking 
like a bank of glass mirrors. It will begin producing energy in the folIowing 
month. 

Right click on the picture of the solar farm to get a panel summary of informa- 
tion on this particular unit. On the left half of the panel is a display that 
should read 1 Parabolic Dish. This indicates that you have one rig at the 
site, and its Technological level is Parabolic Dish, the lowest possible. ..\it the 
right edge of this display is a small arrow; click on it to bring up the 
Technology Department panel. From this panel. you can increase the num- 
ber of rigs at the site (up to a maximum of ten), and upgrade older rigs once 
new techno102 becomes available. In the center of the panel is a pair of up 
and down arrows. Next to the arrows is the dollar amount it will cost you to 
add each new rig. Click on the up arrow until you have added the maximum 
number of rigs to the site. then click on OK to return to the main screen. 

Get a Bank Loan 
Improving your Solar Plant will probably drain vour available cash to almost 
nothing. To  get more working capital. you need to take out a Bank Loon. 

Go to the ][4epartments Menu and select Bank Liaison. The World Bank 
panel appears. Loans are handled in the lower left corner of the panel. Click 
on the white bos next to the words Loan Amount. -4 line cursor will appear 
in the box. Type in 500 (the amount of the loan you want). and press Enter. 

The  loan will be granted automatically, provided you don'i tr): to exceed your 
personal loan limit. T h e  money from the loan will be automatically sdded to 
your corporation's funds. Click OK to return to the main screen. 

Build a Coal Mine 
Now. vou need to locate a spot that's good for coal mining. You can do chis 
either by calling up vour E-mail surveys again or you can right click on an); tile 
that you have already surveyed to get a display of the survey results. 

Find a spot that has a good deposit of coal (15.000 or better. if possible). and 
that has a low difficulty factor. Select the picture of the lump of coal on the 
control panel so that it becomes the current unit. and left click on the tile 
where you want to build the mine. As with the solar plant. a panel will appear 
offering you the territory's terms under which they will let vou build. Click on 



Yes, and your coal plant will appear. Following the same procedure as you did 

with the Solar Plant, add rwo or three more Surface Cut rigs to your coal plant. 

Don't use up all your money improving your coal mine - you need to save 

enough to build a Generator. 

Next, find another site near to your coal plant which has little in the way of 

usable energy resources and which is not on a river. Find the Generator picture 

iit looks I i k  a factory with a lot of smoke stacks). and click on the Generator to 

make it the current unit. Left click on the site you've selected to build vour 

generator. TTTithout the generator. it wouldn't matter how much coal you had - 
you'd get no energy from it. The  coal from the mine will automatically be 

shipped to the Generator and burned to produce electricity. 

Do Research 

To be able to make more efficient use of renewable non-fossil resources, and to 
be able to get to deeply buried deposits of fossil fuels. you will need to do 

research into energy technology. 
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On the menu bar, click on Departments, then on R 8 D. T h e  Research and 
Development Department panel appears. -4t the top right of the panel are the 

m-ords Hire/Fire Scientists and a pair of up and down arrows. Click on the up 

arrom- four times to hire four teams of scientists for your labs. 

Nex~. click on the picture of ihe lump of coal. T h e  Research Assignment 

panel appears. It shours vou what vour current level of technology for coal min- 
ing is. what the next level you can achieve is. and what benefits you'll get from 

thar advancement. Nest to the word Assigned is another pair of up and down 

arrows. Click on the up arrow twice to assign two teams of scientists to doing 
research on coal mining technology, then click on OK. Back at the main R&D 
panel. click on the picture of the sun and assign the other two scientific teams 

you hired to do research into solar energy technology. When you finish. click on 

OK to return to the main screen. 

Click on End Month. Nou- that you have two sites built. an additional report 

will be added to the month's end display - the M a p  of Developed 

Ex-traction Sites. A black square wiIl appear everywhere you have built a site. 

-4t the end of the first month after you build your first two sites, you'll notice 

that they both flash yellow. This indicates that they produced no energy last 

month. This is normal - all sites take at least one month, often longer, to start 
producing energy. A site that suddenly stops producing energy, however, is a 

site that's in trouble and needs attention. 

Continue Your Game 
From this point, you need to continue doing what you have been: surveying 

new territory and building new energy-producing sites. You will see your com- 
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petition doing the same thing, taking up sites and preventing you from devel- 
oping them. Eventually, your scientists will come up with some new technolo- 
gy and inform you by E-mail; at that point, if you can afford it. you'll xant to 
start upgrading your machineq. 

Before coo long. the energy needs of the first territory should be at least 75% 
satisfied. at which time the UN will authorize the opening of a second territo- 

ry adjoining the first. When that happens. you'll want to move into the new 
territov and start developing it as well. As more time progresses, you'll have 
to start paying attention to such issues as the safety of your sites, and the long- 

term environmental damage they are causing. For details on how to deaf with 
these and other aspects of the game. please read the PowerHouse Game 
Manual. 

Remember - the power is in your hands! 

start 
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Industrid Assessment Center 



Industrial Assessment Center 
(formerly the Energy Analysis and Diagnostic Center) Program 

Concept: 

The federal government supports universities to provide consulting services 
to regional industry in the areas of energy efficiency, waste minimization and 
productivity enhancement. 

Program Structure: 

- The U.S. DOE provides program funding (=$a million/yr). There is no 
direct cost to participating industrial plants. 

- 30 participating U.S. universities are overseen by two field 
management agencies. 

- Each University Center serves 30 small-to-medium-sized clients within 
a 150 mile radius of campus per year. 

- Project activities include a one-day in-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 technical assistants. 

Program Benefits: 

- Industrial 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 training in industrial 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 industrial 
work settings which: 

- Improves the industrial relevance of classroom instruction. 



- Serves to aid in the identification of relevant industrial 
research needs. 

- The sponsoring governsnent agency achieves conser$ation of national 
resources m d  ianprovement of industrial productivity. 

- Program. has operated coneinuously since 1976. 

- Over 5,000 industrid assessments have been performed by all centers 
since program inception. 

- Over 1,000 students have been emplisyed in the program over a twenty- 
yea  period. 

0 Project Staffing: 

- Engineering fiamlty members or professional staff engineers participate 
as assessment tern leaders. 

- Several students work in team h m a t  during in-plant data gathering 
m d  in the drafting of technical reports. 

Program Activities: 

- Student Staffing: 

- Exceptional students are invited to accept a project position. 

- Notices of position openings ape posted and interested students 
we interviewed before radcing and hiring. 

- The University of Tennessee IAC employees from 3 to 8 
students at any the .  

- Student Training for Project Work: 

- -- Completion of specific engineering coursework is not required 
but students must be enrolled in an engineering program of 
academic study. 

- Students learn project procedures by working in terns during 
assessments as apprentices to more experienced students. 



- Facilities for Project Work: 

- A university office equipped with desks, desktop computers 
and hardcopy files, telephones. 

- Overall Procedure for Completion of Assessments: 

- Prospective industrial clients are identified from published 
listings of regional manufacturers. 

- Plants are contacted by telephone by student assistants to solicit 
program participation. 

- Qualifying plants accepting the offer of an assessment are 
scheduled for a plant visit. 

- The team drives in an automobile to the plant to be assessed 
(up to 4 hour drive 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-using systems: 

- Boiler stack gas analysis. 

- Process equipment surface and air temperatures. 

- Lighting levels. 

- Electrical equipment power use (in cases where plant 
electrician can access cabling). 

- Air flowrates. 

- Return to university. 

- Student teams prepare a draft report for iterative internal review and 
finalization before mailing to client (within two months of the plant 
visit date). 



- Post-Assessment Evaluation: 

- Within one year after submission of the assessment report the 
client is contacted by telephone to collect data on the 
implementation of recommendations made in the client's 
report. Typical measure implementation rate is 50%. 

@ Maintenance of Program Quality: 

- Pield manager must approve individuals serving as professional team 
leaders. 

- Copies of all assessment reports are provided to the program field 
managers. Selected reports are critiqued. 

- Requirement to collect and report recommendation implementation 
data to field manager. 

- Pield management organization staff periodically accompany 
assessment teams in the field. 

- DOE and field managers join 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 Its DOE. 



Identification and Prioritization of 
Energy Efficiency Improvements 

I. Types of Measures 

Procedural changes (e.g., shut down idling equipment) 

Retrofit with high efficiency components (e.g., drive motors) 

New high efficiency systems (e.g., chilled water system) 

Improved controls (e.g., building energy management 
systems) 

2. Sources for identifying measures 

Government-sponsored resource databases 

Technical and professional literature (e.g., Energy Users News) 

Vendor literature 

General checklists 

Outreach service organizations (e.g ., The University of Tennessee 
Center for Industrial Services) 

3. Bases for Selecting Measures 

High level of projected energy and cost savings 

Capital is available 

Rapid recovery (payback) of investment 

Simple procedures for implementation 



Energy Conservation Measure Checklist 

1. Shut off equipment during periods of non-production 

2. Inzgrove operating efficiency of combustion equipment 
a) Purchase and utilize new energy-efficient equipment 
031) Replace bumer(s) with high combustion efficiency burners 
C) Adjust gas/oil bmers  for efficient combustion 
d) Adjust air/Puel ratio 
e) Repair fuel. leaks 
f) Add insulation to heated surfaces 
qy) Recover heat from stack gases 
h) Lower control temperature for heated medium 

3. hprove transfer efficiency of mechanical drives 
a) Luubricate/irnprove maintenance to reduce frictional losses 
b) Replace standard V-belts with cogged V-belts 

4. Reduce heat losses from system components kg., fluid-holding 
tanks, heated extruder barrels) 
a) Add insulation to hot/cold surfaces 

5. hprove efficiency of electric motor drives 
a) Replace standard motors with high efficiency units 
b Replace oversized motors with downsized units 
C) Install variable s p e d  drive controls 

Plant Utilities 

1. Electricity 
a) Instdl cogeneration system 
b) Install demand control computer 
C) Install a demand peak-shaving generator 
d) Correct power factor 
e) Increase distribution system supply voltage 

2. Steam systems 
a) Boilers 

i) Shut down boiler(s) during periods of non-use of steam 
or hot water 

ii) Valve off unused boilers. 
iii) Reduce steam pressure set point 
iv) Replace inefficient burner 



v) Adjust burner for efficient combustion 
vi) Adjust air/fuel ratio 
vii) Clean boiler tubes 
viii) Install stack gas heat recovery (economizer) unit 
ix) Install blowdown heat recovery system 
x) Install turbulators in boiler fire-tubes 
xi) Install combustion air preheater 
xii) Install make-up water preheater 

b) Steam and condensate distribution systems 
i) Insulate steam lines and valve bodies 
ii) Repair steam leaks 
iii) Return condensate to boiler 
iv) Repair leaking steam traps 

3. Compressed air system 
a) Compressors 

i) Install high energy efficiency unit(s) 
ii) Clean intake air filter($ 
iii) Duct cool outside air to compressor(s) intakes 
iv) Reduce output pressure set point 
V) Stage loading of multiple compressors 
vi) Replace hydrocarbon with synthetic lubricant 
vii) Duct compressor waste heat to building interior to 

supplement space heating 

b) Compressed air distribution and use 
i) Increase distribution pipe diameter or add parallel lines 

and reduce line pressure 
ii) Repair leaks 
iii) Install solenoid valve shut off of air supply to equipment 

when unneeded 
iv) Replace air blow off with fan air or mechanical action 

4. Chiller systems 
a) Shut down idling units 
b) Stage operation of multiple units 
c) Insulate chilled water lines 
d) Increase circulating chilled water temperature 
e) Clean cooling tower water and heat transfer surfaces 
f) Install chiller variable speed control 
g) Turn off cooling tower fans during light load conditions 
h) Duty cycle chilled water pumps 



Ill 
Ill 

Ill 

I. Delarnp or turn off lights in mused areas 
2. Install more energy efficient lighting fixtures or sources kg., high- 

efficiency fluorescent tubes, high intensity discharge lighting 
systems) 

3. Install mirror reflectors and delmp fluorescent fixtures 
4. Lower fixtures and delamp 
5. Clean fixtures and d e l q  
6. Install in-roof skylights and delamp 

Space Heating and Cooling 

1. Heating and cooling systems 
a) Discontinue space conditioning of unused plant areas 
b) Setback thermostats during unoccupied periods 
C) Instdl more efficient central heating and cooling systems 
) Reduce makeup air flow rates 
e) Utilize outside air (economizer cycle) for interior conditioning 
0 Install destratification fans 

2. Building envelope 
3 Add insulation roof and/or w d s  
b) Wealherstrip 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 cm1ing system 
I) Install a vestibule at building entranceway 

Miscellaneous Systems 

1. Timer off vending machines during building unoccupied periods 
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Bank of America and the Carlsbad Hiqhlands Foreclosure (A) -- 

Jim Jackson opened the file lying on his desk marked 

~'darlsbad Highlands." Recently appointed to the position of 

Vice President, Corporate Real Estate, in Bank of America's Costa 

Mesa office in Orange County, California, Jackson had the job--as 

he somewhat delicately put it--of converting bad loans into 

assets. Bank-of America (B of A) was in the business of loaning 

money, not in the business of marketing real estate. But, when a 

developer was unable, for whatever reason, to meet payments on a 

loan, the bank often acquired the property in foreclosure.. It 

was Jackson's job to find the best price he could for these 

properties, if possible preventing the bank from taking a loss on 

the loan. His job was to sell real estate--much of it unimproved 

or partially improved land where a developerDs project had 

somehow gone bad. 

The Carlsbad Highlands property did not look promising. The 

upper left-hand corner was stamped "IN FORECLOSURE.rv He quickly 

skimmed the case file and appraiser's report forwarded to him by 

the bank's loan department. The story was plain enough, if 

By Anne T. Lawrence, College of Business, San Jose State 
University, San Jose, CA 95192-0070. Originally presented at the 
annual meeting of the Western Casewriters Association, March 
1996, Research was supported in part by the San Jose State 
University College of Business. This case was written with the 
cooperation of the Bank of America and its officers and of 
federal, state, and regulatory agencies, solely for the purpose 
of stimulating student discussion. All persons and events are 
real. Copyright by the author, 1996. 



painful in its details. The 263-acre property in the foothills 

north of San Diego had been acquired by a developer in the mid- 

1980s with a five percent downpayment and a $6.8 million loan 

from B of A. At the time of acquisition, the property had been 

approved for 740 single-family homes. The developer had been 

preparing to begin construction when, in 1989, the bubble burst 

in the Southern California housing market, lowering the probable 

market value of the homes. 

Compounding the developer's problems, the City of Carlsbad, 

where the parcel was located, had imposed a requirement that the 

developer construct a two-mile extension to an existing road, 

Cannon Road. The developer had planned to share the construction 

costs with neighboring developments, but these had not proceeded 

as anticipated, leaving the entire roadbuilding cost on his 

shoulders. 

But the final blow to the project had been not the market 

downturn or infrastructure requirements, but an environmental 

problem. In March, 1993, the U.S. Fish and Wildlife Service 

(USFWS) listed the California gnatcatcher--a small, grayish bird 

with a call like a kitten's meow--as a "threatened" species under 

the Endangered Species Act of 1973. The gnatcatcher lived 

exclusively in the coastal sage scrub ecosystem--a mixture of 

sagebrush, cactus, and buckwheat that used to dominate much of 

coastal southern California. Under the pressure of relentless 

development, coastal sage scrub had dwindled to less than 400,000 

fragmented acres between Los Angeles and the Mexican border. The 

USFWS, under law, had authority to block development that 



encroached on gnatcatcher habitat. Unhappily for its would-be 

developer, Carlsbad Highlands was about 40 percent coastal sage 

scrub--and, moreover, connected two other parcels of prime 

gnatcatcher habitat, thus forming an ecologically significant 

corridor. Since the development plan had been approved ten years 

earlier, it had not been designed to be sensitive to gnatcatcher 

habitat. Now, the U.S. Fish and Wildlife Service would surely 

not approve the necessary grading. 

In July, 1993, just two months after the gnatcatcher 

listing, the beleaguered developer had finally thrown in the 

towel on the project and walked away from the loan, and the bank 

was left holding the property. 

Now, just days later, Jackson's eye scanned down the 

appraiser's report to the bottom line: APPRAISED VALUE: 

$112,000. One hundred and twelve thousand dollars on a loan of 

almost seven million dollars! A native of San Diego, Jackson had 

had many years of experience as a land developer before coming to 

the bank, and he was all too familiar with the ups--and, more 

recently, downs--of the ~alifornia land market. But the figures 

on Carlsbad Highlands were shocking even to his experienced eyes. 

Within a few minutes, Jackson found himself in the car, 

driving south along the Pacific on Route 5, then turning up into 

the hills above the coastal city of Carlsbad. His route took him 

by several recent housing developments of the type planned for 

Carlsbad Highlands--compact communities of expensive, white 

stucco homes with red tile roofs, in the Mediterranean style 

favored by 1990s California homebuyers. 



About five miles up, Jackson got out of his car and started 

hiking across the property. Much of the land was covered with 

unprepossessing, low-lying khaki-colored scrub--the kind 

preferred by the gnatcatcher, although Jackson could not see or 

hear any birds. ~xamining the land carefully as he walked, 

Jackson.could see the remnants of an old irrigation system, 

installed by an earlier owner who had used part of the property 

for farming tomatoes. Up ahead, the land had been torn up by 

dirt bikers, who had left broken vegetation and tire marks in 

their wake. To the east, the property line was marked by new 

subdivision housing, lying just over the border in the City of 

Oceanside. Their utilities could be extended, Jackson thought, 

if the cities would sign an agreement. To the west, the 

designated source of utilities, there was no development for a 

mile or more. Below and some five miles to the west, Pacific 

ocean swells broke against the shore. 

#'If I had $112,000 in my pocket, I'd buy this property 

myself," Jackson mused to himself as he walked back to his car. 

"This property has got to be worth more than that, even if a11 

you wanted to do with it was build a single ranch house and keep 

some horses up here. The view alone is worth that much." 

Bank pf America's Environmental Stratesv 

Bank of America, the reluctant owner of the Carlsbad 

Highlands property, was unusual in the financial services 

industry in its commitment to corporate social responsibility as 
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well as its sensitivity to environmental issues. Founded in 1904 

in San Francisco by A.G. Giannini, the Bank of Italy--as B of A 

was then known--was committed to serving the unmet banking needs 

of Californiats immigrants and working classes. Throughout its 

history, the bank had tended to seek out unconventional 

opportunities for growth. Richard M. Rosenberg, who became 

chairman and CEO in 1989, characterized the bank's philosophy as 

the belief that P1conventional wisdom is just that--predictable at 

best...not very interesting ... and frequently wrong." The most 

effective strategy, he stated, was one that met "the rising 

expectations among our larger universe of stakeholders who 

believe that business should actively. address the social 

challenges of our time. 

In March, 1990, Rosenberg formed an environmental task 

force, comprised of 30 top officers, charged with developing an' 

environmental strategy. In part, this initiative reflected the 

new CEO's own values. A committed environmentalist, Rosenberg 

had met with representatives of the Environmental Defense Fund 

shortly before taking office to share ideas about the bank's 

environmental stewardship. In part, it reflected the bank's 

officers1 perception of heightened stakeholder activism. The 

Exxon Valdez oil spill in 1989 had caused a public outcry, and 

shareholder activists had called on businesses to adopt a 

voluntary code of environmental responsibility, later known as 

the CERES (Coalition for Environmentally Responsible Economies) 

Principles. In late 1989, the Corporate Secretary had warned the 

CEO that the bank could become the target of a shareholder proxy 



election campaign, focused on environmental issues. Now, 

preparations for the 20th anniversary of Earth Day in April, 

1990, had once more cast a spotlight on "green1' concerns. 

Bank executives clearly also saw environmentalism as an 

opportunity for competitive advantage. Since the mid-1980s, 

courts had held lending institutions liable for environmentally 

contaminated property, increasing credit risk. In the late 

1980s, B of A had begun systematic environmental risk assessment 

before approving credit applications. The bank had established 

and staffed an Environmental Services Department, charged with 

assessing possible environmental liabilities of assets or real 

estate pledged as collateral against proposed loans. The active 

work of this group had succeeded in reducing the number of loans 

with environmental problems. 

Rosenbergrs environmental task force, working with a 

consultant--SRI International--produced a set of nine principles. 

These principles (Figure 1) were approved by the Board of 

Directors in December, 1990, making Bank of America the first 

major U.S. financial institution to adopt an explicit policy on 

environmental issues. To implement these principles, the bank 

established a full-time unit, the Department of Environmental 

Policies and Programs (DEPP), headed by senior vice president 

Richard Morrison, a well-respected officer with 25 years of line 

experience. To support the work of the unit, the bank created a 

14-person environmental lrteaml' consisting of top bank officials 

who remained in their functional and geographic organizations, 

where they were responsible for implementation. "Environ- 



mentalism at Bank of America is not a central staff function," 

Morrison commented. "It is the re~ponsibility of the major line 

and staff departments."' 

-- Figure 1 about here -- 

The Department immediately set about operationalizing the 

nine principles. Its first efforts, in Morrison's words, were 

"getting our own act together." The bank initiated internal 

programs to reduce consumption; recycle paper, plastic, and 

metals; and conserve water. Morrison's department staff worked 

with purchasing,to buy recycled products where possible. They 

also worked with the Environmental Services Department to broaden 

pre-loan assessments to examine environmental benefits as well as 

costs. As Morrison put it, the objective was to "try harder to 

make an environmentally beneficial deal bankable [as well as] 

deny.,. credit to borrowers who show a blatant disregard for the 

environment. 9 f 3  

By its third year of operation--1993--Morrison's department 

had formulated four goals (Appendix A). On the first 

three--minimize environmental impact, enhance employee and public 

awareness, and clean air and water--the bank had already made 

significant progress. The fourth goal, however, represented a 

new challenge : 

Goal 4: Encourage activity that respects preservation 
of natural habitats and biological diversity 

The bank had begun to address this goal in its loans to companies 
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in the forest products industry of the pacific Northwest, where 

it had worked with a consultant to evaluate whether or not a 

company's practices were consistent with sustainable harvesting. 

Beyond this, however, Morrison's department had made little 

progress in operationalizing the fourth goal. 

By the time the Carlsbad Highlands foreclosure landed on Jim 

Jacksonvs desk, the Bank of America had clearly established 

itself as the leading environmental activist among U.S. banks and 

had established a goal, in principle, of promoting habitat 

protection and biodiversity. Few people in the bank, however, 

had given much thought to how this lofty aim would be 

implemented, or what it might mean to troops in the field like 

~ackson 

The Endanqered Species Act and Prowertv Riahts - 
The Endangered Species Act (ESA)--under which the California 

gnatcatcher had been listed--was passed by Congress in 1973 to 

conserve species of fish and wildlife threatened with extinction 

and the habitats on which they depended. Under the law, the 

Department of the Interior (through its subdivision, the USFWS) 

was required to make a list of threatened and endangered species, 

to designate critical habitat, and to devise plans for the 

species' recovery. Under the law9s ntakinglv provision, it was 

illegal to 'vharass, harm, pursue, hunt, shoot, wound, kill, trap, 

capture, or collect1' a threatened or endangered species, or "to 

attempt to engage in any such conduct. " The term "takingvv was 

interpreted to include modifying habitat in a way that would 



injure or harm a protected species. Violations of the law were 

subject to both civil and criminal penalties. 

Two provisions of the Act gave the Department of the 

Interior broad powers to conserve land. The first, the I1jeopardy 

clausefU stated that federal agencies could not authorize, fund, 

or carry out any actions that would jeopardize an endangered or 

threatened species or modify critical habitat. In effect, this 

clause gave Interior power not only to limit the uses of public 

lands such as national forests, but also to cut off federal 

funding for projects, such as roads, dams, or military contracts, 

that would modify habitat. In an important decision, the Supreme 

Court in 1978 blocked completion of the Tellico Dam (a Tennessee 

Valley Authority project) because it would flood a portion of the 

Little Tennessee River, the last remaining habitat of an 

endangered fish called the snail darter. The court ruled that 

the intent of the Endangered Species ~ c t  had been IFto halt and 

reverse the trend toward species extinction, whatever the cost," 

and that the law did not include any mechanism for weighing the 

relative value of a particular species--in this case, the snail 

darter--against that of economic development--the dam. (Tellico 

was later completed, after Congress passed a special exemption 

for the project.) 

But the law had important significance for private 

landowners, as well. The "takingu provision of the law was 

generally interpreted by Interior and by the courts as preventing 

private property owners from modifying their own land, if doing 

so would degrade habitat and disrupt important behavior patterns, 



such as nest-building. The law often had the effect, therefore, 

of reducing the market value of land that included endangered 

species' habitat. Property owners with a sensitive species on 

their land had a perverse incentive to destroy habitat--or even 

to kill the species--before it was listed, so that the ownerDs 

use of the property would not be impaired. In the words of David 

Howard, an officer of a property rights group known as the 

Alliance for America, many landowners had come to the conclusion 

that "the answer is often SSS--short for 'shoot, shovel, and shut 

During the 1970s and 1980s, various mechanisms had evolved 

in other environmental protection laws to accommodate private 

landowners with impacted property. Most common was the practice 

of case-by-case mitigation. For example, under the Clean Water 

Act, development of wetlands was strictly controlled. But 

landowners could apply for wdredge-and-filln permits. These were 

often granted, subject to the landownerPs agreement to mitigate 

the impact--for example, by leaving some of the wetlands 

undeveloped, buying and setting aside wetlands somewhere else, or 

paying a fee to support conservation efforts. 

Not all affected stakeholders, however, were happy with this 

solution. Environmentalists were concerned that case-by-case 

mitigation tended to produce small, fragmented parcels of 

habitat, where species would be vulnerable to predators and 

isolated from others of their kind. They preferred larger, 

contiguous preserves, inhabited by larger populations, that could 

be actively managed. For their part, developers were aggravated 



by delays, uncertainty, and contradictory rulings by different 

regulatory authorities. In some cases, developers were actually 

required to purchase ,property for mitigation--land they otherwise 

had no interest in owning. The system also burdened regulators, 

who confronted a stream of discrete permit requests without an 

overall plan to guide individual decisions. 

In 1982, Congress amended the Endangered Species Act to 

address the emerging conflict between habitat conservation and 

land development. Section 10 established a new mechanism, the 

habitat conservation plan, or HCP. An HCP was ~ntended to be a 

comprehensive, regional plan to conserve habitat for one or more 

listed species, negotiated in a collaborative process by a range 

of affected stakeholders, including developers, 

environmentalists, and regulators. If the U.S. Fish and Wildlife 

Service approved an HCP, the agency could issue an "incidental 

taking permit," allowing some development to proceed in an 

endangered species1 habitat if part of a pre-approved, area-wide 

conservation plan. HCP1s were praised for "adding 

flexibility ... and promoting compromise and negotiated settlements 
between the development and environmental communities. " 5  HCPs 

were also superior to the case-by-case mitigation used in 

wetlands regulation because they allowed, in principle at least, 

for regional conservation planning. 

Despite their apparent advantages, few HCPs were negotiated 

during the 1980s. One successful application of the HCP process 

occurred near San Francisco, where landowners seeking to build on 

San Bruno Mountain--home to the federally-listed mission blue 



butterfly--were able to negotiate with regulators a plan that 

allowed some development to proceed, while setting aside large 

sections of the property for butterfly habitat. Two other HCPvs 

were approved in the 1980s, both also in California. Other 

habitat planning efforts were initiated, all in regions of the 

country that had both endangered species and strong real estate 

markets. In the "hill countryw west of Austin, Texas; in the 

wetlands near Disney World in Orlando, Florida; and in the pine 

barrens of southeastern New Jersey, for example, stakeholders 

attempted to negotiate regional conservation plans. By 1992, 

however, none of these efforts had yet reached a successful 

conclusion. Some observers cited a lack of funding for habitat 

acquisition. Others pointed to a lack of support from the Reagan 

and Bush administrations, which some said "seemed to encourage 

conflicts as a means for building support from property owners, 

timber companies, and farmers to weaken the (endangered species) 

act, ur6 

The Clinton administration, by contrast, moved aggressively 

to promote the habitat conservation plan model. In April, 1993, 

barely three months after taking office, President Clinton 

convened a well-publicized lvforest conferencen in Portland, 

Oregon, at which he attempted to bring together adversaries in 

the long-simmering controversy over the spotted owl to negotiate 

what was, in effect, a habitat conservation plan. Two weeks 

later, Clinton's Secretary of the Interior, Bruce Babbitt, seemed 

to signal the Administration's intentions when he announced that 

the government had negotiated a plan with Georgia Pacific 



Corporation. The timber company had agreed to restrict logging 

on about 50,000 acres inhabited by the protected red-cockaded 

woodpecker; in exchange, the government had pledged not to use 

the =.--ta~-cwtsil Iogg4ng elsewhere on the company a s timberlands 

in the southeastern states. This kind of negotiated settlement, 

Babbitt told the press, was the only way to avoid lathe 

environmental and economic train wrecks weave seen in the past 

decade. w 7  

Development and Conservation Planninq in San Dieso Countv 

San Diego County, the site of Jim Jackson's problem, had all 

the ingredients of such a "train wreck." During the 1980s, the 

California population grew from 24  million to 3 0  million--a 

growth rate of 2 5  percent, among the highest in the industrial 

world. Half the state's people lived in the corridor from Los 

Angeles south to the Mexican border. San Diego County itself had 

grown by 35 percent during this decade, adding 647,300 residents. 

More people created tremendous pressure for the conversion of 

open land. During the 1980s, the amount of developed land 

(housing, commercial, and industrial) in the urbanized coastal 

cordon, where most people lived, increased by 2 4  percent. 

The San Diego region was also unusually rich in natural 

biological diversity, with many species pushed to the brink by 

relentless development. Its wide variety of topography, climate, 

and soils had created many unique habitats, including beaches and 

dunes, coastal sage scrub, oak woodlands, montane coniferous 

forest, and desert. By the early 1990s, the USFWS had listed 



over 70 species in southern ~alifornia (including 24 in the San 

Diego region) as threatened or endangered, and was considering 

adding over 300 more. In fact, a representative of the Nature 

Conservancy, writing in the early 1990s, called ~alifornia the 

Itepicenter of extinction in the continental United Statesew8 

Among the better known listed species in the San Diego area were 

the California gnatcatcher, the brown pelican, the golden eagle, 

and the mountain lion. 

In 1991, California Governor Pete Wilson--a former mayor of 

San Diego who was familiar with the problems faced by developers 

there--had proposed a Natural Communities Conservation Program 

(NCCP) for the state. Intended as a kind of state version of the 

HCP, the NCCP aimed to develop habitat conservation plans that 

would simultaneously satisfy both the state's Department of Fish 

and Game (responsible for enforcing the stateqs own endangered 

species laws) and the USFWS. San Diego Countyfs coastal scrub 

sage ecosystem was selected as the first pilot program, 

Under the auspices of the NCCP, San Diego in 1991 initiated 

a multi-tiered regional planning process. The overall effort was 

directed by the San Diego Association of Governments (SANDAG), a 

regional agency. SANDAG began development of a comprehensive, 

regional multiple-species conservation plan and, subsumed under 

it, three sub-regional plans. One of these, the North County 

Multiple Habitat Conservation Program (MHCP), included the city 

of Carlsbad and the Carlsbad Highlands property. City of 

Carlsbad officials, like some other local jurisdictions, were 

also developing their own proposal, to be incorporated into the 



larger plans. The goal of this complex, multi-layered process 

was to develop a habitat conservation plan for the entire region 

that would successfully balance economic and environmental 

objectives. Proponents hoped, moreover, that the effort would 

facilitate development by removing regulatcry uncertainty and 

minimizing the likelihood of future endangered species listings. 

The San Diego effort, not surprisingly, attracted Secretary 

Babbitt's attention as a potential model for the rest of the 

nation. In an interview in Rollinq Stone in July, 1993, Babbitt 

said of the NCCP: 

This experiment ... is breathtaking in its magnitude ... 
The question is, can we invoke the land-use planning power 
of local communities, the enforcement power of the 
Endangered Species Act, and the framework of the state 
government to pull this off?...I think it's going to work. 9 

By the summer of 1993, however, this "breathtaking experimentt1 

was still in its early stages. In the northern part of San Diego 

County, the working group was still busy trying to inventory 

biological resources and to draft a map of a workable system of 

preserves, consisting of parcels of high quality habitat and 

connecting corridors. There was still no good mechanism for 

paying for the preserves, and the plan was several years away 

from federal and state regulatory approval. 

Considerinq the O~tions 

Over the next few days, Jackson began sketching out the 

bank's options for the Carlsbad Highlands property. The 

appraiser had been legally required to report a value on the 

land's "highest and best" use, which the appraiser judged to be 



speculation. considering that the propertyPs use for home 

development was compromised by the endangered species listing, 

the appraiser had assigned a rock-bottom estimate. The appraiser 

was probably right, Jackson thought, that the likelihood that the 

property would be approved for a big housing development any time 

soon was slim. However, a speculator might be willing to assume 

that risk or to buy at a low price and hold the land until it 

could be developed. 

Considerable political uncertainty surrounded the Endangered 

Species Act and its enforcement. ~linton~s Interior Secretary 

strongly supported the ESA and the concept of habitat 

conservation planning, and the federal courts had generally 

supported this position. However, some property rights groups 

had clamored for repeal or revision of the Act, and they had the 

ear of important Republicans in Congress. A political shift in 

Washington could change the risk equation significantly. 

The land must have some conservation value, Jackson thought. 

But who would buy it? Was there a market for gnatcatcher 

habitat? Investigating further, Jackson learned that the 109 

acres to the north of the property had been purchased within the 

past year by a developer as mitigation property. The buyer had 

paid a little over $1.4 million. However, this parcel had 

contained high quality coastal sage scrub and several documented 

pairs of nesting California gnatcatchers. A survey of the 

Carlsbad Highlands property had turned up only one pair of birds. 

Jackson's property probably was not worth as much, even if he 

could find a willing buyer. 



Working the phones, Jackson learned that Caltrans, the 

California state transportation agency, was building a freeway in 

the City of Oceanside, a project that impacted coastal sage 

scrub. The USFWS had required that the agency buy 83 acres of 

coastal scrub elsewhere as mitigation, under the terms of a 

permit Caltrans had negotiated. Jackson soon had Caltrans on the 

phone. He described the property in detail. Were they 

interested? The Caltrans officer sounded discouraged. The 

agency was actively shopping for coastal sage scrub for 

mitigation, but the USFWS was very particular about what was 

acceptable and what was not. "Of course we're interested. But I 

doubt the feds would approve the Carlsbad Highlands property," 

the official responded glumly. "It doesn't have enough birds." 

Agricultural development was a final possibility. The 

property had most recently been used for farming tomatoes, and 

Jackson had observed a rudimentary irrigation system in place 

that could be repaired and brought back into service. A farmer 

might be willing to pay up to $8,000 an acre, Jackson figured. 

His initial inquiries generated some promising leads. Within a 

few weeks, one farmer had made a formal offer of $1 million for 

the property, contingent on obtaining a permit to build a ranch 

house. The City of Carlsbad seemed favorable, since sale to a 

farmer would provide an intermediate use for the property until 

housing development would again become feasible. Without 

housing on the property, the City would never be able to afford 

improvements to Cannon Road. The farmer's offer was the best one 
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II on the table, Jackson thought. Perhaps the bank ought to accept F 
it. 



Appendix A 

Bank of America's Environmental Goals 

Goal 1: Help generate sustainable economic prosperity with 

minimum adverse impact on the environment. 

Goal 2 : Enhance awareness among employees, customers, and the 

public about environmental issues. 

Goal 3: Encourage economic activity that upholds high standards 

for clean air and water. 

Goal 4: Encourage economic activity that respects preservation 

of natural habitats and biological diversity. 



Bank of America and the Carlsbad Highlands Foreclosure (A) 

Notes 

l~osenberg, Richard M. , "Banking on the New America, " speech 
delivered at the University of California, Berkeley, December 14, 
1994, p. 2. 

2~orrison, Richard, I1Developing an Environmental Strategy in the 
Financial Services Ind~stry,~~ speech delivered at the University 
of California, Irvine, Graduate School of Management, November 1, 
1991, p. 10. 

4~ortune, uEnvironmentalists Are On the Run, September 19, 1994, 
p.  103. 

5~imothy Beatley, IfPreserving Biodiversity Through the Use of 
Habitat Conservation Plans," in Douglas R. Porter and David A. 
Salvesen, Collaborative Planninq for Wetlands and Wildlife, 
Washington D.C.: Island Press, 1995, p. 57. 

611~ccord is Reached to Aid Forest Bird," New York Times, April 
16, 1993. 

711~nterior Secretary Is Pushing A New Way to Save SpeciesI1l 
York Times, February 17, 1993. 

8~ally W. Smith, ttWildlife and Endangered Species: In 
Precipitous De~line,~' in Palmer, Tim, Bd. California's 
Threatened Environment: Restorinq the Dream, Washington D . C . :  
Island Press, 1993. p. 227. 

'~nterview with Bruce Babbitt, Rollinq Stone, July, 1993. 
Bank of America and the Carlsbad Highlands Foreclosure (A) 



PLEASE! 

DO NOT READ 
THE "B" CASE 

UNTIL AFTER THE "A" 
CASE HAS BEEN DISCUSSED 



Bank of America and the Carlsbad Hiqhlands Foreclosure (B) -- 

Anne T. Lawrence 
Department of Organization and Management 

College of Business 
San Jose State University 
San Jose, CA 95192-0070 
(408) 924-3586 - office 
(408) 924-3555 - fax 
atlawrence@aol,com 

This case is scheduled for publication in McGraw-Hill's Primis 
electronic case data base in 1997. For ordering information, 
please contact your local McGraw-Hill sales representative or 
contact Primis, McGraw-Hill Inc., South 1, Princeton Road, 
Hightstown, MJ 08520-1450 or by e-mail at primis@mgh.com. 

Copyright Anne T. Lawrence, 1996 



Bank of America and the Carlsbad Hiqhlands Foreclosure (B) 

On April 7, 1995, Bank of America announced the creation of 

the nation's first multi-species llconservation bank," to be 

located on the Carlsbad Highlands property. In a reception at 

the Olympic Resort Hotel in Carlsbad--attended by about 70 

government officials, environmentalists, and developers--bank 

officials joined with representatives of the California Resources 

Agency and the U.S. Department of the Interior to praise the 

conservation bank concept as an important innovation in the 

effort to integrate economic and environmental objectives. 

A conservation bank, bank officers explained, was a parcel 

of habitat managed for its natural resource values. The benefits 

of this management could be sold as "creditsw to private 

developers or public agencies to mitigate impacts to endangered 

or threatened species or biologically sensitive habitats 

elsewhere. 

In this instance, credits in the Carlsbad Highlands 

conservation bank would be available for sale to developers 

requiring mitigation anywhere in San Diego County, on an acre for 

acre basis, Because the conservation bank had already been 

approved by government regulators, developers would be spared the 

By Anne T. Lawrence, College of Business, San Jose State 
University, San Jose, CA 95192-0070. Originally presented at the 
annual meeting of the Western Casewriters Association, March 
1996. Research was supported in part by the San Jose State 
University College of Business. This case was written with the 
cooperation of the Bank of America and its officers and of 
federal, state, and regulatory agencies, solely for the purpose 
of stimulating student discussion. All persons and events are 
real. Copyright by the author, 1996. 



often costly and time-consuming process of locating and 

purchasing acceptable mitigation property. The price of credits 

would be established by the market, with a portion oi the sales 

price allocated to support an endowment fund. This fund would 

enable the Carlsbad Highlands property to be permanently and 

professionally managed as an open-space wildlife preserve as part 

of the Natural Communities Conservation Program (NCCP) ,in San 

Diego County. 

The agreement to establish a conservation bank on the site 

of the Carlsbad Highlands property had been the outcome of over a 

year of delicate negotiations among Bank of America; federal, 

state, and local regulators; developers; and environmentalists. 

These negotiations had been facilitated by a consulting firm, 

McCollum and Associates, hired by Bank of America, Just two days 

earlier, B of A and California regulators had signed a formal 

implementation agreement, under which credits in the Carlsbad 

Highlands conservation bank had been officially approved as 

satisfying state mitigation requirements, Now, many of those 

involved in these negotiations had gathered at the hotel to 

celebrate the successful conclusion of their efforts. 

U.S. Secretary of the Interior Bruce Babbitt, who had flown 

in for the event to underscore its importance, told the group 

that conservation banks could become an important tool in the 

effort to create a regional network of open-space preserves. 

"This program will provide landowners in the Carlsbad area 

another creative option that strikes a balance between 

conservation and development in regional conservation planning," 

he said. "Market-based options that provide certainty and 

flexibility for private landowners offer a constructive path to 



effective conservation solutions. The model program offered here 

by ~ a n k  of America is an important new conservation tool.u1 

Martin Stein, Bank of America Vice Chairman, praised the 

conservation bank as " a  common-sense, market-based initiative 

that will help move development forward while still providing a 

significant level of environmental protection. As a business 

that is committed to economic growth and a healthy environment," 

he added, "we're excited about this historic, collaborative 

agreement that will help us reach both these g o a l s . ~ ~  

Michael Mantell, representing the California Resources 

Agency, said that the conservation bank would help "cut the red 

tapen facing builders trying to develop environmentally sensitive 

land and would help the state integrate environmental and 

economic objectives . 3 
In a statement released to the press, Bank of America 

explained the benefits of the conservation bank to various 

stakeholders: 

The Conservation Bank will eliminate a layer of approvals 
that landowners now face when developing land that contains 
endangered and threatened species. 

Bank of America gains a more rational market value for land 
that it took possession of through foreclosure. 

Environmental interests benefit by having environmentally 
valuable resources set aside in a regional context and 
managed with earnings from an endowment fund. 4 

At the same time, the California Resources Agency and the 

California Environmental Protection Agency jointly announced the 

adoption of an official policy on conservation banks, modeled 

after Carlsbad Highlands, to encourage the creation of similar 

banks throughout the state. Under the new guidelines, state 

regulators agreed to endorse the use of conservation banks as an 



important tool for promoting the conservation of resources. The 

policy established a mechanism for negotiating agreements between 

owners of environmentally sensitive labd and t he  appropriate 

regulatory agencies t h a t  would establish conservation banks. It 

also agreed to train s t a t e  regulators in how to set up I 
conservation banks, and specified minimum standards for their 

professional management. 

Commenting on the simultaneous announcement of the state 

guidelines, Bank of America officials exprkssed the hope that 

"the [Carlsbad Highlands] Conservation Bank.,.will serve as a 

model for the creation of similar conservation banks in 

California and the U. So lt6 



Bank of America and the Carlsbad Highlands Foreclosure (B) 

Notes 

l ~ a n  Diego Union Tribune, llInterior Secretary Lauds Creation of 
Carlsbad Conservation Bank," April 8 ,  1995, p. B8; and Bank of 
America, "Bank of America and Wilson Administration Announce 
Multispecies Conservation Bank in San Diego,ll press release, 
April 7, 1995, p. 3. 

2~ank of America, "Bank of ~merica and Wilson Administration 
Announce Multispecies Conservation Bank in San Diego," press 
release, April 7, 1995, p. 2. 

3 ~ a n  Diego Union Tribune, ?)Interior Secretary Lauds Creation of 
Carlsbad Conservation Bank," ~pril 8, 1995, p. B8. 

4~ank of America, wConservation Banking: A Market-Based Approach 
to Development and ~abitat ~rotection,~~ no date, circa April, 
1995, p. 2. 

'california Environmental Protection Agency and The Resources 
~gency, "Official Policy on Conservation Banks," April 7, 1995. 

6~ank of America, "Bank of America and Wilson ~dministration 
Announce Multispecies Conservation Bank in San DiegoIrl press 
release, April 7, 1995, p. 1. 
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Jungle Survival 



THE 
It is approximately 4 pm. on November 2. You are aboard a small, chartered 
twin-engine plane traveling north from Panama City to the Caribbean island 
region of the San Blas Archipelago. This is the last leg of your two-week trip and 
you are excited about attending the Panamanian Independence Day celebration 

SITUATION the next day. Settling in for the 45-60 minute flight, you look out the window 
and notice dark clouds forming above the mountainous rain forest far below. 

You remember hearing before take-off that a weather system called the 
Intertropical Conversion was moving in from the south. The radio bulletin had 
warned of thick cloud cover and torrential rains, lasting anywhere from two days 
to one month. As rain begins to pelt your plane window, you suddenly feel very 
uneasy about flying. 

Thirty minutes later, the plane begins losing altitude until it is flying just above 
the rolling terrain of the treecovered jungle canopy. Streams and rivers 
periodically break up this wide, green expanse The craft sways roughly as it is 
buffeted by downdrafts and the blinding storm. The pilot fails to establish radio 
contact and announces that he must turn back. Although you are 15 miles from 
the Caribbean Sea, it is impossible to cross the mountains to reach the coast. 
Instead, you must reverse course toward the Pacific, some 50 miles away. 

The plane drops dramatically in mid-turn, and you realize it will crash. Seconds 
later, the plane stalls and tears across the tree tops. Its tail is completely severed. 
Branches crash through the windshield, killing the pilot and demolishing the 
instrument panel. 

After two sudden falls, the plane becomes enveloped by huge tree branches. It 
is teetering precariously in the wind and rain at a 45degree angle, 50 feet above 
the steep slope of the jungle floor. Although in shock, you are physically 
unharmed. You notice the smell of gasoline 

Your group quickly struggles to the ground using hanging vines. The wet, thorny 
foliage surrounds you and soaks your lightweight clothing. As you listen to the 
screeches of disturbed wildlife and the buzzing of insects, you feel the 
threatening jungle night closing in. 

THE 
In a frantic effort to find some kind of security and comfort before dark, your 
group searches the ground below the wreckage and finds 15 items scattered 
about. Your task is to rank these items according to their importance to your 
survival in the Panama tropical rain forest, starting with "1" as the most 

CHALLENGE important, to "15" as the least important. 

You may assume - 

1. the number of survivors is the same as the number on your team; 
2. you are the actual people in the situation; 
3. the team has agreed to stick together; 
4. all items are in good condition. 

Step 1: Each member of the team is to  individually rank each item. Do not 
discuss the situation or survival items until each member has 
finished the individual ranking. 

Step 2: After everyone has finished the individual ranking, rank order the 
15 items as a team. Once discussion begins, do not change your 
individual ranking. 

Your team will have until o'clock to  complete this step. 



l The laver the s 
YOUR SCORE TEANO SCORE 

(Step 4) /Step 5) 

PERCENTAGE CHANGE - Divide the gain (loss) by the 
Average Individual Score. 



Synergistic Decision Making 
Process I Resources 

I I I 

;People 
Skills t, Knowledge 

Facts and ~rinci~les 

I ' 1 relating to 'the subject I 
Tools, facilities, Plants, animals, the 
products, etc. elements, terrain, raw 

I I r 

- Interpersonal Skills Task Skills Rational Skills 

The ahility to work with people ability to deal with the problem rationally 

I I 

The Interpersonal Skills Building on others' ideas 
Responding in an open, 

Active ListeningJClarifying by: spontaneous way 
Paying attention and responding to Encouraging divergent points of view 

others' feelings and ideas Freely offering new ideas at 
Not interrupting appropriate times 
Making open-ended inquiries 
Not judging others 
Summarizing and reflecting back 

others' ideas and feelings 

SupportingJBuilding by: 
Accepting what others have to say 
Not debating, persuading, 

controlling or manipulating others 

DifferingJConfronting by: 
Continually focusing attention on 

the problem-solving process 
Questioning own and others' 

assumptions in a non-threatening 
way 

Dealing directly and specifically 
with apparent discrepancies 

Speaking in friendly, warm terms Reflecting on how the team is doing 
Creating opportunities for others to with regard to: 

make their thoughts and feelings Progress 
known personal relations 

Assuming others have useful ideas, time 

information, etc. 

The Rational Skills Developing Alternative Courses 
of Action 

Deciding on a Rational Process What actions could possibly be 
What issues need to be dealt with, taken to achieve: 

and in what sequence, in order to the minimum outcomes? 
arrive at a rational decision? the best outcomes? 

Analyzing the Situation 
Survivors' mentallphysical condition 
Materials on hand and their utilization 
Location 
Weather conditions 
Surrounding environment 
What are the teams' concerns? 
How serious is each? 

Identify Obstacles and Adverse 
Consequences 
What would stand in the way of 

taking each course of action? 
What would be the adverse 

consequences of each alternative? 
How likely are they to occur? 
How serious would it be if they did? 

Setting Objectives Deciding 
What are the minimum outcomes Which alternative is most likely 

hoped for? to achieve: 
What are the best outcomes that can the minimum outcomes? 

be reasonably hoped for? the best outcomes? 
What are the probable outcomes? the least adverse consequences? 





Industrial Engineering 

I and Operations Research 

Total Quality Management: 
A Methodology for Pollution Prevention 

Prepnred by Leifh Harmon, NPPC Research Assistant, 
under the supemision of htfa Murty, Professor of Industrial 
and Operations Engineering, University of Michigan. 

Introduciion 
As a result of global competition, consumers demand 
better product and service quality. At the same time, 
some consumers' environmental concerns continue to 
grow. Total Quality Management (TQM), a system 
that can help companies achieve high product and 
service quality, has inherent strengths that effectively 
address some environmental issues. 

Professionals who apply TQM concepts to environmental 
issues have coined the term Total Quality Environmental 
Management (TQEM). This is a logical method for pro- 
ducing the results of another concept gaining speed .in 
industry: pollution prevention. This paper explains 
how the concepts of TQEM can be employed to suc- 
cessfully prevent pollution. 

Background 
In Total Qunlity Control, Armand Feigenbaum defines 
product and service quality as: 

[Tlhe total composite product and service 
characteristics of marketing, engineering, 
manufacture, and maintenance through which 
the product and service in use will meet the 
expectations of the customer.' 

To achieve product and service quality many organiza- 
tions employ TQM. Its management elements include: 

Customer focus 
Continuous improvement 
Teamwork 
Strong management commitment 

CUSTOMER FOCUS 

In the context of quality, the customer is defined as the 
person who "employs the product and service chaiac- 
teristi~s."~ Customers fall into two categories. The 
internal customer is the next person in the.production 
chain; the external customer is the end-user of the prod- 
uct. For instance, in the auto industry, the person who 
installs the bumper is an internal customer to the 
department producing the bumpers; the external cus- 
tomer is the purchase of the finished car. 

If the definition of the customer is expanded to indude 
the people and environments effected by production 
process waste, TQM requires us to understand how this 
waste affects those customers and take steps to reduce 
it. Both W. Edwards Deming and Kiyoshi Suzaki, 
legends in the field of TQM, have defined waste as 
"that which does not gdd ~a lue ."~  For this paper, we 
define waste more specifically the physical by-products 
of a process. This can be excess paper in an insurance 
office as well as waste chemicals from a paper mill. 
When we more narrowly define waste, the principles 
of its elimination put forth by Derning and Suzaki are 
no less pertinent. 

As an example, many indust~ies use the solvent 
trichloroethylene (TCE) in their operations. This 
highly toxic chemical must be contained in a closed 
system, as releases of TCE can be fatal. Such releases 
often require the evacuation of the entire facility. Here 
the plant workers are the unwilling internal customers 
of TCE fumes. The external environment is also an un- 
willing customer. Rivers downstream can be affected 
by the effluent of a paper mill or oil refinery. Aquatic 
life in the river and people dependent on the river for 

Yet, who is the customer, and how can TQM principles 
drinking water are unwilling customers of this effluent. 

be applied to environmental concerns? 

I 
~ational Pollution Prevention Center for Higher Education University of Michigan 
Dana Building, 430 East University, Ann Arbor MI481091 115 
Phone: 313.764.1412 Fax: 313.936.2195 E-mail: nppc@urnich.edu 
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Strong Management CommRment 
It should now be clear that three of the elements of 
TQM - customer focus, continuous improvement, 
team approach - readily apply to environmental 
issues. As in traditional TQM settings, the last - 
strong management commitment - is perhaps the 
most important. No TQEM program will succeed 
without the commitment of senior management. 
Senior management, those who have built their careers 
when waste was seen as a necessary by-product, must 
come to understand that both internal and external 
customer expectations include environmentally 
conscious products and processes. They must learn to 
see the value of applying TQEM to get to the root 
causes of waste, and call on the cross-disciplinary 
teams to employ continuous improvement to imple- 
ment ever "cleimer" solutions. 

In the manufacturing setting today, the focus on 
environmental issues mirrors the focus on quality 
issues in the 1980s. As environmental regulations get 
stricter and more costly, as consumers demand more 
environmentally conscious products, and as competitors 
begin to see economic benefits from reducing waste, 
industrial management will employ TQEM as it 
employed TQM throughout the 1980s. The technology 
and the innovative spirit of employees exists; it must 
now be focused on the root cause of process waste to 
reap the rewards. 

ENDNOTES 

' Armand V. Feigenbaurn. Total Quality Control. 
New York: McGraw-Hill, 1991, p 7. 

ibid. 
W. Edwards Deming. Out of the Crisis. Cambridge, 

nieA: ILIPIT, 1986, p. 92. 
Kiyoshi Suzaki. The New Manufacturing Challenge. 

New York: The Free Press, 1987, p. 8. 
It is worth noting that- some process waste (such as 

some wastewater) is relatively benign to the environment. 
The principles of TQEM should be focused on those waste 
streams that pose the highest risk to environmental and 
human health. 

President's Commission on Environmental Quality, 
Quality Environmental Management Subcommittee. Total 
Qualify Mnnagemenf: A Framework for Pollution Prevention. 
Washington, 1993. 

Current accounting systems often neglect to apply the 
costs of toxic waste removal and potential liability and 
fines (under ever-tightening regulations) directly to the 
process department. These costs are generally grouped 
together for the whole facility. When these costs factored 
in, the "clean" solution often appears more attractive. 

1. Relate how TQM principles apply so well to 
environmental issues. 

2. Name three environmental customers that might 
be affected by a facility's waste. 

3. Why the traditional approach to industrial waste 
handling insufficient? 

4. Why is it necessary to use the team approach when 
attacking waste issues? 

5. What are some ways to make senior management 
more aware of the benefits of TQEM? 

TQM Lesson = 3 
April 1995 
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Original  p roduced  o n  Hammermil l  Unity Dl', 
a 50% post-consumer/50% pre-consumer recycled p a p e r  

made f r o m  de-inked old newspapers  and magazines.  

-- -- - 

The National Pollution Prevention Center 
for Higher Education 
University of Michigan, Dana Building 
430 East University Ave. 
Ann Arbor, MI 48109-11 15 

Phone: 313-764-1412 
Fax: 31 3-936-21 95 
E-mail: nppcQumich.edu 

The mission of the NPPC is to Dromote sustainable develo~ment 
by educating students, faculty, hnd professionals about poilution 
p rev en ti on: create educational materials; ~rovide tools and 
strategies for addressing relevant environmental problems; and 
establish a national network of pollution prevention educators. 
In addition to developing educational materialsand conducting 
research, the NPPC also offers an internship program, profes- 
sional education and training, and conferences. 

- - -  

Your Input is Welcome! 
We are very interested in your feedback on these materials. 
Please take a momentto offer your comments and communicate 
them to us. Also contact us  if you wish to receive a documents 
list, order any of our materials, collaborate on or review NPPC 
resources, or be listed in our Directory of Polluti~n Prevention 
in Higher Education. 

We're Going Online! 
The NPPC provides information on its programs and educational 
materials through the Internet's Worldwide Web; our URL is: 
http~Iwww.snre.umich.edulnppcl 
Please contact us if you have comments about our online 
resources or suggestions for publicizing our educational 
materials through the Internet. Thank you! 

4 - TOM Lesson 
April 1995 
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I W O R L D  R E S O U R C E S  I N S T I T U T E  
Management Institute for Environment and Business 

A program of the Worfd Resources Institute 

The Management Institute for 
Environment and Business (1MEB) is 
a Program of the World Resources 
Institute m) that makes business 
people contributors to 

I environmental progress. MEB 
heIps universities, graduate schools 
and corporations integrate 
environmental issues into their I,, educational programs, and 
provides new thinking about the 

I 
relationship between business and 
the environment. To order this case 
please contact KW Publications at 
1-800-822-0504. For further 
information or reprint permission, 
write MEB, I709 New York Avenue, 
NW; Washington, DC 20006 or f a  

I 
This case is printed on 100% 
unbleached, recycled paper. 

International Hardware - 

Products, Inc. 

Considering an IS0 14001 
Environmental Management System 

In the fall of 1995, Rick Thompson, manager of quality assurance 
at International Hardware Products of Tennessee (MP), learned 
that the International Organization for Standardization (ISO) in 
Geneva, Switzerland, was nearing international consensus on a 
Draft International Standard for environmental management 
systems (EMS). Such a standard would outline the framework for 
an integrated and cross-functional organizational system that would 
address organizations' responses to environmental issues. Because 
Rick was intrigued with the prospect of repeating MP's success 
with the IS0 9001 quality management standard, he began 
gathering basic information about the standards specified in IS0 
1400 1 and about the registration process. 

I This case study was prepared by Professors Thomas J. Dean and Gerald E. Fryxell of the University of Tennessee at 
Knoxville as the basis for class discussion rather than to illuspate either effective or ineffective management 

I 
strategies. While the case is based on consulting work with the company, the.company 's identity has been disguised. 
Copyright World Resources Instime Q 199 7. 



Late in 1996 the IS0 14001 standard was completed, and Rick pondered the implications of registration1. 
His plant had always been at the forefront of emerging developments in its industry and was known 
throughout the company for being innovative. Rick was proud, for example, that the Tennessee facility was 
the first facility within the company to obtain IS0 9001 registration for its quality management program. 
Indeed, the results of that program were impressive -- both in terms of improved product quality and financial 
returns (through lower unit costs and improved sales from customer satisfaction). Moreover, as a forerunner 
in implementing IS0 9001, his facility had benefited in other ways. For example, by providing training to 
other divisions within the company, IHF' of Tennessee had gained a measure of prestige and had, more 
tangibly, received direct transfers fiom those divisions as payment. Those payments, in particular, had been 
welcome because the facility's parent corporation was very cost-conscious and ran each division as a strict 
profit center. 

Rick debated whether or not to make an all out push for registration. On the positive side, he had heard that 
companies with IS0 9001 registration would already have many of the organizational elements in place for 
registration to these new standards. Moreover, the parent company had mentioned its commitment to the . r~ 
environment in its corporate policy statement. Many academics and practitioners were also claiming that a 
more proactive approach to environmental issues might create cost savings and even competitive advantage. 
On the other hand, Rick was somewhat skeptical about whether registration would pay off financially (and he 
was sure that "corporate" would be even more concerned about this). He was quite uncertain where the cost 
savings would come from, and the costs of 14001 implementation were substantial. Consultants suggested 
that the total cost of program start-up and registration to the standards would be $100,000 to 150,000. This 
estimate did not, however, include on-going expenses to maintain the program. There were continual 
administrative, training, auditing, and other costs associated with the system. He was also uncertain about 
how much IS0 1400 1 registration would be valued by IHP's customers. While many of IHP's customers 
required IS0 9001 registration, it was unclear whether they would be moving to require IS0 14001 
registration. Lf they &d, his facility and the parent corporation might gain a much welcomed competitive 
advantage. 

i:l 
While Rick personally felt that IS0 14001 would help his Tennessee plant stay on the leading edge of ! 

industry developments and maintain its reputation within the company, he knew that he would have to make a 
strong and clear case to corporate about the costs, benefits, and feasibility of such a project. To complicate 
matters somewhat, the parent company was currently preoccupied with acquisitions. The parent had already I 

made many acquisitions this year, and it was rumored that it would soon close on its largest deal. Down deep 
he knew getting additional resources for IS0 14001 registration would be a tough sell. 

of Tennessee 

With 320 employees at the 225,000-square-foot facility, International Hardware Products Corporation of 
Tennessee is a moderate-size manufacturer of stamped metal products. Although the company makes other 
varieties of hardware products, the bulk of its production and revenues is derived from the manufacture of 
door hinges, hasps, braces, and angles. Occasionally, the company obtains a contract to produce a specidzed 
product for which it can command premium prices. For example, the company had recently completed an 

1. While it is common to refer to these standards as IS0 14000, the only section speclfymg standards for cedication is 
14001. 

-. 
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order for hardware used in the construction of a large computer chip manufacturing facility. These products 
required a special enamel coating because dust is such a concern in making microprocessors. 

Manufacturing at IHP involved a fairly simple process. Rolled steel, purchased from steel manufacturers, 
was cut and pressed into various shapes by a stamping machme. At h s  point some additional components 
might be added, depending on the item. For example, manufacture of a hinge would require the insertion of a 
pin. Other product. involved some additional procedures, such as spot welding, plating, embossing, or 
painting. Many of the parts required galvanizing, a rust-&biting process that involves several hazardous 
materials. The primary waste streams of the operations are identified in Appendix E. 

Quality in these products did have some bearing on customers' large-purchase decisions. For example, door 
and window manufacturers could be particular about appearance and durability; however, price was 
undoubtedly the main driver of most purchases. Because opportunities to dfferentiate such products were 
few, the facility had to maintain an eye on costs and maintain a high level of productivity. The company 
planned to discontinue inspection because of the combined influences of the simplicity of the product and the 
quality management system. 

After manufacture, the products were boxed in cardboard and shrpped by truck to the company's distribution 
warehouse. From there products were sold to hardware distributors, who then sold the product to hardware 
stores, door and window manufacturers, and large contractors. In recent years, it had been increasingly 
common to sell directly to large retail building supply companies, such as Home Depot and Lowe's. 

The Parent Company 

IHP of Tennessee was a &vision of LHP, Inc., a diversified corporation with many other manufacturing 
operations throughout North America, Europe, and Asia. The company manufactured and marketed a related 
line of products including hand tools, clamps, springs, metal fasteners, and stamped parts for small-appliance 
OEMs. In all its operations, IHP, Inc. employed over 8,000 people. 

The corporation focused on creating customer value and maintaining leadershp through innovative 
engineering, low-cost manufacturing, and the ability to satisfy customers. One of its primary objectives was 
to achieve growth in sales averaging eight percent per year; after-tax profit on sales of 1 1 percent; and return 
on average equity of 16 percent. Three trends in manufacturing were the fundamental drivers of the 
company's strategic approach: (1) companies were under pressure to combine superior product quality with 
lower costs and rapid response to customer needs; (2) closer relationships were being forged with a smaller 
number of suppliers; and (3) industry consolidation and economies of scale benefited leading companies. As 
a result, IHP's strategy focused on meeting customer needs, continually driving costs down, and aggressive 
growth through acquisition. 

Corporate Environmental Policy and Performance 

While IHP of Tennessee had yet to develop its own environmental policy, fick's research revealed that the 
parent company had established a formal policy. Rick was somewhat surprised, even a bit concerned, by the 
content of the corporate policy. IHP's corporate environmental policy was: 

To use and dispose of all substances and wastes in a safe and 1.aWfi.d manner, and to avoid creating 
harm to human health and the environment. To implement this policy IHP is committed to: 

International Hardware Products, Inc. 



1. comply with relevant laws and regulations 

2. analyze, identrfy, and mitigate environmental, health, and safety @HS) 
hazards that result from IHP's operations 

3. conduct programs to ensure awareness of and compliance with applicable laws and 
competent response to emergency situations. 

The policy also established an EHS Committee to oversee the implementation of the policy. This committee 
was headed by the company's counsel, Walter Lundgren, and met twice a year. The policy charged the 
division a d o r  ,subsidiary presidents with the responsibility of ensuring compliance across their operations 
and facility managers with responsibility for compliance within their own plants. In addition, the policy 
stated that all faciltty managers were obligated to be aware of environmental risks and standards, manage 
those risks, and take appropriate action to ensure compliance. 

The Council on Economic Priorities (CEP) was a privately supported organization that provided information 
to the public about the performance of large companies on a range of social issues. In its report on IHP, CEP 
provided a general description of corporate pedormance with limited information on IHP of Tennessee. 
Environmental information in the report included Toxic Release Inventory (TRI) data, Pending Litigation, 
and Partnerships in EPA initiatives. 

Toxic Release Inventory (TRI'). As a corporation PHP was compared to other firms in its industry. In terms 
of total releases IKP was reported to be "better than average." However, this low release rate was mostly due 
to the fact that IHP was much smaller than the average firm in its industry. When TRT data were adjusted by 
total sales, then IHP was "worst" in its comparison group. Another way to look at the TRI data is to look for 
trends over time. IHP released 950,000 pounds of toxins in 1988 (or 1.1 pounds per dollar of sales); 560,000 
pounds in 1989; and 360,000 pounds in 1990 (or 0.65 per dollar of sales). For the IHP Tennessee plant the 
primary toxic releases were zinc compounds, which were transferred off-site. 

Pending Litigation. The U.S. Environmental Protection Agency identified IHP as a potentially responsible 
party at four Superfund sites. Aside from litigation related to the Superfund sites, the CEP found no 
significant environment-related litigation in which PHP was involved from January 1986 to December 1993. 
During this same period there were three regulatory violations--both involved hazardous waste violations for 
which the company was not assessed any fines. 

Partnerships in EPA Initiatives. EP had not joined two of EPA's principal voluntary programs - the 
Industrial Toxins Project (33/50), which attempted to reduce the generation of 17 'acutely toxic chemicals, 
and the "Green Lights" Prograa, which attempted to improve lighting efficiency. 

IS0 14001 and Emvirronm~mtaP Mamagenanent Systems 

The International Organization for Standardization (ISO) was a worldwide federation founded in 1946 to 
promote the development of international manufacturing, trade, and communication standards. Originally, 
IS0 formed out of a need for common measures and technical specifications to facilitate commerce and the 
use of products in multiple nations. Most nations had representation within ISO, and the American NationaI 
Standards Institute (ANSI) was the U.S. representative. Before the IS0 9001 quality management 
standards, all standards promulgated by IS0  had been technical. 
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Continuous Improvement 
Those who have embraced TQM understand that qual- 
ity can only be built into the product, not .inspected into. 
This requires the producer to continuously identify 
and eliminate the root causes of impediments to quality. 
Continuous improvement is also the key to reducing 
the environmental impacts of the production process. 

The traditional approach to industrial waste has been 
to view it as a necessary, though unwanted, by-product 
of manufacturing. While production generates the 
waste, the responsibility to dispose of the waste in a 
safe and legal manner usually falls on the environmen- 
tal engineering department. Because environmental 
engineers receive the waste after it has been created, 
they are not intimately fz@iar with the processes that 
create it. Further,because waste reduction is not a 
component of their performance reviews, they do not 
have the institutional motivation to reduce the waste. 

The environmental engineering department is also 
responsible for completing government forms docu- 
menting the facility's wastes. Government regulations 
are created to ensure h e  health of plant workers, the 
surrounding community, and the environment in 
general. However, these regulations often create 
requirements that are very cumbersome and expensive 
for industry. For instance, under the Superfund law, a 

. Toxic Release Inventory 0 must be completed each 
year. The TRT process, which records the volumes of 
waste generated by a facility, requires paperwork that 
can take up to three months to complete; like product 
quality inspection, this is certainly not value-added! 
Replacing toxic materials used in the manufacturing 
process with more environmentally benign materials 
reduces the paperwork. 

TQEM is the logical method for preventing pollution 
wherever possible. Employing a customer focus and 
classifying the waste itself and the activities required 
to control it as non-value-added, TQEM calls for waste 
generation to be brought to a rninirnu~n.~ Operators 
and process engineers; not environmental engineers, 
are responsible for identifying and eliminating the root 
causes of process waste. Employing the continuous 
improvement approach, "zero waste" is as important 
a goal as "zero defects." 

As a result of TQEM projects, product quality often 
improves while waste is reduced. One possible 
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explanation might be that TQEM efforts empower 
employees to become more familiar with all aspects of 
the process, not those just associated with production. 
When employees are forced to consider process wastes, 
improvements to quality characteristics can result. 

Teamwork 
The team approach allows all factors of the environ- 
mental issue to be considered. Accountants are 
familiar with cost considerations, product engineers 
are familiar q d t y  considerations, process and 
chemical engineers are familiar with feasibility consid- 
erations, and environmental engineers are familiar 
with enAonmenta1 impacts. Because environmental 
engineers are trained to deal with waste after it has 
been generated, and not in methods of preventing it 
from being created in the first place, engineers with 
knowledge of the process characteristics must be 
involved. 

For example, degreasing certain aluminum components 
with TCE has required extensive safety mechanisms 
and procedures. Building better containment systems 
reduces the risk of exposure, but does not get to the 
root cause of the problem - the use of TCE. With this 
in mind, Ford, an active TQEM proponent, looked for a 
TCE-free solution to degreasing radiator coils5 Ford 
formed a team that included a chemical engineer, an 
environmental engineer, a process engineer, an 
accountant, and a product engineer. The variety of 
backgrounds on the team ensured that the pertinent 
issues of cost, product quality, process feasibility and 
environmental impact were all addressed. The Ford 
team designed an aqueous degreasing system (i.e., 
soap and water) to replace the TCE. Not only does the 
plant avoid using this toxic chemical, but the water in 
the new system is recycled as well. Sigruficantly, the 
aqueous degreaser exhibits better quality characteristics 
than the TCE degreaser. 

The above project is an example of the best of all 
worlds: improved quality, reduced cost, and reduced 
environmental impact. Certainly not all projects will 
prove so fruitful. Some "clean" alternatives may cost 
more than their polluting rivals, but that cost must be 
balanced with the benefits of the environmental 
impr~vement.~ To justdy this viewpoint, one needs 
only to look to the increasing expectations of external 
customers for "environmentally friendly" products. 



With the success of IS0 9001 and concern surrounding the 1990 Rio Earth Summit, IS0 moved to develop a 
series of environmental management standards and guidelines in order to aid companies in dealing with 
environmental issues. This series of environmental standards was developed through an international 
consensus-building process open to all interested constituencies (although heavy in representation from 
industry) and is known as the IS0 14000 series. The development of guidelines was overseen by IS0 
Technical Committee #207. The documents broadly addressed such issues as environmental labeling, life 
cycle analysis, environmental management systems, and environmental performance evaluation. An 
important aspect of the entire IS0 14000 series was that it was strictly voluntary; however, if IS0 9001 was 
any indication, certain customers -- especially those in the European Community -- would likely require 
registration for doing business. 

Most important among the IS0 14000 series were those pertaining to environmental management systems. 
Two related documents directly addressed EMS. Undoubtedly of most interest was IS0 1400 1, which gave 
the registration standards (the requirements which the EMS had to meet in order for an organization to 
become registered). For most companies, obtaining registration was the main reason for their interest in IS0 
14001. In addition, IS0 14004 provided useful guidelines which an organization could consult when 
implementing an EMS (but these were not required for regi~tration).~ 

An EMS is a formal system used by a company to manage the environmental aspects of its business. To 
some extent, all organizations with environmental issues have environmental management systems, but the 
nature and extent of an environmental management system as exemplified in an IS0 14001-certifiable system 
may be much different from a company's exishg system. Most companies had procedures that addressed 
compliance but went little beyond that. The development of the IS0 14001 standard represented a change in 
philosophy in organizations throughout the world in the way they approach environmental issues. Movement 
was away from a compliance orientation, where environmental issues were seen only through the eyes of 

0 government regulation, and toward a philosophy wherein an organization steadily reduced environmental 
impacts of its products and processes. The philosophy was exemplified in the five fundamental principles 
built into the EMS standard. These principles included commitment, planning, implementation, measurement 
and evaluation, and continual improvement. I .  short, these principles required a company to: 

1. develop an environmental policy 
2. iden* the organization's environmental aspects 
3. decide on the organization's environmental goals and objectives 
4. develop formal procedures and systems for achieving its objectives 
5. control and document perfomance relative to its goals 
6.  continually review and improve the system. 

The assumption that an effective and functioning EMS would lead to improvements in environmental 
performance was key to the success and acceptance of the standard. Evidence suggested that the fundamental 
change in philosophy toward the environment could help organizations improve environmental performance, 
lower environmental management costs, and improve stakeholder relations. Furthermore, the standard 

2. Certification to IS0 1400 1 would normally be given by a third-party, independent registrar who audits an 
organization to establish that the standards are met and who gants certifcation (or registration in Europe). IS0 1400 1 
may also be the basis for second-party certification, in which a customer assuresthat a supplier meets the standard, and 
first-party certification in which an organization self-declares that it has met the standards in IS0 1400 1. 
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required organizations to set objectives and targets for their significant environmental aspects. It also 
required a commitment to continual improvement and the prevention of pollution. As a result, it might be 
difficult to maintain registration to the standard without reductions in pollution levels. 

However, some constituencies contended that the environmental benefits of the standard would not be as 
geat as others claim. Their argument was supported by the fact that IS0 14001 was not an environmental 
performance standard. Indeed, nowhere in this standard were levels of pollution specified for any industry or 
business. Thus, it was conceivable that an organization could initially be registered to IS0 14001 with 
relatively high levels of emissions. IS0  14001 also permitted considerable latitude in the selection of 
objectives and targets, so the company needed only to focus on those priorities that were sigmficant and to 
which it was willing to commit. Moreover, because the environmental improvement goals were self-imposed, 
one registered company's environmental performance might not equal another's. Although this difEerence 
might not seem equitable, the standard was written to be applicable to a broad array of organizations. Indeed, 
the standard could be applied to companies that had varied environmental considerations, cultural and 
industry contexts, and access to technology, infkastructure, and resources. In addition, the IS0 deht ion  of 
"organization" was written so that it could be flexibly applied across various organizational levels. This 
meant that an entire corporation could be registered, but it was more likely that in the beginmug single plants 
or business units would seek registration to the standard. While most organizations would seek thud-party 
re~stration (e.g., fiom an EMS auditing organization), IS0 14001 also permitted second-party auditing (e.g., 
to determine if a supplier meets the standard) and even self-declaration. 

Time for Action 

Now that the final standard had been released, Rick knew that he needed to move forward if he were to keep 
the Tennessee facility on the cutting edge. He was concerned about the commitment of top management to 
the program, whether it would really be of benefit to the company, and most importantly, the time and costs 
required to implement the program. In order to minimize the cost, he had decided that company personnel 
should design the system, rather than hinng an expensive consultant to do so. This approach also had the 
advantage of requiring greater participation fiom other managers whose commitment, Rick was sure, would 
be necessary for success. But Rick was also concerned that he knew little about IS0 14001 and 
environmental management systems. While a consultant's compliance audit (see Appendix A) showed that 
the facility currently complied with applicable laws, an IS0 14001 gap analysis (see Appenhx B) revealed 
that the current environmental program was far from the system envisioned in the IS0 standards. The gap 
analysis was performed by comparing the requirements of the IS0 14001 standard to IHP's current 
operations. The results showed that some of the elements were already in place to some degree but were not 
developed to the extent required by IS0 14001. Other elements were missing completely. The conclusion 
was that IHP's current EMS would require substantial moddication and development to conform to the 
standards. Most deficiencies were related to lack of formal procedures or focusing only on environmental 
compliance. 

The following week., Rick was scheduled to provide a presentation to corporate management on IS0 14001 
registration and its costs and benefits. They would then decide whether to recommend proceeding with 
development of an ISO-certifiable EMS. If he got permission to move forward, Rick was supposed to present 
to the 14001 implementation team a preliminary environmental policy statement, a list of environmental 
aspects, and some objectives and targets for the facility. 
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As he began to work on the policy statement, he realized he did not want to just copy the IHP corporate 
environmental policy statement, he wanted the Tennessee plant to establish a more enlightened commitment. 
How did the global efforts toward sustainable development impact IT3 policy? Should he attempt to make 
the policy conform to, or approximate, the Business Charter for Sustainable Development bublished by the 
International Chamber of Commerce)? He also planned to benchmark the policy against other companies 
who were seen as leaders in the environmental management area. However, he also recognized that the 
facility statement had to conform to the IHP corporate environmental policy and, most important, the IS0 
1400 1 standard. I S 0  registration required that the policy include a commitment to continuous improvement, 
to prevention of pollution, and to compliance with all relevant laws and regulations. 

Writing the objectives and targets seemed to be a much more difficult task. First he needed to identrfy the 
organization's environmental aspects (environmental aspects are those elements of an organization's activities 
that have the potential to impact the environment, whether adverse or beneficial). He knew he wanted to 
move the company in the direction of life-cycle thinking and to work with suppliers on their environmental 
performance. He also had a pretty good characterization of the company's waste streams and the results of 
the compliance audit (see Appendix C). Yet it all seemed rather vague: Once we identify some of the primary 
aspects, how should the objectives be written? How much reduction should we expect? Where should we 
place our priorities? Where might we be able to save the most money through waste reduction? How do we 
measure the results? Still, he had to have some preliminary ideas for the following week's meeting. 

International Hardware Products, Inc. 

'q 
""1 



Appendix A 

International Hardware Products - EMS Gap Analysis 

I Background 
The purpose of this report is to iden* current practices at IHP and compare them to the 

I requirements of the IS0 14001 standard, identrfy existing gaps, and provide recommendations for 
future action on developing a certifiable EMS. 

I - 
IHP IS0 14001 Gap Analysis 

This section lists the core elements of an EMS required by IS0 14001 along with an 
estimation of W s  current level of, adherence to each. It should be noted that the IS0 14001 

I standard is not, nor wiU it be, a legal requirement. Therefore, any deficiencies between the standard 
and IHP's current practices indicate changes needed only if you choose to pursue registration. The 

I 
information on the environmental activities of IHP was obtained from interviews with plant personnel. 
The core elements of the standard are: 

I 
1. The organization shall establish an environmental policy. MP has an official corporate 

environmental policy. The document states that every employee is to be aware of the policy and 
adhere to it. The policy does not appear to be in general use in the Tennessee plant, however, 

I and it does not specify procedures for assuring its implementation and effectiveness as required 
by the standard. Use of the corporate policy by IHP of Tennessee for IS0 1400 1 would require 0 
significant modification. 

I 2. The organization shall establish and maintain procedures for identifying environmental 
aspects. LHP has no formal procedure for identrfylng its environmental aspects. 

I 3. The organization shall establish and maintain procedures to identify and have access to 
legal and other requirements applicable to its environmental aspects. IHP has no formal 

I procedures for iden-g its legal requirements. However, corporate review of all permitting 
and compliance documents is available, as is corporate legal council. IHP performs an internal 
environmental compliance audit approximately once every three years, and personnel sometimes 

I attend industrial extension seminars. Registration would require documented procedures. 

I 
4. The organization shall establish and maintain documented environmental objectives and 

targets. The corporate environmental policy lists general environmental objectives but no specific 
targets, and it appears that MP personnel are not generally familiar with the corporate objectives. 

I Furthermore, registration of the Tennessee plant would require that IHP generate its own set of 
objectives and targets (which would likely be related to the corporate objectives). 

I 5. The organization shall establish and maintain procedures for achieving its objectives and 
targets. IHP has no procedures for achieving the corporate objectives. There are no targets and 
therefore no procedures for achieving them. /-! 



The organk~ation~s top management shall appoint representatives with defined roles of 
overseeing and reporting on the EMS. It s h J l  also provide the resources essential to the 
implennewtatiom of the EMS. While personnel are assigned to MP's regulatory compliance, top 
management has not appointed representatives to specifically oversee the EMS. Rick Thompson 
(Quality Manager) and Sandy Jones (General Foreman) are the driving force behind this effort. 
Limited human and financial resources have tentatively been authorized for this project by upper 
management. 

The organbartiom shall estabnish and maintain procedures for training employees. MP 
provides training required by law for handling hazardous material and waste. The training does 
not go beyond compliance, however, and there do not appear to be formal procedures for any of 
the training that does occur. 

8. The organhation shall establish and maiantain procednnres for facilitating internal and 
externall communnications. lHP puposellly facilitates no external communication on 
environmental matters other than that required by law. Internal communication is likewise 
constrained to that required by law and is focused only on compliance. 

9. The organizatiom shdl establlish and maintain documents describing the core elements of 
the EMS m d  providing direction to related documents. MP has no formal EMS and 
therefore no documents describing it. 

8 PO. The organization shdl establish and maiwtain procedures for document comtrol. MP 
follows a formal corporate document retention and distribution policy. The policy for 
environmental documents focuses primarily on compliance and would have to be significantly 
modified for 14001 registration. 

11. The organhation shdll establish operating procedures for activities asso~iated with 
identified emvi~rcannwental aspects. Current operating procedures address quality and safety 
concerns but not environmental aspects. 

112. The organizatiorm shall establish and mainntiaim emergewcy procedures. IHP has a formal 
contingency plan. The plan focuses mainly on protecting human safety and does not specifically 
address mitigating environmental impacts. However, MP Tennessee is currently working on spill 
prevention, control, and countermeasure procedures (required by regulation). 

13. The organhation sltnanl establish and m~antain procedures for monitoring and measuring 
operations with potential enviromment;rnP impacts and nnaiwtainm a prancedunre for complying 
with relevant envinronnmemtd regmlatioms. WP has no formal method for monitoring its 
procedures for environmental impacts or complying with environmental regulations. It does, 
however, perform measurements required for permits. 

14. The organizatiom shall1 establish and mairataim procedures for da?fnning responsibility for 
investigating9 mitigathg, andl comctinng n~ncanmffomance~ No formal procedure exists. The 



general foreman of the galvanizing area is responsible for assuring environmental conformance 
on compliance issues but has no formal method. 

15. The organization shall establish and maintain procedures for maintaining environmental 
records. MP has procedures for maintaining quality records for its IS0 9000 program. This 
could provide the basis for maintaining environmental records. Currently, training records for 
hazardous waste and material handling are kept, along with the results of environmental audits, 
although no formal procedures exist. 

16. The organization shall establish and maintain procedures for periodic EMS audits. IHP 
has no EMS so there are no procedures for auditing it, although they do perform periodic 
compliance audits as discussed. 

17. The organization's top management shall periodically review the EMS for continuing 
suitability, adequacy, and effectiveness. IHI? has no EMS so there is no review. 

Each of these elements is summarized in Appendix B. This list illustrates that MP has done weIl on 
environmental compliance to this point but has weaknesses in the areas of pollution prevention and 
mitigation and in formal procedures. There is a sigruficant amount of work to be done to achieve 
registration, with a corresponding investment in time and resources. Conversely, the fact that there 
is so much to do indicates there may be much to gain by pursuing registration of the plant. 
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Appendix C 

January 5, 1996 

Chuck Steiner 
Industrial Extension 
Nashville, TN 37996 

Rick Thompson 
International Hardware Products, Inc. 
1500 American Way 
Nashville, TN 37982 

Dear Rick: 

I am pleased to provide a report of the environmental compliance survey conducted at MP on 
December 13, 1995. Hopefully, the report and our discussion during my visit will help with your 
planned efforts to adopt the IS0 14001 standard. As promised, I've also enclosed some 0 
information on oily water separation and treatment devices. 

The Tennessee Department of Environment and Conservation, TDEC, may inspect your facility in 
the future. When that occurs, this report may be used to demonstrate efforts made to achieve 
on-going compliance with environmental regulations. 

Only TDEC regulates environmental matters in Tennessee. My opinions do not obligate TDEC in 
any way. 

Very truly yours, 

Chuck Steiner 
Waste Reduction Consultant 



Appendix D 

IHP manufactures stamped metal products for use with door, window, and other systems. Their 
facility has a few small out-buildings, but the primary building has almost 4 acres under roof. It 
houses all manufacturing, warehousing, and offices. The company employs about 320 persons. 

MP recently adopted an I S 0  9000 - family product-quality-management standards program and 
plans to adopt the IS0 14001 standard when those standards are released. The emerging IS0 
14001 standard relates to the management of environmental activities. It has no formal 
relationship to I S 0  9000, but both standards emphasize establishment of a policy requiring 
systematic planning, implementation, checking, corrective action, and periodic high-level review. 

Compliamce Status 

In the following paragraphs I discuss and provide comments on EP status with respect to 
regulatory compliance for the waste streams they generate and for other duties possibly incurred 
by handling various chemical substances. 

Waste Water 

MP discharges all sanitary wastewaters directly to the publicly owned treatment works (POTW). 
The plant also discharges, following pretreatment, the wastewaters generated by a zinc 
electroplatinglchromium conversion coating process. Daily monitoring and frequent in-process 
regulation of pH assures effluent from the pretreatment process meets all sewering requisites. 
MP says there have been no complaints fiom the POTW. 

I suggest you get a copy of the sewer ordinance. It's often useful to know precisely what's 
expected of your facility discharges. 

Stormwater 

MP has an NPDES (National Pollution Discharge Elimination System) permit for stormwater y r 
releases. Their Stormwater Protection Program (SWPP) plan was prepared by a Professional 
Engineer registered in Tennessee. Appropriate annual sampling was conducted and properly 
reported to the Tennessee Department of Environment and Conservation, TDEC. 

Air Emissions r 
I-. 

Permits are in-hand for IWP's boilers, a baghouse collecting dust fiom a grinding operation, and 
for volatile organic compounds (VOCs) and hazardous air pollutants (HAPS) emanating from 
electroplating line brightening baths. IHP recently had an outside consultant conduct a facility air 



emission survey. (3 
MP's electroplating brightening operation has a "potential to emit" less than 5 tons of VOCs per 
year, hence is considered by TDEC to be an "area source." Brightener purchasing records are 
kept to verify usage. 

RCRA Hazardous Wastes 

MP is a large quantity generator of Resource Conservation and Recovery Act (RCRA) hazardous 
wastes. They generate more than 2,200 pounds per month of F006 sludge from the wastewater 
pretreatment process. Manifests for transport and disposal of hazardous wastes are prepared, 
monitored, and kept as required. Annual hazardous waste reports are sent to TDEC. 

MP prepared a hazardous waste reduction plan (HWRP) as required to meet this state 
requirement for hazardous waste generators. The HWRP includes all required elements. 

I did not review the HWRP in detail, but feel you may find relating hazardous waste generation to 
the specific reason for the waste being generated may lead to better control. As we discussed, 
counting pieces processed seldom truly measures why waste gets generated. 

Used Oil 

MP discards a considerable amount of oil consisting primarily of synthetic fluids and lubricating 
oil fiom the company's many metal fabricating operations. It has had analyses conducted to 
demonstrate that the oil is not subject to 40 CFR part 261 when burned for energy recovery. Its 

0 
"used oil" gets transported to an "on-specification" oil burning facility by a transporter with an 
EPA ID number. 

Oil Storage 

MP stores above ground more than 1,320 gallons of fuel oil at its facility. Hence, the company is 
subject to duties required by spilI prevention, containment, and control (SPCC) rules at 40 CFR 
112. IHP has an SPCC plan; however, the plan was not prepared under the supervision of a 
professional engineer as required. 

Generally, items already addressed by the professional-engineer-prepared stormwater pollution 
prevention plan will accommodate 40 CFR 112 requirements. I feel you should have the 
professional engineer who did your SWPP plan put the two plans together. 

Special Wastes 

IHP is hlly cognizant of TDEC's special waste requirements and has secured appropriate permits. 
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Waste Stream Analysis 

Absorbent Padding 



Grinding Dust 

Used Ion Exchange Resins 

G-rindings from Making Tooling 

Water from EDM Machine 

Residue from Cleaning up Spills 

Scrap Pallets and Wooden Crates 

Package Material 

Cardboard 

Banding (Metal and Plastic) 

Restroom and Cafeteria Garbage 

Paper 

Package Material 

Toner Cartridges 

Thermal Transfer Ribbon 

Plant Garbage 

MedicaI Waste 

1,800 lbs. 

38 lbs. 

142 gals 

2,870 yds3 

2,900 yds3 

89 lbs. 

Stabilization & Land Disposal 

StabiIization & Land Disposal 

Metals Recovery 

Neutralization - POTW 

Case by Case Basis 

Land Disposal-Demolition Area 

Recycling 
Land Disposal 

Recycling 
Land Disposal 

Land Disposal 
Metals Recovery 

Land Disposal 

Land Disposal 

Land Disposal 

Land Disposal 

Land Disposal 

Incineration 



International Chamber of Commerce 

The Business Chartmfor Sustainable Development 
~ n c @ ~ e s f s v  .&vir~nmeuatal Management 

Pifnh Anniversary Editicpm 

Foreword 

There is widespread recogrution today that environmental protection must be among the highest priorities of every 
business. 

In its milestone 1987 report, "Our Common Future," the World Commission on Environment and Development 
(Brundtland Commission) emphasized the importance of environmental protection to the pursuit of sustainable 
development. 

To help business around the world improve its environmental performance, the International Chamber of Commerce 
created this Business Charter for Sustainable Development. It comprises sixteen Principles for environmental 
management whck, for business, is a vitally important aspect of sustainable development. 

This Charter assists enterprises in fulfilling their commitment to environmental stewardship in a comprehensive fashion, 
in line with national and international guidelines and standards for environmental management. It was formally launched 
in April 1 99 1 at the Second World Industry Conference on Environmental Management in Rotterdam, and continues to 
be widely applied and recowed around the world. 

Sustainable development involves meeting the needs of the present without compromising the ability of future 
generations to meet their own needs. Economic growth provides the conditions in which protection of the environment 
can best be achieved, and environmental protection, in balance with other human goals, is necessary to achieve growth 
that is sustainable. 

In turn, versatile, dynamic, responsive and profitable businesses are required as the dnving force for sustainable 
economic development and for providing the managerial, technical and financial resources to contribute to the resolution 
of environmental challenges. Market economies, characterized by entrepreneurial initiatives, are essential to achieve 
this. 

Business thus shares the view that there should be a common goal, not a conflict, between economic development and 
environmental protection, both now and for future generations. 

Making market forces work in this way to protect and improve the quality of the environment -- with the help of 
standards such as IS0 14000, and judicious use of economic instruments in a harmonious regulatory itamework is an 
on-going challenge that the world faces in entering the 2 1 st century. 

This challenge was recognized by the nations of the world at the 1992 United Nations Conference on Environment and 
Development, whch called on the co-operation of business in tackling it. To this end, business leaders have launched 
initiatives in their individual enterprises as well as through sectoral and cross-sectoral associations. 

In order that more businesses join this effort and that their environmental performance continues to improve, the 
International Chamber of Commerce continues to call upon enterprises and their associations to use the following 



Principles as a basis for pursuing such improvement and to express publicly their support for them. 

Individual programmes to implement these Principles will reflect the wide diversity among enterprises in size and 
function. 

The objective remains that the widest range of enterprises commit themselves to improving their environmental 
performance in accordance with these Principles, to having in place management practices to effect such improvement, 
to measuring their progress, and to reporting this progress as appropriate internally and externally. 

1. Corporate priority; To recognize environmental management as among the highest corporate priorities and as a key 
determinant to sustainable development; to establish policies, programmes and practices for conducting operations in an 
environmentally sound manner. 

2. Integrated management; To integrate these policies, programmes and practices fully into each business as an 
essential element of management in all its functions. 

3. Process of improvement; To continue to improve corporate policies, programmes and environmental performance, 
taking into account technical developments, scientific understandmg, consumer needs and community expectations, with 
legal regulations as a starting point; and to apply the same environmental criteria internationally. 

4. Employee education; To educate, train and motivate employees to conduct their activities in an environmentally 
responsible manner. 

5. Prior assessment; To assess environmental impacts before starting a new activity or project and before 
decommissioning a facility or leaving a site. 

6. Products and sewzces; To develop and provide products or services that have no undue enwonmental impact and 
are safe in their intended use, that are efficient in their consumption of energy and natural resources, and that can be 
recycled, reused, or disposed of safely. 

7. Cusromer advice; To advise, and where relevant educate, customers, distributors and the public in the safe use, 
transportation, storage and disposal of products provided, and to apply similar considerations to the provision of 
services. 

8. Facilities and operations; To develop, design and operate facilities and conduct acuvities talung into consideration 
the efficient use of energy and materials, the sustainable use of renewable resources, the minimization of adverse 
environmental impact and waste generation, and the safe and responsible msposal of residual wastes. 

9. Research; To conduct or support research on the environmental impacts of raw materials, products, processes, 
emissions and wastes associated with the enterprise and on the means of minimizing such adverse impacts. 

10. Precautionary approach; To mod@ the manufacture, marketing or use of products or services or the conduct of 
activities, consistent with scientific and techcal understandmg, to prevent serious or irreversible environmental 
degradation. 

I I .  Contractors and suppliers; To promote the adoption of these principles by contractors acting on behalf of the 
enterprise, encouraging and, where appropriate, requiring improvements in their practices to make them consistent with 
those of the enterprise; and to encourage the wider adoption of these principles by suppliers. 

12. Emergencypreparedness; To develop and maintain, where sipficant hazards exist, emergency preparedness plans 
in conjunction with the emergency services, relevant authorities and the local community, recognizing potential 
transboundary impacts 



13. Transfer of technology; To contribute to the transfer of environmentally sound technology and management methods 
throughout the industrial and public sectors. 

14. Contributing to the common effort; To contribute to the development of public policy and to business, governmental 
and intergovernmental programmes and educational initiatives that will enhance environmental awareness and 
protect~on. 

15. Openness to concerns; To foster openness and dialogue with employees and the public, anticipating and responding 
to their concerns about the potential hazards and impacts of operations, products, wastes or services, including those of 
transboundary or global siguficance. 

16. Compliance and reporting; To measure environmental performance; to conduct regular environmental audits and 
assessments of compliance with company requirements, legal requirements and these principles; and periodically to 
provide appropriate information to the Board of Directors, shareholders, employees, the authorities and the public. 

Note: The term environment as used in this document also refers to environmentally related aspects of health, safety and 
product stewardship. 

Support for the Charter 

The ICC undertakes to encourage member companies and others to express their support and implement the Charter and 
its Principles. A list of these companies can be obtained from ICC Headquarters. The ICC also publishes regularly a 
Charter bulletin which provides more specific information on the Charter's Principles and different interpretations 
possible - an attribute of the Charter that has been widely commended. 

The first edition of Business Charter for Sustainable Development was adopted by the ICC Executive Board on 27 
November 1990, and fxst published in April 1991. It was prepared and revised by the ICC Working Party for 
Sustainable Development. 

Chairman: Peter Scupholme (British Petroleum) Vice-chairman: W. Ross Stevens III (Du Pont). The ICC is indebted 
to numerous companies and business organizations for their input in preparing and revising the Charter. For further 
mfomation, contact Oliver Keserue, Project Manager at ICC Headquarters, Paris. 

The Business Charter for Sustainable Development provides a basic framework of reference for action by individual 
corporations and business organizations throughout the world. It has been recognized as a complement to environmental 
management systems. To this en4 the ICC, the United Nations Environment Programme (UNEP) and the International 
Federation of Consulting Engineers (FDIC) have developed a lut to help enterprises integrate environmental 
management systems in the daily management practices, a step consistent with the objectives set out in t h~s  Charter. 

The Business Charter has been published in over 20 languages, including all the official languages of the United 
Nations. 

I- 
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WHY IEH-TENNESSEE MAY WANT 
IS0 14000 CERTIFICATION? 

CUSTOMER REQUIREMENTS 07- - COST OF EXTERNAC- 
PREFERENCES 

I 
I 

CONSULTANTS 
- ATmZlDES OF KEY CUSTOMERS I 

I * - TYPE OF CUSTOMERS - I INTERNAL COSTS 
-- INTERNATIONAL SALES ... -CC.-... . . CI L. -CI 1 -- DOCUMENTATION 

# -  TRAINING 

I COST SAVINGS 
1 

1 I 

I --AVOIDED LITIGATION 
- RECYCLE & REUSE 
- SAFE SUBSTITUTES 

1 

I OPPORTUNIW COSTS 

I - LESS INSPECTION I 
- LOWER INSURANCE RATES I CONCERNS ABOUT 

I REGlSTRATiON 
I 

Ern PROTECTlON ' - EMERGENCY READINESS 

-REDUCTION IN PENALTY 

IMPROVED ENVIRONMENTAL 
PERFORMANCE 
-- PRlORlTlZATlON 
- GOOD PRACTICES 
- CROSS FUNC. INTEGRATION 

LEADERSHIP 
- FIRST MOVER 
- TYPE OF INDUSTRY 
- TYPE OF CUSTOMER 

I -- CONSISTENCY 
1 -COMPETENCE 

I -- RECOGNITION 
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~ Environmental Policy Statements 

Thomas J. Dean 
Associate Professor of Management 

University of Tennessee 

Purpose and Nature of Environmental Policies 

Purpose 

Externally; 

Reflest Image and Intent to con~munity, enlployees, suppliers and regulators 

Internally; 

Codify commitment 

Drive strategic and operational declsion.ninking 

*Nature 

"An organization should first focus on what needs to be done-it should ensure 
commitment to environmental management and define its policy." 

A "statement by the organization of its intentions and principles in relation to its 
- - 

overall environmental performance which provides a framework for action and 
for the setting of its environmental objectives and targets." 

I IS0 14001 Requirements I I Format Issues in Drafting a Policy I 
*Standard requires that the policy; 

a) be appropriate to the nature, scale and environmental impacts of the 
organization's activities, products, and services; 

b) include a commitment to continual improvement and prevention of pollution; 

C) include a commitment to comply with relevant environmental legislation and 
regulation, and to other requirements to which the organization subscribes. 

d) be made available to the public 

Length 

Breadth 
Policy versus operational procedures 

Policy versus goals or objectives 

General versus specific commitments 

Structure 
Single paragraph 

Generic statement followed by set of principles 

Multiple paragraphs 

Reference to organizational mission 

Fit with other policy formats 



Environmental Policy Dimensions Environmental Policy Dimensions 

* Suslalnable Development; to conduct b u s i n s  in a manner consistent wllh the prlndple ofsuslalnable Habitat Enhancement; to manageland to enhance the habllat for wildlife. 

Zero Waste and Emissions; to drive towards zero waste generation and emissions. 
Environmental Leadership; to lead the industry in addressing environmental issues. * Contlnual Irnproven~ent; tocontloually improve envlronmental perforniance. 

* Stakeholder Orientation; to recognize the environmental needs and desires of relevant slakeholder groups and 
address thme needs and desires whenever practical. EMS Continual Iniprovemenl; to mntlnually improve the environmental management system. 

0 Integration; to integrate envlronmental mnslderalions into other lunctlonal acilvlties and Into top management * Training and Awareness; to train all employees In relevant environmental issues. 

dedsion-maklng. * Measurement; to develop and maintain environmental performance measures. 

Compllance; to comply with o r  exreed all relevant legislation and rcgulatlon. Reporting; to report environmental performance to external constituencies. 

Environmental Performance; to mlnlmlze the environmental Impact of the company's products and sewices. Life Cycle Thinking; to mlnlmlze environmental Impacts beyond the boundaries of the organization. 
P d b i y  divided lnto the mediums of air, water and land, or  speciflc to particular environmental problem 
(1.e. greenhouse gases). Suppller Preference; to give preference to suppliers and contractors who have demonstrated envlronmentaliy 

responsible products, services, and managemenL 
Pollution Prevention; to utilize the techniques of pollution prevention. * Suppller and Customer Assistance; to a%sislsuppliers and customers in improving thelr environmental 
Recycling o r  Reuse; to  minlmize waste through rffycllng or  reuse. 

Energy Corsenation; to emdently use energy and reduce the use of energy. Research & Developmenl; to develop technological solutions to envlmnniental problems. 

Reiaurce Consenation; to  emclentiy use resources and reduce the use of resources. 

Procter & GambJe Bristol-Myers Sqmibb Environmental, Health, and Safety Policy 

Procter & Gamble eontinuailgr strives to improve the It is the policy of ~ristol-hzyers sqoibb to protect the health,safety, and quality of life ofilsemployees, 
customers, and the publle, and to conduct all of its activities in an euvlronmentally sustainable manner 

enGronmental quality of its psoducb, packagin& and which takes into conslderaflon Ule integrity of natural systens--l.e., land, water, alr, and biodlverslly. 

operations airoond the world. To carry out this commitment it Bristol-Myers squibb will strive to continuously improve its environmental, health, and safety (EHS) 
perlornlance by adnimizing and, where feasible, eliminating negative EHS impacts a%sociated w1U1 Its 

is Procter & Gamble's policy $0: facllilies, activities, and produck Management will ensure that every employee understands the importance 
of and Is responsible and accountable for, integrating EHS considerations lnto heir  daily responsibilities 

e Ensure our products, packaging, and operations are safe for our employees, BrisIol-Myers Squlbb, Its dlvlslons, and buslnes lunctlons will consider Ute EHS concerns ofstakeholders, and 
consumers, and the environment. work in an integrated manner to Identify, evaluate, and resolve EHS Impacts related to the management of 

resources and thelr related hyproducts--l.c, selection, use, and exposure. 
Reduce or prevent the environmental impact of our products and packaging in 
their design, manufacture, distribution, use, and disposal, whenever possible. *To  the extent feasible, Bristol-hfyers Squibb will give preference tosuppilers and contractors whose EHS 

mmmitment and practices are consistent wlth Its own, and who havedentonstrated 

8 Meet or exceed the requirements of all environmental laws and regulations. environmentally-respnsibIe pmducts,services, and managentent 

* Brislol-Myers Squibb, its divisions and businesr function$ will develop and malntaln EHS perforn~ance 
e Continually assess our environmental technology and programs, and monitor measures, conduct regular performance evaluaflons, and report flndlng to Internal and external 

progress toward environmental goak. stakeholders. 

* Compllance wlth all relevant government requirements and company policies and guidelines will be the 
minlmum acceptable level ofpertormance for the Company's dlvbions, business functions, and employ-. 



Environmental Aspects, Objectives, and Targets 

Thomas J. Dean 
Associate Professor of Management 

University of Tennessee 



IS0 14001 Requirements 

The organimtiow shall establish a d  wneimhin a procedure to identify the 
a . l ~ t * m m m ~ m ~ m  v,u YYUIIUuLIU;uIIJ ~ ~ p e c t s  of its ec th i t i~s~  products or services that it can control and over 
which it cam k expected to have am iwWuewce, in order do determiwe those which have 
or cam have sigmiflcamt impac%s om the e~~~.viromwne~t The a>qaonniza%ionn $haul emnre 

that the aspects nreUa%ed to these sigmifl"ncmt impicts are considered in setthg its 
~nvirommenbU objectives. 

The orgamimtion shaDP eshbUislh and maniwtaanfw a procedure $0 identify anand have access 
to legal and other areqnip.aememts to which the oorgamimtioen saabscribes, that are 

applicable to ew~nronmenda8 aspects of its activities, products, or services, 

The asqgrnrmimtion &dl mtabbh atand mindtaraiun docmenmM em~ronamem~~ objectives 
md at. cwh mlcmmt h d m  a d  level w~U the o a m h G m 0  

IS0 EMS Definitions 

Ewvinru~nmeantarl Performance; MeasurabUe ountpanP?i; of the envlrabmenhl manmraagenarnenat 
system, nrdatinmg the organizatia~na's corntroll of' the impact of its activiBes9products9 
and services laan the envifowment, based on ib enmvkonma?ntd pdicy, u~bjwtivw, annd 
brgets. I 

Environmental Objectives; 0virall enviroomental goals, arising frob the 
ennvisonm~rntaR policy and dgwiifiwnnlt impacts9 @.hat an organ&atio sets itse1lfto 
anchieve, and which are qnaalmltiifled wherever practicable. 

Envimnmentsl Target; ~ e t a i l h  performanee reqoirem& quantified wherever 
practicable, applicable b the a~lrganization or parts thereofP &rent a ~ s e  from the 

PF 
[ 

enmvironmmental oIbjecU.iva and &at need to be set end met im order Q achiarva: thaw 
. , objectives. 

@ Environmemhl statement by the Organhaticbm of its imtemtiom md pdmdlpla in UYUl 

reBartiom to its overdl ~navko~memtd p whidn P ~ Q B ~ ~ W  a k m e w ~ ~ - k  far 
actiom and for QB$e setQiing of its a:mvhomenaM objecavm md targets. 

t I 



Aspects versus Impacts 

Activity; Handling of hazardous materials 
Aspect; potential for accidental spillage 

Impact; contamination of soil or water 

Activity; Vehicle maintenance 
Aspect; exhaust~emissions 

Impact; reduction of air pollution 

Evaluating the Significance of Environmental Aspects 

The scale of the impact 
The severity of the impact 
The probability of occurrence 
The duration of impact 
Primary and &condary impacts 
Regulatory relevance 



This s a procedure that can be dealt with in four stages. 

Step 1 Select an Activity or Process 

Example: Product Design 

Step 2 Identify Environmental Aspects of the Activity or Rucess 

Identify as many ent5rommtal aspects as pwnble acsodakd with 
the dected adivity or process. 

Enample: .Produd W g n  can have the following aspecrs 

P-g==w 

f each of the identifietd mviroMmental impacts arn 
dl organisation Quantification can aid judgwnmt 

Evalua- on be hdlittted by considesing 

E n w d  Concerns: 

Phe scale of the impact 
the wvdty of the impact 

* p r o w I ( y o f ~ e n c € ?  
pemamme of impact 

B u s i m s  Concerns 

* p o w  &tory and legal exposue 
0 diffiinrlty of changing the impact 
@ cost of changing the impact 

effect of change on other activities and proaess6?s 



WHAT ENVIRONMENTAL ASPECTS WOULD IEH-T IDENTIFY? 

PACKAGING 

X 

INCINERATION 

WATER 

AIR 

GROUND 

OFFSrE 

PAINTING 

METAL CUITING, 
STAMPING &WELDING 

ELECrnOPLATlNG . 

OFFICE ACTIVITIES 

USED OIL 

OIL STORAGE 

- CLEANING 

Setting Goals and Benchmarks; Some Considerations 

1. Environmental Policy 

2. Significant Environmental Aspects 
3. Potential Cost Savings 
4. Cost of Improvement 

5. External constituencies 

6. Measurability 
7. Regulatory Requirements 



a 

Practical Help hvkonmentarl Management Plans and Program 

Example of Objectives and Targets Liked in Environmental 
Management Plans and Program 

Pofiey. To conserve natural resources. 

Objeclve: To minimise the use of water wherever technologically 
and commercially viable. 

Target: To reduce water consumption by 15% of present levels 
within 0% yeaK. 

Such r targe wodd in him have to be translated ink a number of 
action p h ,  including for exsample: 

Action plan: Wtdl equipment to recycle rinse water for Process A 
b r  reuse in Process 81 which does not quire water of R e  same high , 
quality. . .  . . . 

Person responsible: John Waters 

~ S O U T O ~ S :  existing operations staff 
new water recycling technology 
100K from capital budget 

Completion Bats November X, 19XX 

SELECTION IS CRITICAL 

Accreditation & experience in SIC 

International Visibility 
-- Reputation 
-- Acceptance 

Ability to joint register to 9000 & 14000 

Rigor (depends on gods) 

Consisiency (depends i$dy on personnel) 

Certification Preferences 



IEH-TENNESSEE CASE 
EPlLOG 

AS OF MAY, 1997 IEH OF TENNESSEE HAD YET TO FULLY 
COMMIT TO DEVELOPING AN IS0 14001 EMS. IT SEEMS IHAT 
M E  FACILITY MANAGER AND CORPORATE WERE CONCERNED 
WITH THE COSTS AND DID NOT SEE ENOUGH IMMEDIATE, 
CONCRETE BENEFITS FROM CERTIFICATION. PERHAPS MOST 
IMPORTANTLY, RICK THOMPSON (WHO WAS CHAMPIONING THE 
INITIATIVE) WAS TRANSFERRED TO ANOTHER IEH FACILITY. 
THE NEW QUALITY ASSURANCE HEAD WAS INTERESTED IN THE 
STANDARD, BUT LESS MOTIVATED TO PURSUE IT. HE DID, 
HOWEVER, ATEND A COUPLE OF SEMINARS AND WORKSHOPS 
ON IS0 14001. ESSENTIALLY, THE FACILIN WAS TAKING A 
WAIT AND SEE' APPROACH. CORPORATE WAS REPORTEDLY 
CONllNUlNG TO MONITOR ACCEPTANCE OF THE STANDARD, 
BUT WAS PREOCCUPIED WITH AN AGGRESSIVE ACQUISITION 
r n T E G Y .  

MEANWHILE, PHUIPS NORTH AMERICAN BECAME THE FIRST 
TENNESSEE FAClLl'rY CERlFlED (BUT THE PLANT WAS SOLD 
SHOAnY THEREAF.TER). GENERALLY, FIRMS IN THE EU WERE 
MOVING RAPIDLY TO IMPLEMENT THE STANDARD, AND THE 
MINISTRY FOR INTERNATIONAL TRADE AND INDUSTRY IN 
JAPAN WAS ASKING MAJOR MANUFACTURERS THERE TO 
PURSUE CERTIFICATION. U.S. INDUSTRY, BY COMPARISON, 
WERE, LIKE IEH, WAITING FOR MORE CONCRETE EVIDENCE OF 
A PAYBACK. 

OVERVIEW OF IS0 14001 

DRAMATICALLY DIFFERENT APPROACH THAN VIA 
REGULATION (CONSIDER IN CONTEXT OF COMMONS 
GAME) 

ADDRESSES CONTEMPORARY NEED GIVEN GLOBAL ECONOMY 
AND EXTENT OF ENV. PROBLEMS 

REFLECTIVE OF MANAGEMENT'S DESIRE TO TAKE BACK 
SOME CONTROL OF PROCESS 

EMPHASIS ON PRAGMATISM AND FLEXIBILITY 
PART OF LARGER SHIm AWAY FROM STRICT CUSTOMER/ 

MARKET CONIROL MODEL OF BUSIIWSS (MARX) 
WILL IT WORK? 

INTERNATIONAL ACCEPTANCE 
ACCEPTED AS SUBSTITUTE FOR TOUGHER STDS. (EMAS. 

- BS7750) . . 
FIT WITH INDUSTRY INITIATIVES (RESPONSIBLE CARE) 
SUPPLIER REQUIREMENTS BY POWERFUL CUSTOMERS 
CREDIBILITY OF AUDITING AND CERTIFICATION 
ANECDOTAL EVIDENCE OF RETURN 
RESPONSE OF GOVTS. AND INSURANCE INDUSTRY 

WHAT MORE NEEDS TO BE DONE? 
ADAPT TO SMES (70% OF W&D'S ECONOMY IS FED BY 

CO. WITH FEWER THAN 200) ---, 
ADAPT TO SPECIFIC INDUSTRIES??? 



ESSONS FROM 
IEH-TENNESSEE CASE 

DISCUSSION 

TO PROVIDE A CONTEXT FOR UNDERSTANDING IS044000 
AND WHY A COMPANY WOULD WANT CERTIFICPlrTION. 

TO SEE VOLUNTARY CONSENSUS STANDARDS AS ONE MORE 
APPROACH TO PRESERVING COMMON RESOURCES AND - 
TO UNDERSTAND WHY THEY WORM. 

TO SEE;ISO 14008 AS PART OF AN EVOLVING RELATIONSHIP - 
B EEN BUSINESS AND SOCIETY IN RESPONSE TO 
CONCERNS WITH BOTH WNAGERIAL PREROGATIVES 
AND MORE ENVIRONMENTAL REGUMTION 

TO UNDERSTAND HOW IS0 14000 MAY BE A WINNlN 
APPROACH FOR VARIOUS STAKEHOLDERS. 

TO APPRECIATE THE LARGE NUMBER OF ENVIRONMENTAL 
ASPECTS IN A REMTIVEEY SIMPLE BUSINESS. 



PoBlutisn prevention--"The Fun Factasrgr9? 



PARTICPANT'S MANUAL 

The Fun Factory 
Training in Waste Reduction Using a Mock Industrial Process 

BACKROUND 

Your division, part of a giant defense contracting corporation, lost its only significant contract 14 
months ago in a surprise policy reversal by the Government. Since then the division has been 
downsizing while it desperately seeks a new contract. Specifically, your division, and every other 
firm in your former industry, is competing in the proof of conceptlproof of capability phase of 
what promises to be a major new Government contract. As part of its new sole sourcing strategy, 
the Government plans to award the entire contract to the supplier who wins the competition- 
Success will be based upon the speed of production ramp up, delivery times for new products, 
quality of products, rejection rates, ability to quickly respond to rush orders, scrap, 
environmental compliance, and levels of hazardous waste materials 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 surprised by the Governmental reversal of policy and the cutting of former contract. Figures 
(and rightly so) that promotion to the corporate level rides on getting this new contract. Firm 
believer in TQM 

Plant Engineer - In charge of handhg the drums, preparing the Play-Doh material for use in 
the machine, worker complaints, and the company Christmas party. 

Storage Shed Manager - Inventory control over wastes - proper labeling, proper storage, and 
reports quantity of wastes to Plant Engineer (reports are generally 3-4 months behind 
production). 

Line Operator - Extrudes the products as ordered, cleans up the machinery. Minimum wage 
(plus $. 10 per hour premium due to seniority). Glad to have the Job. 

Regulatory Compliance Coordinator - Monitors the entire operation for environmental safety, 
and solid waste compliance. B.S. Chemistry, M.S. Environmental Engineering, C.S.P. (Certified 
Safety Professional), C-H W.T. (Certified Hazardous Waste Trainer). 



GOVERNMENT POSITIONS 

&vesnnrnentaI EH&S Commplianmcce hspectonr - Monitors manufacturers for violation of 
environmental, safety, and health violations. Has complete access to all production facilities. Has 
the night to reclassify any improperly produced goods %om non-Wdow to hazardous 
classification. Faces serious consequences if press discovers noncompliant behavior before the 
inspector does. 

ChvemmenntaR Vendor Rehtionns Officer - Fonner purchasing agent who received a promotim 
to W O  without a raise. Would like to rn things by the book. Very particular about product 
Bimensions, smooth aerodynamic surfaces on all products, and supplier's ability to deliver all 
products fast - ESPECIALLY msh orders. 

COMPANY POLICIES 

1. QUALITY is evervone's responsibility. Objections by anyone to the appwmce, 
performance, or condition of any product makes the part a "WCT' ' .  

2. SAFETY is vital to the economic feasibility of staying in business. Unsafe acts will result ia 
corrective counseljng. Repeated unsafe acts may result in discharge. 

RULES 

1. This is a military specifications job; while the material is in the b d s  of the Plant ~n&&r, 
it may be headed, rolled, and worked. Once it is placed in the machine, it becomes either 
product or waste - THERE IS NO RECYCLING OR REUSE OF MA-! 

2. Yellow Play-Doh is non-hazardous. Blue Play-Doh is VERY hazardous and the third color 
of dough is mildly h d o u s .  Any mixing of colors, no matter how bEivjal, results ia 
hazardous waste. (Government Inspectors and W ' s  are real sticklers on this): 

3. JIT production requires that all work must be scheduled according to the sequence of I& 

customer orders. 

INSTRUCTIONS TO PARTICPANTS 

1. Set up materials to each facility, have employees decide on which position each will assume. 
(allocate dual roles if you nm short ofplayers). 

2. Once the Customer orders are received and understocPd, be* production. I 



3. Waste will be accumulated in 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 in the start-up or end-of-run material. 
Each time production is completed, any material left in the machine will be pushed through 
and declared Process Waste. Clean-up Waste is any material removed &om the machine 
during the preparation for a color change. 

4. Remember, you are in competition with the other companies for selection as the sole source 
supplier under the new contract. (Please review selection criteria listed in background). 
Winning this contract would save your division. 

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 during future production runs. 



Quality Control is 

Make3Yellow Stars 
@Jon 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) 



Separate Wastes by Color 

and Type: 

1. Quality Control Waste 

2, Process Waste 

3, Clean Up Waste 



Yellow 

Third 

Color 

Blue 

Q.C. Waste Process Waste Clean-up 





- Good rnanagement--xntrols com~lexity; - -  -- - ---. 

effective leadership produces useful change. 

by John E! Kotter 

I 

i Leadexship is different h m  management, but not 
for the reasans most people think Leadership isn't 
mystical and mysterious. It has nothing to do with 
having "charisma" or other exotic p r s a d i t y  traits. 
It is not the province of a chosen few. Nor is leader- 
ship necessarily better than management or a re- 
placement for it. 

Rather, leadership and management are two dis- 
tinctive and complementary systems of action. Each 
has its own function and characteristic activities. 

I Both are necessary for success in an inaeashgly 
complex and volatile business environment. 

1 Most U.S. coqmraticms today are ovenxianaged and 
mdaled. They need to develop their capacity to ex- 
ercise leadership. Successful corporations don't wait 
for leaders to come along. They actively seek out peo- 

John E Kotter is professor of o r g m o n a l  behavior at 
s Hmmd Business School and the author of The Gen- 

.a1 Managers (Free Press. 1982). Power and Influence 
(Free  Press. 1985). a d  The Leadership Factor (Free Press. 
1988). His most recent book is A Force for Change: How 

( Leadership Differs from Management (Free Press. 1990). 

ple with leadership potential and expose them to a- 
reer experiences designed to develop-&at potential. 
Indeed, with careful selection, nutturing, and encour- 
agement, dozens of people can play important leader- 
ship roles in a business organization. 

7 / 

I Leadership complements 
management; 
it doesn't replace it. 

- - 

But while improving their ability to lead, compa- 
nies should remember that strong leadership with 
weak management is no better, and is sometimes ac- 
tually worse, than the reverse. The real challenge is 
to combine strong leadership and strong manage- 
ment and use each to baance the o k  

Of course,not everyone can be good at both leading 
and managing. Some people have hecapacity to be- 
come e x d e n t  managers but not strong leaders. 0th- 
exs have great leadership potential but, for a variety of 

216 



reasons, have great ~Wculty becoming saong man- 
agers. Smart companies value both Icinds of people 
and work hard to malice than a part of ehe team-. 

But when it comes to preparing people for execu- 
tive jobs, such c o m p ~ e s  rightly ignore the recent 
literature Lhat sags people cmmt manage md lead 

The Diffe~wce Between Management 
and Leadership 

Without good mapageglenat, complex enterprises 
tend to become chaotic in wags 

order and consist 

~e.Part:of&ereas~~ithasbecomsa,important 
in recent years is thar the business w d d  has become 
more comperirive and more volatile. Faster techno- 
logical change, greater international competition, 
the deregulation of .u~~kets, macapacity in capid- 
-mtensive indusaies, an unstable oil cartel, raiders 

, with junk bonds, and the chrangrng demographics of 
the work force are among rhe many factors that have 
canrtibured to this shik The net &t is chat doing 
what was done yestendax or is no 
longex a h u l a  for success. more 
and more necessary to &ve and compete eff ec- 
tively in this new en-at. Mme change always 
demands mare lead&p. 

Consider a simple military d o g :  a peacebe 
aIILlJ7 Can d y  S ~ Q ~  Wid3 g o d  8Ch&lhtrati0n 
and managemat up and down&ehierarchp; coupled 
with g o d  leadership concentrated at rhe very top. A 
wartime annx however, needs competent leadaship 
at all levels. No one yet Inas figured our: how to man- 
age people &ectively into banlei they must be led. 

These different functions -coping with complex- ' ity and coping with change-shape the chaaeristic 
activities of m g m p m t  and leadership. Eadh sys- 
tem of action involves deciding what needs to be 
done, creating networks of people and & t i d i p s  
that can accwlpfish an agenda, and then trging to en- 
sun: that those people actually do the job. But each 
accomplishes these h e  tasks in differat ways. 

Companies manage c o m p l & ~  fim by p1- 
and budgeting-setring targets or gods for the future 
(typically for the next month or year), establishrng 
detailed steps for achieving those targets, and &a al- 
locatingresou~ces to accomplish those plans.By con- 
ma, lachg ap mgmkadon e~ consprucrive c b q e  
begins by s a t i n g  a diration-drnelqing a vision of 
FPle Eum (ohen rhe &rant future] alongkth sorat- 
e@es fa producing the es n d e d  to achieve 

understand the vision axid spa: committed to its 

b h  sol--rmdmx- 
in some cllcixd, both 

Bur for leadership, achieving a vision quires moti- 
vming and inspi&g-kee~,ing people moving in the 
right direction, despite major obstacles to change, 
by appealing to basic but often wrapped human 
needs, vdws, and emotiol1s. 

A closes examination of each of these acriBities 
help c k d y  the skills leaders need 

a n g  a Direciion vs. Planning and 
Budgefins 

Since the h c r i o n  oi leadership is to produce 
chanyie, seeing the direction of Phat change is is&- 
mental to l e a d d p .  

Setting clireceion is never the same as planning or 
although people ohen con- 

ent process, de- 
ductive in Illamre and designed to produce ordwfy 
results, not change. SetriElg a direcrion is more induc- 
tive. Leaders gather a broad range of data and look lor 
p~M~TnS, relationships, and linkages that help ex- 
plain *. What's more, ohe direction-see as- 

I pect of leadershnp does not pmduce plans; it creates 

I 
I vision and strategies. These describe abusiness, tech- 
, nology, ox corporare culture in terms of what it ] 



-. I should become ova the long term and articulate a- long-term plannzng can become an. extrao-y 
burdensome activity. This is why most successful 
corporations k t  the time frame of their planrung 
activities. Indfed, some even consider "long-term 
p h n h g "  a contmdictimin tenns. 
In a company without direction, even short-tenn 

p h n m g  can become a black hole apable of absorb- 
ing an infinite amount of time and energy With no 
vision and strategy to provide constraints around the 
pLanning process or to guide it, every eventuality de- 
serves a plan. Under these circumstances, con&- 
gency planning can go on forever, draining time and 
attention from fk more essential activities, yet with- 
out ever providing the clear sense of direction that a 
company desperately needs. After awhile, managers 
inevitably become cynical about all this, and the 
plannrng process can degenerate into a highly politi- 
dzed game. 

Planning works best not as a substitute for direc- 
tion setting but as a complement to it A competent 
planning process serves as a useful d t y  check on 
d i r ec t ion - sw  activities. Likewise, a competent 
direction-setting process provides a focus in which 
planning can then be & t i d y  carried out. It helps 
clarify what kind of plannmg is essential and what 
kind is inelevant 

i 
i 
i 
: 

: 

i 
- Whars crucial about a vision is not its o n j y  
but how weil it serves the interests of important 1 i constituencies- customers, stockholders, emp10yees 
-and how easily it can be translated into a reatistic 

Aligning People vs. Organizing and 
Stuffing 

Yeasible way of achieving this goaL 
Most discussions of vision have a tendency to de- 

generate into the mystical. The implication is that 
a vision is something mysterious that mere mor- 
tals,. even talented ones, could never hope to have. 
But developing good business direction isn't mag- 
ic. It is a tough, sometimes exhausting process of 
gathering and analyzing information. People who 
articulate such visions aren't magicians but braad- 
based w c  thinkas who are willing to take risks. 
Nor do visions and strategies have to be briEandy 

innovative; in fact, some of the best are not. Effective 
business visions xcguhty have an almost mundane 
qualir~, usually consisting of ideas that are h d y  
well known. The particular d i n a t i a n  or partem- 
ingoftheideasmaybenew, butsametimeseventhat 
is not the case. 

For example, when CEO Ian Carlzon articulated 
his vision to make Scandinavian Airhe Systems 
[SAS)thebest~eintheworIdforthefrequent 
business traveler, he was not saying anydung that ev- 
eryone in the airline industry didn't already know. 
Business travelers fly more consistently than othez 
market segments and are generally willing to pay 
hgherfares.Thusfocusragonhsinesscustomasof- 

.s an airline the possibility of high margins, steady 
uusiness, and considerable groMh.But in an i n d m  
known more for bureaucracy than vision, no com- 
pany had ever put these simple ideas together and 
dedicated itself to implementing them. SAS did, and 
it workd 

I 
( 

I 
I 

1 

A central feature of modern oqpniations is @ t ~ -  
dependence, where no one has complete autonomy, 
w-st employees are tied to &any others by 
th& work, technology, management systems, and 
hierarChp These linkages present a special challenge 
when ~ t i o p s  attempt to change. Unless many 
individuals line up and move together in the same di- 
rection, people will tend to fall all over one another. 
To executives who are overeducated in management 
and undereducated in leadership, the idea of getting 
people moving in the same direction appears to be an 
orpnkational problem. What executives need to do, 
however, is not organize people but align them 

Managers "organize" to create human systems 
that can implement plans as precisely and efficiently 
as possible. T y p i d y ~  this requires a number of po- 
tentially complex decisions. A company must 
choose a structure of jobs and reporting relation- 
ships? staff it with individuals suited to the jobs, pro- 
vide training for those who need it, c.pn.municate 
plans ro the work force, and decide how much au- 
thority to delegate and to whore Economic inces- 
tives also need to be constructed to accomplish the 

competitive strategy. Bad visions tend to ignore 
the legidmate needs and rights of important con- 
stituencies-favoring? say, employees over custom- 
ers or stockholders. Or they are strategically un- 
s o d  When a company that has never been better 
than a weak competitor in an industry sudddy  

. starts dkmg about becoming number oner that. is 
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 plan- as a panacea for their 
lack of direction and inabiiicy to adapt to an increas- 
lngly competitive and dynamic business environ- 
ment. But such an apprbach misinteqxets the nature 
of direction setting and can never work 

~ng-term planrung is always time consuming. 
Fr denever something unexpected happens, plans 
have to be redone. In a dynamic business environ- 
ment, the unexpectd often becomes the n- and 



: sionand strategies or who can blodcimplernentation 
1 i s p e l r n ~  
: 

ent hdps ovexcome this problem .by -em- 
P people in at least two ways. Fim, when a 
clea sense of direction has been communicated 
beat an clxplbation, lower level emplop= 
c;ara initiate actions widlorn rhe same degree of BUI- 
nexabilirp.. As long as their behavior is consistent 

have more diffidw 
, because everyone is 
proBabiliry is less Lhat 

one pason's initiative will be stalled when it comes 
inro W&M with someone else's. 

Modvmng People vs. Controlling and 
Problem Solving 

L 

;UTe not neces- 
sarily accepted jut because they ape: understocpd. 
Another big challenge in  leadership efforts is 
cfedibility-getting people to believe ehe message. 
lMany thing co~eribute to d b i h y  the mck rec- 
ord of the persan d&v- the messageI rhe con- 
tent of the message itself, Lhe ~ U P i c a L a i s  nqu- 
tation f o r i n r e g r i r g a n d ~ ~ ~ e s s ,  and the con- 

e p x l ~ a m t  in a way 
of tPae ~ ~ ~ G Q I L S  some 

ty atdjwaing to rapid 
changes in markets or ~ 0 1 o g y  is &at so many 
people in those ampanies f e d  &fk8dy powdess. 
They have learn& 
conedy paxive and 

Management confrois people 
by pushing them in the 

on; leadership 
mcpWcrtes 'them by 
sdsfylng basic human n 

theniniriateappropxbte actions, they are vuZnab11e 
to smeane hugha up who does not like what they 
have done. Repzixnmds can take many di f fepat  
.ponns: 'That's a*t policy or 'We can't &od it" 1 or"Shutupamldoasy0~~ni:ro1d~~ 

builds an oqynizztion that 
gets, m d  a control process 

: sun: that quality Iagses are spotpea immd-  
atdx not in 30 a- 6Q days, and corned 
ksomed&esamereasansLhalconmlissocen- 
d to ement, h g M y  motivated or inspixed 
behavior is almost irrelevant. Managerial pro- 
cesses must be as close s possible to fail-safe d 
*-k That mans they cannot be dependent on 
&e u n d  or had to obtain. The whole puspose of 
~ a n d s b u ~ j t s e o b e l p n o d ~ P e w h o  
behave in n o d  ways to complete routine jobs 
successfully, day a nor exciting or 
glam-. But that's 

Leadership is Manrr. Achieving grand visions 
always req- an o c w s i d  burst of energy. Mo- 
tivation and inspiration energize people, not by 
p ~ r h e m i R t h e n g h t ~ o n a s c o n 8 0 l 1 ~ . e c P l -  
anismsdobutbysaEisrpingbasichumanneedsfor 
achimaent, a sense af M o m  recognition, self- 
esteem, a feeling of c o d  ovm one's &, and the 
ability to live up to me's ideals. Such ieelings touch 
us deeply a d  elicit a p o w d  response. 

Gwd leadm motivate people in a variety of ways. 
First, they always artidate Lhe o ~ t i o ~ ~ s  vision 



LEADERS 

in a mam-stpses the values of -.- the ,- audience . 

they a r - Z  Tb& makes the work importapt 
to those individuals. Leaders also m y  involve 
people in.de&d&how to achieve the m m s  
f i 5 E i r  the part -=to aH&icular indi- 
vidual). This gives people a sense of cuntroL Another . . mpnwnt motivational technique is to . -ern- 
pioyee effortefo realize t h e . n - i . a n s *  
&ding, feedback, and role modeling, thereby help- 
ii& p E @ ~ @ f S s i ~ y ~  and ' h c i n g  their 
self-esteem. Finally good leaders recogp_lzeaabre- 
ward success, which n e g i v e s  people a sense of 
a-ent but also makes them feel Sike they 
beiong to an organization that cares about them. 
When all this is done, the work itself becomes in&- 
sicallymatmaling. 

The mme that change charactexizes the business 
envbnment, the mare &at leaders must motmate 
oeo~le to-~rovide l e a d a s h  as well. When this 

that are linked and compatible instead of remote and 
competitive. AU this requires a great deal more com- 
munication than is needed to coordinate managed 
roles, but unlike formal stnxcnzre, strong informal 
networks can h d l e  it. 

Of course, i n f d  relations of some sort exist in 
aII wrporations. But too often these nenvorks are ei- 
ther very weak-some people are well connected but 
most are not-or they are highly fragmented-a 
strong network exists inside the marketing group 
and inside R&D but not across the two departments. 
Sucb networks do not support multiple leadership 
initiatives well. In fact, extensive infonna networks 
are so important that i f  they do not exist, creating 
them has to be the focus of activity d y  ip a major 
kaded@ initiative. 

Creating a Culture of Leadership 

entire organization, with people occupying multi- 
ple leadership roles hmghout  the hieramhp This is 
highly valuable, because coping with change in any 
complex business demands initiatives from a multi- 

t tude ofpeop1e.Notbg less will work 
Of course, leadexship from many sources does not 

2ecessarity converge. To the contrarp, it can easily 
conflict. For multiple leadership roles to work to- 
gether, people's actions must be carefully coordi- 
nated by mechanisms that differ from those co- 
ordinating traditional management roles. 

Strong networks of.irlf_o_maI relationships - the 
kind found in companies wiKfiiS&f'Cm-- 
h&p c o o r ~ t e - - I ~ ~ - ' a c t i v i t i ~ m u &  die 
same way that formal strucnne coordinates manage- 
rial activities. The key difference is that informal 
networks can deal with the greater demands for co- 
onbation associated with n o m t i n e  activities and 
change: The multitude of communication channels 
and the nust among the individuals connected by 

Despite leadership's 
growing importance,ihe 
on-the-job experiences 
of most people undermine 
their ability to lead. 

those channels allow for an ongoing process of ac- 
m.modation and adaptation. When conflicts arise 
nong roles, those same relatiomhips help resolve 

the conflicts. Pe&aps most important, this process of 
dialogue and accommodation can produce visions 
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Despite theincreasing importance ofleadedip to 
business success, the on-the-job experiences of most 
people actually seem to undamine the development 
of ataibutes needed for leadership. Nevertheless, 
some companies have umsistently demonmated an 
ability to develop people into outstandmg leader- 
managers. Recruiring people with leadership poten- 
tial is o m t  step. Equally important is - - 
maua- pattems. ~ n d i v i d d  who are 
effective in large leadership lo&% often share a num- 
ber of career experiences. 

Perhaps the most typical and most important is 
in a caree~ Leaders almost 

and thittes to a & U Y  try to lead, totake a risk, and 
to learn from both triumphs and failures. Such leam- 
ing seems essential in developing a wide range of 
leadership skills and perqeaives. It also teaches peo- 
ple something about both the difficulty of leadership 
and its potential for producing change. 

Later in their careers, something equally impor- 
tant happens that has to do witb broademqQPeo- 
ple who provide effective leadership in imporrant 
jobs always have a chance, before they get into those 
jobs, to grow beyond the nanow base that character- 
izes most managerial careers. This is d y  the re- 

r moves or of early promotions to 
b assignments. Sometimes other 

vehicles help, like special task-force assignments or a 
lengthy general management course. Whatever the 
case, the breadth of knowledge developed in this way 
seems to be helpful in all aspects of leadership. So 
does the nerwork of relationships that is often ac- 
quired both inside and outside the company When 



I -aou& pople gf? ? P E P ~ G E .  &I the =la- 
eiomhips &at inre b d t  d s ~  help cxeate phk st~*- I 
infoma1 networks needed to support multiple 
B a d d p  initiatives. 

One woy to develop 
leadership is to create 
challenging opportuniiies 
for  young employees. 

Corporations that do a beeta-h-avepage job of 
dwdoping leadm pus an epd.pbis on -ping ctzal- 

on and in the pmoess Czeates anore 
at lower Bevels. J o b o n  

-Packad, C e n d  Iikctric, 
-known cornpmies have used &at approach 

quite successfully Some of those same companies 
a h x  mate as mmy d units as possible &exe 

Iowa level e- 

Sometimes these businesses devdcy additional 
challenging opportunities by stressing growth 
&mu& new products or s&ces. ehe y d ,  
3M ]has had a policy rhat at least 25% of its revenue 
shcpdd Gome horn producps iamduced within the 
h e  five years. T$at encourages small neyy oennures, 
which in nun offer hw&& of o p p o d t i e s  to test 
axad saereh y o ~ g  people with 1 
Such practices canJ &most by 

people fa 4- a d  medium-sized l e a d d p  jobs. 
But develogJing people for impmant leadepship psi- 
pi- mpim mare work om the paa of senior exem- 
eives, often over a long period of time. That work 
begins with e&ms to spot people with sea t  leader- 
ship lpo tex~cid  early in their careers and to iden* 
what slbrill be needed to stretch and develop them. 

Again, there is nothing magic abokt oPlis process. 
Tlhe meLHods s u d  cm~panies use are surpris- 
mgly srraighdo~vvard. They go out sf their way to 

d e  young employees and people at lower lev& in - -*. --- 
&ax oxganizations visible to.senior management 
Se~im then judge for elves who h 
p t g s a t d  and what rhe dmdoprnept needs of those 
people m. Esecatives also discuss heir tentative 
w n d u s i o ~ ~ ~  among ehemSdves to draw more accu- 

es fir each d Q t e J s  needs. 

onaihjng a leadership 
entered cumre is !he 
ultimcrte ad of leadership. 

b m e  a haor in decisions about promotion, e s p  
to che most senior levels, and Lhar seaas to 
a big dif fmce.  What told hat Putme 

some d e p  on their 
people who say ehat 1 
somehow find ways 

Such strategies help create a corporate cuP0u1e 
whae people value strong l e a d d p  and slepive to 

e it. Just as we need more people to provide lead- 
&p in Lhe complex orgnkati~~l~ &at d o d t e  
our world today, we also need more people to develop 

ti a lead&pmtered cultam is &: udsi- 

Reprint 90309 



MANAGEMENT LEADERSHIP 

COPING WI COMPLEXRY COPING WICHANGE 
BRINGS ORDER AND CONSIST PRODUCES NEW ORDER 

EMPHASIS ON HIST. COMPENTENCE CREATES NEW COMPETENCIES 
MAINTAIN PRESENT COURSE SETS NEW DIRECTION 

PROFIT hhKING ENSURING FUTURE PROFITS 

DEDUCTIVE INDUCTlVE 
SERVES BOSSES SERVES STAKEHOLDERS 

PRODUCES "PLAN" PRODUCES VISION 
LRP A PANACEA COMMUNICATION 

BUDGETING CONFLICT MANAGEMENT 
ORGANIZING AND STAFFINCf INSPIRING AND MOTIVATING 

PLANNING, ANALY SIZINCf CREDIBILITY (FN. TRACK RECORD, 
CONTROLLINCI INTEGRITY, EXPERTISE) 

DEDUCTIVE PROBLEM SOLVINCl EMPOWERING 
INSPIRING AND MOTIVATING 



Networking for Energy Efficiency 

I. Objective: 

To facilitate the interchange of technical and policy information among 
practicing professionals to facilitate success in achieving energy efficiency 
and environmental enhancement. 

2. Networking Methods: 

@ Personal Interactions 

- Conferences: Technical (e.g. A S m E )  

Professional (e.g. DOE /EPA) 

Industrial trade shows 

- Faculty visiting / exchange programs 

Electronic Communications 

- Electronic mail 

- Internet sites 

Professional Group Newsletters 

3. Specific Information for Network Dissemination: 

Governmental policies considered or established 

@ New technologies for incorporation into curricula 

Energy/environment research opportunities 



Energy Course and Outreach Program Design 
and Marketing 

1. Options for the "Packaging" of New Energy Courses 

Full-Term Courses 

Modify existing courses (e.g. design of internal combustion engines) to 
include new content (e.g. operation on alternate fuels, designs for 
minimizing tailpipe emissions). 

Develop new courses (e.g. design of geothermal building heating 
systems) 

Condensed-Term Courses 

Two-week "mini-term" course packaging (same total number of lecture 
hours) 

2. Timing of Course Offerings 

"Evening School" (attract area professionals) 

During normal term breaks (e.g. two-week mini-term course) 

3. Location of Course Offerings 

Normal on-campus sites 

Regional satellite sites (e.g. University of Tennessee Knoxville/Oak 
Ridge locations) 

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" (Certificate of participation) 





Overview 
This one day seminar, which will 

include presentations by industrial 
specialists, utility representatives and 
university faculty, will provide an  
overview of the most important energy 
management concerns for regional 
industrial facilities. It will be valuable 
for plant managers engineers and and 
maintenance supervisors who want to 
reduce annual O&M costs and organize 
effective energy management stratagies. 
The seminar is also appropriate for 

, facility managers and corporate financial 
officers interested in: 

Gaining a better understanding of  
regional electric utilities rate 
schedules 
Reducing electricity demand 
charges 
Reducing lighting costs 
Reducing energy use in motor- 
driven systems 
Improving compressed air system 
efficiency 
Enhancing chiller system efficiency 
Strategies foi controlling waste 
management costs 
Establishing and implementing 
effective in-plant energy 
conservation & waste minimization 
programs 

Program 
8:W - 8L30 Registration - Refnehmente 

pmvided 

8:30 - 8:45 Introduction of sponsors and 
program overview 

8:45 - 9:30 Understanding utility elecMc 
rate bchtdulcs 

990 - 10:W Strategice for reducing 
electricity demand chargts 

10:W - l&iS Break - Refmhmenb provided 

10:15 - 10:45 Controlling facility lighting 
energy costs 

10:45 - 11:15 Techniques for reducing energy 
use In motoldriven rystems 

11:15 - 12:W Compressed air system 
' efficiency impmmenta  

12:00 - 1:00 Group Lunch; Crowne Plaza 

1:00 - 1:45 Improvement of chiller system 
efficiency; refrigerant phaee-out 
issues 

1:45 - 2:30 Strategies for controlling waste 
management cosb 

2:30 - 250 Financing efficiency 
improvement meaauree 

2:50 - 3:30 "Putting it all together: How to 
set-up effective pmgrams in 
your facility 

3:30 - 3:45 Diecuwion and wrap-up 

Seating is limited so advance 
registration is requested. (Walk-ins will be 
admitted on a spac+available basis.) 
Pwqistration deadline is Wednday, June 
12,1996. 

The seminar is offered to alpa 
manufacturing facility personnel for $65 per 
participant and includes all workshop 
materials, lunch at the Cmwne Plaza and all 
break refreshments. 

To wgister, send a check payable to 
"The University of Tennessee" to: 

University of Te~essee  
Industrial Assessment Center 
ATTN: Jonathan G. Overly, 

Project Coordinator 
310 Perkins Hall 
Knoxville, TN 37996-2030 

Include with your correspondence the 
following information: 

Company name 
* Personnel name(s) a (tending 

Business address (including street, city and 
zip code) 
Business phone number 

For workshop information, or to 
register by phone, please call Jonathan G. 
Overly at The University of Tennessee 
Industrial Assessment Center: (423) 974-5355. 



Energy Management Diploma Series 
hl hl 

Program Objeaivercp - 
The &sf@ Management Prwwm opens its seenleenlh year with new impetus from b e  

grsegy Po!iiq k t  OF 1992. New m d  more si~ingcnt pernmcn l  riduclion ~ s i l e r k  are k i n g  
placed or the E n e r ~  user. Ever increasing national and international competition accentuates 
the need far Energy Cost reduclions, Muation grotrides !he most prduclkre avenue lot imple- 
mentindam Bnergy cool reducing grogram. Our grogtam is stalled by the most experienced of 
"Rands m'' energy managers milable, and has lnined some of the most successful Energ 
knagers in  khe World. 

mm1 
Bcrgy 

World kraurces - W~lilicaland &onomic Slntcgic Plannine - How to Dewlopa One 
Farces Sheel Ban 

Ersr@&ounlling and Economics C d c s  and Standards - Existing and 
H w  18 Develop an Oqniat ional St~uclurt 

for Mawing Energy fa&%-1 Wm&$M 
Prmueentant of Rcls  
W a r k r b  - Dweloping a Han to Manage 

How lo Understand Eleclrlcai Costs and 1 Sumy Planning and lmplemen~a~ion 
Rarts Struciures ease Sfudy 

Ueesuslng Insirumeds for Energy Sumeys Simlrlated Walk-through Audil 
Bcmlnd 91ds Management - Definition and I No-Cost Rojerts 

@psltunitfea P w f w W - l d W 9 : a  
Qmputce B r ~ r a n a  Ius Energy Suwey 

k s l s $ ~ e  

Small WAG Syrlems 
Theem$l Eneqy Storage 
Elscleie Motoes 
Heal R m e r y  
Chitien r r d  W l i n g  Towers 
menee i l l i a~  

Lighting 
WACConlrols 
biletslSteam Systems 
b e r m  Management Control Systems 
Air Compresso~s 

Fe: m35 

iEM 
IB7 

Bm-w teHW1 
Building Enwelope Analysis industrial I Commercial Plant Survey by 
Envisonmsrtd implications of EM Class 
hfge WAC Sysiems Energy Performance Analysis 
Ren ease@ Rehnotu$ies estnlatians 
L d u s t i r l  Pemess Energy Analysis Fee: W  ad@^ " 
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1 :45 Electrical Interconnection 
Utility concerns 
-distribution 
-reliablllty 
-safety 
-system protection 
Multl-electrical connections 
Draft guidelines 
Owner concerns 
-equipment protection 
-cost 
-safety and reliability 
Wheeling 
Case study 

WIfliam A. Uegolsl 
Robert C. Erkkson 

3 M  Implementing Cogeneraion, 
Avoiding Pitfalls 

Project management and 
suategy 
Selecting a consulcant, 
technology, and hardware 

* Operation and maintenance 
options 
Economics 

Walter P. Smilh 
5:45 Worbhop~Equipment 

Slrlng and Data Co l l don  
for Model 
stotr 

510 Adjournment 

Coume Outifno continued.. . 
Rocess efficiency and cost 
Topping cycle 
Replace PRV with back 
pressure turbine 
Performance 

Wahor P. Smkh 
330 lnbodudon to 

Qns Workshops 
Group Problem 
sloff 

&IS Worlcshop-OnaLine 
Diagrams and Lord 
Ouration Curves 
stoff 

5 m  Sodal Hour (Cash Bar) 
, 6SO Adjournment 

Tuesday, March 4 
i 

8 M  Catfae/Pastdss 
Woriclhop R d e w  
sw 

9.90 Selecting Steam Turbines 
Back pressure 
bwacdon 
Condensing 
Examples 

Wihm A. Uegoh 
10:30 Internal Combustion 

Engine-Generator 
Englne chancterlstics 
Fuels 
Operations and maintenance 
Heat recovery 
Heat exchangers 
Applications 
Fackage equipment 
-advantages 
-1C engines 
-gas tuiblnrs 
-absorption chillers 
-cost 
-system development 

Robert C, t k k s o n  

= = = = = = - - = =  

Ihrsday, Mamh 6 
8:OO Coffee/Pastries 

Worluhop Review 
stotf 

9.40 Developing Budgetary 
Pmjed Cost 
Malor equipment 
Support equlpment 
Environmental equipment 
Buitdlng work 

12:W Lunch 
1 :O Gas Turbine-Generators 

Gas turbine cycle 
Eleculc and heat balance 
Equipment characrarlstics 
Economics and installed costs 
Available equipment 

Wllllam A. U egok 
3:00 Comblned Cycle Gas 

Turbine 
Opanting advantages 
Site needs 
Performance 
Selection 

Waher P. Smith 
4:00 Workshop-Cogenerdon 

Options and TcKhnolw 
S e l d o n  
Stof 

1:30 Adjournment 

Wednesdab Manh 5 
606 Caffte/Pastries 

Wohhop Review 
Star 

9:O Waste Heat Recovery 
Heat exchangers 
Steam turbine 
Dlesel engines 
Gas turbine 
Waste heat boiler 
Supplemental duct burners 

Robett C Erkkson 
10:15 Emissions from Englnes 

and Gas Turbines 
Willlam A. Uegok 

1 1 :06 Absorption Chilkn 
and Ice Storage 
Waher P. Smith1 
William A. Uegols 

12- Lunch 
1.90 Water Treatment R d e w  

Waltcr P. Smlth 

Fuel supply 
Electrical interconnections 
'Utlllties 

William A Liegob 
10:lS Energy Audits and Process 

Optlmizatlon 
Walter P. Smith 

1 1 :00 Corn uter Sizing of Gas 
Turb I= nes and Heat Ruavu 
Robert C. Erkksonl 
Wllliom A. Uegoh 

12W Lunch 
l:W Feasfbil /Economic 

Methodo *, ogy 
Economic modeling 
Sensitivity 
Spreadsheet models 
Data requlremenu 
-utility rate 
-load profile 
-equipment/process use 
-matching technologies 
-equipment cosrs 

Robert C t k k s o n  
2:30 Computer Modeling 

Examples 
Robert C, ErWuon 

3W Evaluation of Cogeneration 
Designs 
-first Life cycle coat costs 

-power generatJon - 
-heat recovered 

- -maintenance 
-operating labor 
Specifications 

Wlliam A Ucgoh 
5:s 0 W o h h o  Problem Develop R ment wit Computers 

Gas turMne 
IC engine 
Thermal storagelabsorptlon 
Economics 

staff 



I:@B Run &mp&er Mdslo 
star 

h r :  
1W&2-411 or 
M8-285-3448 

lrll  le: a 

EngImsrin@ R@l8tnllon 
The Wlt~onsln Qn$r 
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Networking for Energy Efficiency 

I. Objective: 

- To facilitate the interchange of technical and policy information among 
practicing professionals to facilitate success in achieving energy efficiency 
and environmental enhancement. 

2. Networking Methods: 

Personal Interactions 

- Conferences: Technical (e.g. ASHRAE) 

Professional (e.g. DOE /EPA) 

Industrial trade shows 

- Faculty visiting /exchange programs 

Electronic Communications 

- Electronic mail 

- Internet sites 

Professional Group Newslefters 

3. Specific Information for Network Dissemination: 

Governmental policies considered or established 

New technologies for incorporation into curricula 

Energy/environment research opportunities 



PROGRAM EVALUATION 
Content Modules 

Please indicate how effective you believe the following sessions were in terms of their 
relevance in terms of content and pedagogy. 

CONTENT SESSIONS 

Friday, Feb. 13th Module V f v f f f  f t f 
Introduction 
[Jendrucko] ~ o o o u  0 tl 

Sat, Feb. 14th Module I 
Overview of 1inkagesLearning 
objectives and pedagogy 
[Jendmcko/Fryxell] 

Sat, Feb. 14th Module I1 
Commons Simulation [Fryxell] 00000 17 17 

Sat, Feb. 14th Module 111 
Env. economics and regulation 
[Dean1 

on000 
Sat, Feb. 14th Module IV 

Internet session 
[Kabele] 

Sun, Feb. 15th Module I 
Electric power and rnfg. plants 
[Jendrucko] 

Sun, Feb. 15th Module 111 
The "Powerhouse" Simulation 
[Dean & Fryxell] 

Sun, Feb. 15th Module 11 
The "Green Lights" Case study 
Dean] 

Sun, Feb. 15th Module IV 
Residential energy use and software 
[Kabele] 

~ n n o n  

Mon, Feb. 16th Module I 
The Assessment Center Model 
[Jendrucko] 

Mon, Feb. 16th Module II 
The "Carlesbad Highlands" Case 
[Fryxell] 

7 I- 

ClOOOO 

Mon, Feb. 16th Module 111 
Group decision making exercise 
[Fryxell] 

• 
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Mon, Feb. 16th Module IV 
Energy & Env. resources on internet 
[Kabele] 

Tues, Feb. 17th Module I 
Intro to TQEM and IS0 14000 
[Fryxell] 

Tues, Feb. 17th Module 11 
International Electric Hardware Case 
[Dean] 

Tues, Feb. 17th Module 111 
The Fun Factory 
[Dean & Fryxell] 

Tues, Feb. 17th Module IV 
Energy and env. resources on internet 
[Kabele] 

Wed, Feb. 18th Module I 
Packaging of training 
[Jendrucko] 

OOOOO 
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PROGRAM EVALUATION 
General Questions 

1) I am from: 

Warsaw Tech 0 A.G.H. 0 Krakaw Tech 0 Silesian Tech 0 Other 0 

2) Overall, this program provided information that will be 
useful to the energy curriculum at my university OOOUO 

3) The content of this program was appropriate and clear ~ ~ 0 0 0  
4) This program was well organized 





Major U.S. Government-Sponsored Energy Technology and 
Environmental Management Programs 

I. Current U.S. Department of Energy Initiatives: 

Seven Vision Industries/Industrial Technologies Programs 

Climate Wise (goal of reducing greenhouse gas emissions via energy 
conservation) 

- Industry contracts to identify and implement energy efficiency and 
pollution prevention actions. Results are reported periodically. 

- DOE provides access to technical and financial resources. 

Motor Challenge Program (goal of reducing energy use in electric motor 
systems): 

- Industry contracts to incorporate energy efficiency as a necessary 
consideration in the design, purchase, and operation of electric motor 
systems. Also, industry agrees to employee education. 

- DOE agrees to: 

- Operate an information clearinghouse for access to motor 
system information. 

- Coordinate demonstrations of successful applications. 

- Provide recognition to Partners. 

- Sponsor training programs. 

- Seek to remove market barriers to the use of efficient motor 
systems. 

- Emphasis on: 

- High efficiency motors 

- Variable speed drives 



0 National Industrial Competitiveness Through Energy, Environment and 
Economics (~'~ICIE~) 

- A cost-sharing grant program for the simultaneous reduction of 
industrial energy use, redudion of waste that is generated by industrid 
processes, and improvement of process economics. 

Energy-Related Inventions Program 

- Competitive grant program for funding the development of energy 
conserving or producing technologies. 

2. Current U.S. ~nvironmental Protection Agency Initiatives: 

0 Green Lights (goal of reducing power plant emissions via energy 
conservation resulting from lighting system upgrades). 

- Organizations including private industry, government and 
commercial businesses volunteer to become program partners and to 
instdl economically-attractive energy-efficient lighting systems. 

Energy Star (god of reducing power plant emissions by encouraging the 
production md  Lase of energy-efficient equipment). 

- Energy Star Office Equipment 
- Energy Star Computes 
- Energy Star Buildings 
- Energy Star Homes 

Design for the Environment (Office of Pollution Prevention md Toxics); 
Industry voluntary program to change business practices to provide in- 
centives for pollution prevention; EPA and industries work with 
business and trade associations to evaluate risks, perfomance and costs of 
alternate chemicals, processes, and technologies; Specific prograans: 

- Dry Cleaning Project 
- Printing Industry Project 
- Lifecycle Analysis of a Computer Workstation 



Energy Efficiency Resources 

1. U.S. Department of Energy 

Energy Efficiency and Renewable Energy Clearinghouse 
P.O. Box 3048 
Merrifield, VA 22116 
(800) 273-2957 

- Fact sheets, publications 
- Technical responses to queries 
- Personal business assistance for entrepreneurs 
- Referrals to trade and professional associations, laboratories, state 

energy offices, and special interest groups 

Energy Efficiency and Renewable Energy Network (EREN) 

- online library of resources offers news and archives about 
conservation techniques and developments of world energy 
technology. 
(Internet URL: <www.eren.doe.gov/ >) 

Special Programs: 

- Climate Wise (Reduction of greenhouse gases and resultant global 
warming) 

U.S. DOE 
Energy Efficiency and Renewable Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 
Phone: (202) 586-1878 
Fax: (202) 586-711 

- Motor Challenge (Improvement in motor drive system efficiency) 
Phone: (800)862-2086 
Fax: (360)586-8303 

- NICE3 Program - (Improvement of industrial competitiveness 
through energy efficiency, waste minimization and productivity 
improvement) 

U.S. Department of Energy 
Golden Colorado Field Office 
Phone: (303) 275-4755 



- Enere y-Related Inventions Program (Competitive grant program for 
funding the development of energy consewing or producing 
technologies.) 

Office of Technology Innovation 
National Institute of Standards and %chnology 
Gaithersburg, MD 20899-0001 
Phone: (301) 975-5500 
Pax: (301) 975-3839 
E-mail: innovate@enh.nist.gov 

DOE-Sponsored Conferences 

Examvle: 
Second Industrial Energy Efficiency Symposium anad Exposition, 
sponsored by the DOE Office of Industrial Technologies, to be held at 
the Hyatt Regency Crystal City Hotel, Arlington, Virginia, February 
2426,1997. 

2. Other Internet Resources 

International Energy Agency (EA) 

- Fosters cooperation between participating countries to increase energy 
security tEarough energy conservation, development of alternative 
energy sources, new energy technology and research and 
development. 
(Internet UIRL: ~www.zdsubs /z&m/>) 

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 
information on energy-efficient technologies that have been 
demonstrated in the applications in industry, buildings, transport, 
utilities an;d agriculture. 
(Internet URL: avww4caddete.org/>) 

International Institute for Energy Conservation (IHEC) 

- Accelerates the global adoption of energy-efficiency policies, 
technologies and practices in order to enable economically an 
ecologically sustainable development. 
(Internet URL: <www.crest.org/clients/iiec/>) 



World Energy Efficiency Association (WEEA) 

Missions: 
1. To assist developing countries 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 international cooperation efforts in energy efficiency. 

(Internet URL: cwww.weea.org/>) 

Solstice 

- A site for energy efficiency, renewable energy, and sustainable 
technology information. 
(Internet URL: cwww.solstice.crest.org/>) 

3. Professional Societies 

Association of Energy Engineers (8000 members in 52 countries) 
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 series (throughout the U.S.) 
- Publications: Energy Engineering, Strategic Planning for Energy and 

the Environment 
- Energy manager certification program (by examination) 

4. Not-For-Profit Organizations 

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) 2425 2115,2424 7552 
Fax: (42-2) 2424 7597 
E-mail: seven@ecn.cz 



- Sponsors an m u a l  international conference and exhibition dealing 
with a wide variety of Czech and international energy efficiency 
topics of current concern. 

5. Book Publishers 

Example: - 
PennWell Pubfishing Company 
P.O. BOX 212s 
Tulsa, OK 74121 

- Numerous recently-published books offered in the field of electric 
power generation. 



Environmental Management Resources 

1. U.S Environmental Protection Agency 

Pollution Prevention Information Clearinghouse 
Environmental Protection Agency, PM 21 1-A 
401 M Street, SW 
Washington, DC 20460 
(202) 260-2602 

- Fact sheets, publications 
- Technical 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 guidelines. 
(Internet URL: ces.inel.gov/ >) 

EnviroFacts Database 

- Integrates environmental data extracted from five 
EPA program systems (Internet URL: 
cwww.epa.gov/ docs /enviro/ html/ef-home. html/ >) 

Special Programs: 

- Green Lights (Lighting energy conservation) and 
- Energy Star Programs (Energy efficient devices) 

U.S. EPA Atmospheric Pollution Prevention Division 
401 M. Street SW, (6202J) 
Washington, DC 20460 
Phone: (202) 233-9190 
fax: (202) 233-9569 
(Internet URL: Green Lights: 
cwww.epa.gov/greenlights.html>; Energy 
Star: cwww.epa.gov/energystar.html>) 



2. U.S. Department of Energy 

* Pollution Prevention Information Clearinghouse 

- Developed to enhance the exchange of pollution 
prevention information between Federal, state 
and local government agencies, as well as with 
industries, academic institutions and the general 
public. 
(Internet URL: <146.138.5.107/EPIC.1EXE?EPIC>) 
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The Tragedy. of the Co ons 

G A R R E T T  H A R D I N  
m 

Garrett Wardin is Professor of Human Ecology Emeritus at 
the University of California at Santa Barbara. 

At the end of a thoughtful article on the future of nuclear war, J. B. 
Wiesner and HI. F. York concluded that "Both sides in the arms race 
are . . . confronted by the dilemma of steadily increasing military power 
and steadily decreasing national security. It is ow co11sidered~rofessioonal 
#dgment that rhir dilemma has m technical solution. If the great powers 
continue to look for solunions in the area of science and technology only, 
the result wiII be to worsen the situation."' 

I would like to focus your attention not on the subject of the article 
(national security in a nuclear world) but on the kind of conc1usion-they 
reached, namely, that there is no tecplnicd solution to the problem. An 
implicit and almost universal assumption of discussions pubtished in pro- 
fessional and semipopular scientific journals is that the problem under 
discussion has a technical solution. A te&nicaf solution may be defined as 
one that requires a change only in the techniques of the natural sciences, 
deananding little or nothing in the way of change in n vdues or ideas 
of morality. 

In our day (though not in earlier times) technical solutions are always 
welcome. .Because of previous failures in prophecy, it takes cowage to 
assert that a desired technical solution is not possible. Wiesner md York 
exhibited this courage; publishing in a science journal, they insisted that 
the solution to the problem was not to be found in the m t d  sciences. 

"The Tragedy of the Commons," by Garret Mardin, from Science, v. 
162 (1968). pp. 1243-48. Copyright 1968 by the M S .  Reprinted by 
permission. 
'J. 18. Wicsncr and H. F. York. Scienrifir American 21 1 P o .  4). 27 (1964). 



They cautiously qualified their statement with the phrase, "It is our con- 
sidered professional judgment. . . ." Whether they were right or not is not 
the concern of the present article. Rather, the concern here is with the 
important concept of a class of human problems which 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 win the game of tick- 
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 giving a radical meaning to the word "win." I can 
hit my opponent over the head; or I can falsify the records. Every way in 
which I "win" involves, in 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. This is what most adults do.) 

The class of "no technical solution problems" has members. My thesis 
is that the "population problem," as conventionally conceived, is a mem- 
ber of this class. How it is conventionally conceived needs some comment. 
It is fair to say that most people who anguish over the population problem 
are trying to find a way to avoid the evils of overpopulation without 
relinquishing any of the privileges they now enjoy. They think that farm- 
ing the seas or developing 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 in a technical way, any 
more than can the problem of winning the game of tick-tack-toe. 

WHAT SHALL WE MAXIMIZE? 

Population, as Malthus said, naturally tends to grow "geometrically." or. 
as we would now say, exponentially. In a finite world this 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 infinite: 
or that we do not know that it is not. But, in terms of the practicaI 
problems that we must face in the next few generations with the foresee- 
able technology, it is clear that we will greatly increase human misery if we 
o not, during the immediate future, assume that the world available to 

the terrestrial human population is finite. "Space" is no escape. ' 7 tion A growth finite worId must can eventually support only equal a finite zero. population; (The case of therefore, perpetual popula- wide 

fluctuations above and below zero is a trivial variant that need not be 

'G- Hardin, Journal of Heredity 50, 68 (1959). S. von Hoemor, Science 137. 18 (1962). 



&cussed.) M e n  this condition is met, what will be the situation of 
mankind? Specifically, can Bentham's goal of "the greatest good for the 
greatest number" be realized? 

N&or two reasons, each sufficient by itself. Tlae *st is a theoretical 
one. It is not maehamt idy  possible to maximize for two (or more) 
v ~ b l e s  at the same h e . , W  was clearly stated by von Neumitnn and 
Morgenstern, but the principle is implicit in the tfieory of parrial differ- 
ential equations, daring back at least to D'A1emba-t (1 7 1 7-1 783). 

The second reason springs directly from biological facts. To live, my 
organism must have a source of energy (for example, food). This energy 
is utilized for two purposes: mere rnaintaance and work. For  man, main- 
tenance of life requires about 1600 kilocalories a day ("'maintenance calo- 
ries"). Anything that he does over and above merely staying alive will be 
defined as work, and is supported by "work calories'kwhh he takes in. 
Work calories are used not only for what we caII work in cosxlmon speech; 
they are also required for all forms of enjoyment, from swimming and 
automobile racing to playing music and writing poetry. If our goal is to 
m d e  population it is obvious what we must do: We must make the 
work calories per person approach as close to zero as possible. No gour- 
met meals, no vacations, no sports, no music, no literature, no art. . . . I 
think that everyone will grant, without argument or proof, that maximiz- 
ing population does not maximize goods. Bentham's goal is impossible. 

In reaching 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, given an 
infinite source of energy, population growth still produces an inescapable 
problem. The problem of the acquisition of energy is replaced by the 
problem of its dissipation, as J. W. FremIin has so wirtily shown.4 -The 
arithmetic s ips  in the analysis are. as it were. reversed; but Bentham's 
goal is unobtainable. - 

\ t h e  optimum population is. then. less than the 
cuKy of defining the optimum is enormous; so far 
seriously tackled this problem. Reaching an acceptable and stable solution 
will surely require more than one generation of hard analytical work-and 
much persuasion. 

We want the maximum good per person: but what is good? To one 
person it is wilderness, to another it is ski lodges for thousands. To one it 
is estuaries to nourish ducks for hunters to shoot; to another it is factory 
land. Comparing one good with another is, we usually say, impossible 
because zoods are incommensurable. Incommensurables cannot be corn- 
pared. 

'3. von Neurnann and 0. Morgenstern. Theheor?. qf Games and Economic Behavior (Princeton 
University Press. Princeton. N.J.. 1947). p. 11. 
'I. H. Frernlia .Vew Scimfisz. NO. 415 (1964). p. 385. 



Theoretically this may be true; but in real life incommensurables are 
commensurable. Only a criterion of judgment and a system of weighting 
are needed. In nature the criterion is survival. Is it better for a species to 
be small and hideable, or Iarge and powerful? Natural selection commen- 
surates the incommensurabies. The compromise achieved depends on a 
natural weighting of the values of the variables. 

Man must imitate this process. There isno doubt that in fact he already 
does, but unconsciously. It is when the hidden decisions are made explicit 
that the arguments begin. The problem for the years ahead is to work out 
an acceptable theory of weighting. Synergistic effects, nonlinear variation, 
and difiiculties in discounting the future make the intellectual problem 
difficult, but not (in principle) insoluble. 

Has any cultural group solved this practical problem at the present 
time, even on an intuitive level? One simple 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 intuitively 
identified its optimum point will soon reach it, after which its growth rate 
becomes and remains 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 growing populations on earth today are (in general) the 
most miserable. This association (which need not be invariable) casts 
doubt on the optimistic assumption that the positive growth rate of a 
population is evidence that it has yet to reach its optimum. 

We can make little progress in working toward optimum population 
size until we. explicitly exorcise &e spirit of Adam Smith in the field of 
practical demography, In economic affairs, 132e Wealth of Nations ( 1  776) ? popularized the "invisible hand," the idea that an individual who "in- 
tends only his own gain," is, as it were, "led by an invisible hand to 
promote . . . the public interest."' Adam Smith did not assert that this 
was invariably true. and perhaps neither did any of his followers. But he 
contributed to a dominant tendency of thought that has ever since inter- 
fered with positive action based on rational analysis. namely, the tend- 
ency to assume that decisions reached individually will, in fact, be the 
best decisions for an entire society. If this assumption is correct it justi- 
fies the continuance of our present policy of laissez faire in reproduction. 
If it is correct we can assume that men will control their individual fe- 
cundity so as to produce the optimum population. If the assumption is 
not correct, we need to reexamine our individual freedoms to.see which 
ones are defensible. 

'-4. Smith. The Wcalzh of Nations (Modern Library, New York 1937). p. 423. 



The rebuttal to the invisible hand in population control is to be found in 
a scenario first sketched in a little-known pamphlet in 1833 by a mathe- 
matical amateur named William Forster Lloyd (1 794-1 852). We may 
well call it "the tragedy of the commons," using the word "tragedy" as the 
philosopher Whitehead used it: "The essence of dramatic tragedy is not 
unhappiness. It resides in the solemnity of the remorseless working of 
things." He then goes on to say, "This inevitableness of destiny can only 
be illustrated in terms of human life by incidents which in fact involve 
unhappiness. For it is only by them that the futility of escape can be made 
evident in the drama."' 

The tragedy of the commons develops in this way. Picture a pasture 
open to all. It is to be expected that each herdsman will try to keep as many 
cattle as possible on the commons. Such an arrangement may work rea- 
sonably satisfactorily for centuries because tribal wars, poaching, and 
disease keep the numbers of both man and beast well below the carrying 
capacity of the land. Finally. however, comes the day of reckoning, that 
is. the day when the long-desired goal of socia1 stability becomes a reality. 
At this point, the inherent logic of the commons remorseIessly generates 
tragedy. 
As a rational being, each herdsnaan seeks to maximize his gain. Explic- 

itly or hpHicitly, more or less consciously, he asks, "What is the utility 
to me of adding one more animal to my herd?"is utility has one 
negative and one positive component. 

1. The positive component is a function of the increment of one ani- 
mal; Since the herdsman receives all the proceeds from the sale of the 
additional animal. the positive utility is nearly + 1. 

2. The negative component is a function of the additional overgrazing 
created by one more animal. Since, however. the effects of overgrazing are 
shared by all the herdsmen, the negative utility for any particular decision- 
making herdsman is only a fraction of - 1. 

Adding together the component partial utilities. the rational herdsman 
concIudes that the only sensible course for him to pursue is to add anorher 
animal to his herd. And another. . . . But this is the conclusion reached by 
each and every rational herdsman sharing a commons. Therein is the 

. Each man is locked into a system that compels him to increase his 
hout limit-in a worSd that is limited. Ruin is the destination 

toward which all men rush, each pursuing his own best interest in a society 
that believes in the freedom of the commons. Freedom in a commons 

" - OW. F. Lloyd. Two Lecrurcs on rizc Clzerks lo Popularion (Oxford University Press. Oxford. 
2 _ England. 1833). 

+-.AT 3. M7hilehead. Scjcttcc and rhc Modcrt, World (Mentor. New York. 1948). p. 17. 
& 



H A R D I N  

Some would say that this is a platitude. Would that it were! In a sense, 
it was learned thousands of years ago, but natural selection favors the 
forces of psychological denial. The individual benefits as an individual 
from his abiiity 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 inexorable succession of generations requires that 
the basis for this knowledge be constantly refreshed. 

A simple incident that occurred a few years ago in Leominster, Massa- 
chusetts, shows hour perishable the knowledge is. During the Christmas 
shopping season the parking meters downtown were covered with plastic 
bags that,bore tags reading: "Do not open until after Christmas. Free 
parking courtesy of the mayor and city council." In other words. facing 
the prospect of an increased demand for already scarce space. the city 
fathers reinstituted the system of the commons. (Cynically, we suspect that 
they gained more votes than they Iost by this retrogressive act.) 

In an approximate way. the lo@c of the commons has been understood 
for a long time. perhaps since the discovery of a_ericulture or the invention 
of private property in real estate. But it is understood mostly only in 
special cases which are not sufficiently generalized. Even at this late date, 
cattlemen leasing national land on the Western ranges demonstrate no 
more than an ambivalent understanding, in constantly pressuring federal 
authorities to increase the head corn2 to the point where overgrazing 

-s erosion and weeddominan~ikewise.  the oceans of the world 
continue to suffer from the sun7ival of the philosophy of the commons. 
Maritime nations still respond automatically to the shibboleth of the 
"freedom of'the seas." Professing to believe in the "inexhaustible re- 
sources of the oceans." they bring species after species of fish and whales 
closer to extinction. 

The National Parks present another instance of the working out of the 
tragedy of the commons. .At present. they are open to all. without limit. 
The parks themselves are limited in extent-there is only one Yosemite 
VaIIey-whereas population seems to grow without limit. The vdues that 
visitors seek in the parks are steadily eroded. Plainly. we must soon cease 
to treat the parks as commons or they will be of no value to anyone. 

What shall we do? We have several options. We mizht sell them off as 
private property. We might keep them as public property. but allocate the 
right to enter them. The allocation might be on the basis of wealth. by the 
use of an auction system. It might be on the basis of merit, as defined by 
some agreed-upon standards. It might be by lottery. Or it might be on a 
first-come. first-senfed basis. administered to long queues. These. I think. 
are all objectionable. But u7e must choose--or acquiesce in the destruction 
of the commons that we caI1 our National Parks. 

%. Hardin. Ed.. Popuf~~rion. EI-olurion. ~ n d  Birrh Cnnrrol (Freeman. San Francisco. 1964). 
p. 56, 
3. McVay. Scienrific ..lmerican 116 (NO. 8). 13 (1966). 



In a reverse way, the tragedy of th 
po1111ufion. Here it is not a question 
mans, but sf putting something in-sewage, or chemical, radioactive, and 
heat wastes into water; noxious and dangerous fumes h t o  the air; and 

g aad unpBeasast advertising signs into the Iine of sight. TPle 
as before. The mtissbal 

e wastes he discharges into the c 
g Eais wastes before releasing 

is true for everyone, we age locked into a system of "fouling our o m  nest," 
so long as we 'behave only as @dependent, rational, free-enterprisers. 

The tragedy of tPze commons as a food basket is averred by private 
property, or something formally Wre it. But ehe air md waters smomd- 
ing us cannot readily be fenced, and so the tragedy of the cormaons as a 
cesspool must be prevented by different means, by coercive bars or taxing 
devices that make it cheaper for tPae polluter to treat his pollutants than 
to discharge thm untreated. We have not progressed as far with the 
solution of this problem as we have with the first. Indeed, our particular 
concept of private property, which deters us from exhausting the positive 
resaufces of the earth, favors pollution. The owner of a factory on the 
bank of a stram-whm property extends ,to the middle of tlae stream- 
often bas Mculty  seeing why-it is not his natural right to muddy the 
waters flowing past his door. The law, always behind the rimes, requires 
elaborate stitching and fitring to adapt it to this newly perceived aspect of 
the commons. 

The pollution problem is a consequence of population. It did not much 
matter how a lonely American frontiersman disposed of his waste. "FloW- 
ing water purifies itself every ten miles," my grandfather used to say, and 
the myth was near enough to the truth when. he was a boy, for there were 
nor roo many people. But as population became denser, the natural chemi- 
cal and biological recychg processes became overloaded, calling for a 
redefinition of property rights. 

HOW TO LEGISLATE TE?dPERmCE? 

Andysis of the pollution problem as a function of population density 
uncovers a not generally recognized principle of morality, namely: the 
moraiiry of m act is a function of the state of the ~?.szern rat the rime it is 
performed. lo Using the commons as a cesspool does not ham the general 
public under frontier conditions, because here is no public; the same 

'OJ. Fietcher. Situarion Ethics (Westminster. Philadelphia. 1966). 
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behavior in a metropolis is unbearable. A hundred and fifty years ago a 
plainsman could kill an American bison, cut out only the tongue for his 
dinner, and discard the rest of the animal. He was not in any important 
sense being wasteful. Today, with only a few thousand bison left, we 
would be appalled at such behavior. 

In passing, it is worth nothing that the morality of an act cannot be 
determined from a photograph. One does not know whether a man killing 
an elephant or setting &re to the grassland is harming others until one 
knows the total system in which his 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 tempting to ecologists as it is to reformers in 
general to try to persuade others by way of the photographic shortcut. But 
the essence of an argument cannot be photographed: it must be presented 
rationally-in words. 

That morality is system-sensitive escaped the attention of most codifiers 
of ethics in 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 ethics, and therefore are 
poorly suited to governing a complex, crowded, changeable world. Our 
epicycIic solution is to augment statutory law with administrative law. 
Since it is practically impossible to spell out all the conditions under which 
it is safe to bum trash in the backyard or to run an automobile without 
smog control, by law we delegate the details to bureaus. The result is 
administrative law, which is rightly feared for an ancient reason-Quis 
nrstodier ipsos custodes?-Who shalI watch the watchers themselves? John 
Adams said that we must have a "government of laws and not men." 
Bureau administrators, trying to evaluate the morality of acts in the total 
system, are singularly liable to corruption. producing a government by 
men, not laws. 

Prohibition is easy to legislate (though not necessarily to enforce); but 
how do we legislate temperance? Experience indicates that it can be ac- 
compIished best through the mediation of administrative law. We limit 
possibilities unnecessarily if we suppose that the sentiment of Quis cus- 
todier denies us the use of administrative law. We should rather retain the 
phrase as a perpetual reminder of fearful dangers we cannot avoid. The 
great challenge facing us now is to invent the corrective feedbacks that are 
needed to keep custodians honest. We must find ways to Iegirimate the 
needed authority of both the custodians and the corrective feedbacks. 



m e  tragedy of the commons is involved in population problems in an- - - 
other way. In a world governed solely by the i&ciple of "dog eat dog"- 
if indeed there ever was such a world-how many children a family had 
wolllid 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 negative feedback demonstrably controls the fecundity 
of birds. l 1  But men are not birds, and have not acted like them for 
millenniums, at least. 

Ifeach human family were dependent only on its own resources; if the 
children of improvident parents starved to death; ij, thus, overbreeding 
brought its o& "punishment" to the germ line-?& t h a e  would be no 
public interest in controlling the breeding of families. But our society is 
deeply committed to the welfare state,12 and hence is confronted with 
another aspect of the tragedy of the commons. 

Bn a welfare state, how shall we deal with the family, the religion, the 
mce, or the class (or indeed any distinguishable and cohesive group) that 
adopts overbreeding as a to se& its own To 
couple the concept of freedom to breed with the belief that everyone born 
has an equal right to the commons is to lock the world into a tragic course 
of action. 

Unfortunately this is just the course,of action that is being pursued by 
the United Nations. In late 1967. some thirty nations agreed to the follow- 
ing: "The Universal Dedaration of Human fights describes the family as 
the natural and fundamental unit of society. It follows that any choice and 
decision with regard to the size of the family must irrevocably rest with the 
family itself, and cannot be made by anyone else." l4 

It is painful to have to deny categorically the validity of this right; 
denying it. one feels as uncomfortable as a resident of Salem. Massachu- 
setts. who denied the reality of witches in the seventeenth century. At the 
present time, in liberal quarters. something like a taboo acts to inhibit 
criticism of the United Nations. There is a feeling that the United Nations 
is "our last and best hope." that we shouldn't find fault with it; we 
shouldn't play into the hands of the archconservatives. However, let us not 
forget what Robert Louis Stevenson said: "The tmth that is suppressed by 
friends is the readiest weapon of the enemy." If we love the truth we must 
openly deny the validity of the Universal Declaration of Human Rights, 

'ID. Lack. The fiarural Regularion of Animal .Vmhcrs (Clarendon Press. Oxford. Engiand. 
19%). 
]=H. Girverz. From Wealth m Welfare (Stanford Univeniry Press, Stanford. Calif.. 1950). 
"G. Hardin. Persp~nrves in Biologr and Medicine 6 .  366 ( 1  963). 
"U Thant. inrernarional P h e d  Paremhood .Yews. No. 168 (February 1968). p. 3. 
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even though it is promoted by the United Nations. We should also join < 
with Kingsley Davis l5 in attempting to get Planned Parenthood-World 'I; 

Population to see the error of its ways in embracing the same tragic ideal. 

CONSCIENCE IS SELF-ELIMINATING 

It is a mistake to think that we can control the breeding of mankind in the 
long run by an appeal to conscience. Charles Galton Darwin made this 
point when he spoke on the centennial of the publication of his grandfa- 
ther's great book. The argument is straightforward and Darwinian, 

People vary. Confronted with appeals to limit breeding, some people 
will undoubtedly respond to the plea more than others. Those who have 
more children will produce a larger fraction of the next generation than 
those with more susceptible consciences. The differences will be accen- 
tuated. generation by generation. 

In C, G, Damii7s words: "It may weB-he that it W O E ! ~  tike hundreds 
of genrations for the progenitive instinct to develop in this way, but if it 
should do so, nature would have taken her revenge, and the variety Homo 
contracipienr would become extinct and would be replaced by the variety 
Homo progenirivus. "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 exosomatically, to use A. J. Lotka's tern. (If one 
denies the latter possibility as well as the former, then what's the point of 
education?) The argument has here been stated in the context of the 
population problem. but it applies equally well to any instance in which 
society appeals to an individual exploiting a commons to restrain himself 
for the general good-by means of his conscience. To make such an appeal 
is to set up a selective system that works toward the elimination of con- 
science from the race. 

P-4THOGENIC EFFECTS OF CONSCIENCE 

The long-term disadvantage of an appeal to conscience should be enough 
to condemn it: but it has serious short-term disadvantages as well. If we 
ask a man who is exploiting a commons to desist "in the name of con- 

"K. Davis. Science 158. 730 (1967'1. 
16s. Tax. Ed.. El-olution A-her Dan$-in (University of Chicago Press. Chicago. 1960). vol. 7. 
p. 469. 



- science," what are we saying to him? What does he hear?-not only at the 
~~pcpmmt but also in the wee small hours of the night when, half asleep, he 

not merely the words we used but also the nonverbal commu- 
aimtion cues we gave him unawares? Sooner or later, consciously or 
su~onsciously, he senses that he has received two communications, and 
&at they are contradictory: 1. (intended communication) "If you don't do 
as we ask, we wiU openly condemn you for not acting &e a responsible 
~ti2xm9'; 2. (the unintended communication) "If you do behave as we ask, 
we BbilP. secretly csndemn you for a simpleton who can be shamed into 
standing aside while the rest of us exploit the commons." 

Everyman then is caught in what Bateson bas called a "double bind." 
Bateson and his co-workers have made a plausible case for viewing the 
double bind as an important causative factor in the genesis of schizophre- 
nia. l 7  The double bind may not always be so damaging, but it always 
endangers the mental health of anyone to whom it is applied. ' A  bad 
conscience," said Nietzsche, "is a kind of illness." 

To conjure up a conscience in others is tempting to anyone who wishes 
to extend his control beyond the 1egaI Jimits. Leaders at the highest level 
succwnb to this temptation. Was any president during the past generation 
failed to call on labor unions to moderate voluntarily their demands for 
higher wages, or to steel companies to honor voluntary -&delines on 
prices? I can recall none. The rhetoric used on such occasions is designed 
to produce feelings of guilt in noncooperators. 

For centuries it was assumed without proof that guilt was a valuable, 
perhaps even an indispensable. ingredient of the civilized life. Now, in this 
post-Freudian world. we doubt .it. 

Paul Goodman speaks from the modern point of view when he says: 
"No good has ever come from feeling guilty, neither inteIligence, policy, 
nor compassion- The guilty do not pay attention to the object but only to 
themselves. and not even to their own interests. which might make sense, 
but to their anxieties." 

One does not have to be a professional psychiatrist to see the conse- 
quences of anxiety. We in the Western world are just emerging from a 
dreadful two centuries-long Dark Ages of Eros that was sustained partly 
by prohibition laws. but perhaps more effectively by the anxiety-generat- 
ins mechanisms of education. Alex Comfort has told the story well in The 
Anxierj. Makers;19 it is not a pretty one. 

Since proof is difficult. we may even concede that the results of anxiety 
may sometimes. from certain points of view. be desirable. The larger 
question we should ask is whether. as a matter of policy. we should ever 
encourage the use of a technique the tendency (if not the intention) of 

"G. Bareson. D. D. Jackson. J. Haiey. J. Weakland. Beka~.iorol Science 1. 351 (1956). 
"P. Goodman. .Vew lbrk Review of Books 10 (8). 22 (33 May 1968). 
19.4. Comfon. The Rnsiet~.  Makers (Nelson. London. 1967). 



which is psychologically pathogenic. We hear much talk these days of 
responsible parenthood; the coupled words are incorporated into the titles 
of some organizations devoted to birth control. Some people have pro- 
posed massive propaganda campaigns to instill responsibility into the 
nation's (or the world's) breeders. But what is the meaning of the word 
conscience? When we use the word responsibility in the absence of sub- 
stantial sanctions, are we not trying to browbeat a free man in a commons 
into acting against his own interest? Responsibility is a verbal counterfeit 
for a substantial quid pro quo. It is an attempt to get something for 
nothing. 

If the word responsibility is to be used at all, I suggest that it be in the 
sense Charles Frankel uses it. 20 "Responsibility," says this philosopher, 
"is the product of definite social arrangements." Notice that Frankel calls 
for social arrangements-not propaganda. 

MUTUAL COERCION MUTUALLY AGREED UPON 

The social arrangements that produce responsibility are arrangements 
that create coercion, of some sort. Consider bank robbing. The man who 
takes money from a bank acts as if the bank were a commons. How do we 
prevent such action? Certainly. not by trying to control his behavior solely 
by a verbal appeal to his sense of responsibility. 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 will keep it from 
becoming a commons. That we thereby infringe on the freedom of would- 
be robbers we neither deny nor regret. 

The morality of bank robbing is particularly easy to understand be- 
cause we accept complete prohibition of this activity. We are willing to 
say. "Thou shalt not rob banks," without providing for exceptions. But 
temperance also can be created by coercion. Taxing is a good coercive 
device. To keep downtown shoppers temperate in their use of parking 
space we introduce parking meters for short periods. and traffic fines for 
lonzer ones. We need not actually forbid a citizen to park as long as he 
wants to: we need merely make it increasingly expensive for him to do so. 
Not prohibition, but carefully biased options are what we offer him. A 
Madison Avenue man might caIl this persuasion: I prefer the greater 
candor of the word coercion. 

Coercion is a dirty word to most liberals now. but it need not forever 
be so. .4s with the four-letter words. its dirtiness can be cleansed away by 
exposure to the light. by saying it over and over without apology or 

'OC. Frankel. The Case.for Modern Man (Harper & Row. New York. 1955). p. 203. 



*: To many, the word coercion implies arbitrary decisions of 
. distant and irresponsible bureaucrats; but this is not a necessary part of its 

']The only ]kind of coercion 1 rscommmd is mutual coercion, 
m I f ~ y - a ~  upon by rhe majority of rbe people affected. 

']To say that we mutually agree to coercion is not to say that we are 
required to enjoy it, or even to pretend we enjoy it. Who enjoys taxes? We 
dl grumble about them. But we accept compulsory taxes because we 
recognize that voluntary taxes would favor the conscienceless. We insti- 
tute and (grumblingly) support taxes and other coercive devices to escape 
the honor of the commons. 

An alternative to the comrnons need not be perfectly just to be prefm- 
ble. With real estate and other material goods, the alternative we have 
chosen is the institution of private property coupled with legal inheritance. 
Is this system perfectly just? As a genetically trained biologist I deny that 
it is. It seems to me that, if there are to be differences in individual 
inheritance, legal possession should be perfectly conelated with biolo@cal 
inheritance-that those who are biologically more fit to be the custodians 
of property and power should legally inherit more. But genetic recombina- 
tion continually makes a mockery of the doctrine of '"like father, like son" 
implicit in our laws of legal inheritance. An idiot can inherit millions, and 
a trust fund can keep his estate intact. We must admit that our legal system 
of private property plus inheritance is unjust-but we put up with it 
because we are not convinced. at the moment, that anyone has invented 
a better system. The alternative of the commons is too horrifying to 
contemplate. Injustice is preferable to totaI ruin. 

It is one of the peculiarities 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 
triumphantly discover a flaw in it. As Kingsley Davis has pointed out," 
worshipers of the status quo sometimes imply that no reform is possible 
without unanimous agreement. an implication contrary to historical fact. 7 
As nearly as I can make out. automatic rejection of proposed r e f o m  is /'' 
based on one of two unconscious assumptions: (1) that the status quo is j 
perfect: or (2) that the choice we face is between reform and no action; if 
the proposed reform is imperfect. we presumably should rake no action at 
all. uk i~e  we wait for a perfect proposal. I 

But we can never do nothin$. 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 advanrages and 
disadvantages with the predicted advantages and disadvantages of the 
proposed reform. discounting as best we can for our lack of experience. 

"see J. D. Rosiansky. Generics and the Fuure 01 Man (Appleton-Century-Crofts. New 
York. 1966). p. 177. 



On the basis of such a comparison, we can make a rational decision which 
will not involve the unworkable assumption that oniy perfect systems are 
tolerable. 

RECOGNITION OF NECESSITY 

Perhaps the simplest summary of this analysis of man's population prob- 
lems is this: the commons, if justSab1e at all, is justifiable only under 
conditions of low-population density. As the human population has in- 
creased, the commons has had to be abandoned in one aspect after an- 
other. 
Fit we abandoned the commons in food gathering, enclosing farm- 

land and restricting pastures and hunting and fishing areas. These restric- 
tions are still not complete throughout the world. 

Somewhat later we saw that the commons as a place for waste disposal 
would also have to be abandoned. Restrictions on the disposal of domestic 
sewage are widely accepted in the Western world; we are still struggling to 
close the commons to pollution by automobiles, factories, insecticide 
sprayers, fertilizing operations, and atomic energy installations. 

In a still more embryonic state is our recognition of the evils of the 
commons in matters of pleasure. There is almost no resuiction on the 
propagation of sound waves in the public medium. The shopping public 
is assaulted with mindless music, without its consent. Our government has 
paid out billions of dollars to create a supersonic transport which would 
disturb 50,000 people for every one person whisked from coast to coast 3 
hours faster. Advertisers muddy the airwaves of radio and television and 
pollute the view of travelers. We are a long way from outlawing the 
commons in matters of pleasure. Is this because our Puritan inheritance 
makes us view pleasure as something of a sin, and pain (that is, the 
pollution of advertising) as the sign of virtue? 

Every new enclosure of the commons involves the infringement of 
somebody's personal liberty. Infringements made in the distant past are 
accepted because no contemporary complains of a loss. It is the newly 
proposed infringements that we vigorously oppose; cries of "rights" and 
"freedom" fill the air. But what does "freedom" mean? When men mutu- 
ally agreed to pass laws against robbing, mankind became more free, not 
less so. Individuals locked into the logic of the commons are free .only to 
bring on universal ruin, once they see the necessity of mutual coercion, 
they become free to pursue other goals. I believe it was Hegel who said, 
"Freedom is the recognition of necessity." 

The most important aspect of necessity that we must now recognize is 
the necessity of abandoning the commons in breeding. No technical solu- 
tion can rescue us from the misery of overpopulation. Freedom to breed 



will bring ruin to a1I. At the moment. to avoid hard decisions many of us 
are tempted to propagandize for conscience and responsible parenthood. 
The temptation must be resisted. because an appeal to independently 
acting consciences selects for the disappearance of all conscience in the 
long nm. and an increase in anxiety in the short. 

The only way we can preserve and nurture other and more prkious 
freedoms is by relinquishing the freedom to breed. and that very soon. 
"Freedom is the recognition of necessity"-and it is the role of education 
to reveal to a11 the necessity of abandoning the freedom to breed. Only so 
can we put an end to this aspect of the tragedy of the commons. 
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In 1968, Garret Hardin wrote an article in Science1 
titled "The Tragedy of the Commons." The article had 
a significant impact, and the issues it presented were 
much debated in the fields of ecology, law, philosophy, 
and psychology. An excerpt of the article that defines 
the problem follows: 

The tragedy of the commons develops this way. 
Picture a pasture open to all. It is to be expected 
that each herdsman will try to keep as many cattle 
as possible on the commons. Such an arrangement 
may work reasonably satisfactorily for centuries 
because tribal wars, poaching, and disease keep 
the numbers of both man and beast well below the 
carrying capacity of the land. Finally, however, 
comes the day of reckoning, that is, the day when 
the long-desired goal of social stability becomes 
a reality. At this point, the inherent logic of the 
commons remorselessly generates tragedy. 

As a rational being, each herdsman seeks to 
maximize his gain, ~xplicit l~ or implicitly, more or 
less consciously, he asks, "What is the utility to me 
of adding one more animal to my herd?" This util- 
ity has one negative and one positive component. 

1. The positive component is a function of the 
increment of one animal. Since the herdsman 
receives all the proceeds from the sale of the ad- 
&tional animal, the positive utility is nearly +l. 

Adding together the component partial utilities, 
the rational herdsman concludes that the only 
sensible course for him to pursue is to add Gother 
animal to his herd. And another, and another. . . 
But his conclusion is reached by each and every 
rational herdsman sharing the commons. Therein 
is the tragedy. Each man is locked into a system 
that compels him to increase his herd without limit 
-in a world that is limited. Ruin is the destination 
toward which all men rush, each pursuing his own 
best interest in a society that believes in the freedom 
of the commons. Freedom in a commons brings 
ruin to all. 

The article continues with the moral, legal, and 
philosophical implications of the dilemma. While 
these discussions are beyond the scope of this exercise, 
you are encouraged to read the entire article. 

Questions 

You and four other farmers lease land from the govem- 
ment to graze your cattle. The land can support 100 
healthy cows, where a healthy cow weighs 500 lbs. 
(For the sake of simplicity, assume that a cow cannot 
exceed 500 lbs., and that the entire 500 lbs. is meat 
available for market). For every cow (above 100) 
added to the field, each suffers a 10-lb. reduction in 
weight. Further, assume a cow cannot survive (or is not 
marketable) below 300 lbs. The government believes - 

2. The negative component is a function of the ad- in a self-policing policy - you and your fellow farmers 
ditional overgrazing created by one more animal. must manage your herds on your own. Then answer 
Since, however, the effects of overgrazing are the questions on the next page. 
shared by all the herdsmen, the negative utility 
for any particular decision-making herdsman is 
only a fraction of -1. 

Hardin, Garrett. "The Tragedy of the Commons." 
Science @ecember 13,1968): 1243-1248. 
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1. Graph the weight of each cow as a function of the 4. As a profit-maximizing farmer, do you add cattle? 
number of cows in the field. What do the other profit-maximizing farmers do? i 

2. How many cows will cause the commons to collapse 
(i.e., at what point does the field fail to support ~-~ ~ - - -  any -- 
cattle)? 

3. Each farmer (you and the four others) has 20 head 
of cattle. Develop a spreadsheet that shows the 
"payoff" or "profit" (your payoff = the number of 
pounds of.cattle) that results from your decision to 
add or not add one cow vs. every one of the other 
farmers' decision to add or not add one cow each 
(the payoff should be in total pounds for each 
farmer's herd). As an example, the payoff for no 
one adding more cattle would appear as follows: 

5. Now, assume that the other farmers come to you , 

- ~ with a plan to share h e  payoff or profits of a 
common herd (assuming all five farmers). Show, on 
a spreadsheet, the results of your decision to add or 
not add one cow vs. every one of the other farmers' . 
decisions to add or notadd one cow. 

6. What stands in the way of implementing the plan 
in Question 5? 

7. What other agricultural and industrial systems 
might be prone to the "Tragedy of the Commons" 
problem? 

Repeat for two and three cows. 
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Others' payoff: 
10,000 

Your inpol is Welcomef 
We are very interested in your feedback on these materials. 
Please take a moment to offer your comments and communicate 
them to us. Also contact u s  if you wish to receive a documents 
list, order any of our materials, collaborate on or review NPPC 
resources, or be listed in our Directory of Pollution Prevention 
in Higher Education. 

We're Onlinef 
The NPPC provides information on its programs and educational 
materials through the Internet's Worldwide Web; our URL is: 
hrtp9hwvw.umich.edul-nppcpub/ 
Please contact us at nppcpubOumich.edu if you have comments 
about our online resources or suggestions for publicizing our 
educational materials through the Internet. Thank you! 

2 Commons Exercise 
October 1996 



• Industrial Engineering 
and Operations Research 

NATIONAL POUVnON PREVENTION CENTER FOR HIGHER EDUCATION 

For the Instructor: Teaching Note 
on "The Tragedy of the Commons 
and the Decision-Maker" 

Purpose 
Increasingly, decision analysis techniques are being 
applied to decisions outside the traditional engineering 
and business spheres. This exercise is designed to 
show students that decision analysis is an effective 
tool for complex environmental issues. 

The accompanying article, "The Tragedy of the 
Commons and the Decision Maker," investigatesthe 
failure of the rational decision model under certain 
resource allocation conditions. Students step through 
a decision matrix quantitatively showing "the tragedy 
of the commons." Further questions investigate social 
systems that can be employed to reduce the impact of 
the "tragedy." 

This material was designed for inclusion in an intro- 
ductory decision analysis course in industrial engineer- 
ing; it is also appropriate for MBA students. Students 
should be familiar with the basic concepts of expected 
value and decision matrices. 

Answers 
weight / cow 

1GQ 105 110 115 120 

no. of cows 

2. The Commons collapses with 120 cows. 

3. Using theses formulae, where y=you and x=others: 
your payoff = (20 + y)(500 - 10(y + 4x)), 
and if all others add cows, and you don't, 
their payoff = (20 + x)(500 - 10(y + 4x)) 

You add: 

0 
1 
0 
1 

0 
2 
0 
2 

0 
3 
0 
3 

National Pollution Prevention Center for Higher Education University of Michigan 
Dana Building, 430 East University. Ann Arbor MI 48109.1115 
Phone: 313.764.1412 Fax: 313.647.5841 E-mail: nppc@umich.edu 

Others 
each add: 

0 
0 
1 
1 

0 
0 
2 
2 

0 
0 
3 
3 

May be reproduced 
freely for noncommercial 
educational purposes. 

Your 
payoff: 

l0,OOO 
10,290 
9,200 
9,450 

10,000 
10,560 
8,400 
8,800 

l0,OOO 
10,810 
7,600 
8,050 
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Others' 
payoff: 

10,000 
9,800 
9,660 
9,450 

10,000 
9,600 
9,240 
8,800 

l0,OOO 
9,400 
8,740 
8,050 



4. As a profit maximizer, you and the other farmers 6. To succeed, the common herd plan must be accepted 
will add cows until the commons collapses. by all farmers. If one farmer breaks the agreement, ' 

s/he makes profits at the other farmers' expense (as' 
5. Using the formula is evident in Question 3). Further, this system hints 

individual profit = ((100 + y + 4x)(500 - 10 Or + 4x)))/5 of socialism-an idea that has its own problems. 
where y=you and x=others, the following results: Generally, the problem must become bad enough to 

encourage participants to adopt the mutual system. 

7. Some examples include: You add: 

0 
1 
0 
1 1  

groundwater (industrial use vs. drinking water) 
m breathable air 

- 

m timber 

Others 
each add: 

0 
0 
1 
1 fisheries 

-.?% matrix.& the end of this-compendium's 
ResourceLisL indicates eight books and articles 
.on decision ranalysis rand iniiustrial-mgineetiing. 

I 

Your 
payoff: 

l0,OOO 
9,898 
9,568 
9,450 

Published by: 
The National Pollution Prevention Center 
for Higher Education 
University of Michigan, Dana Building 
430 East University Ave. 
Ann Arbor, MI 48109-1 115 
a Phone: 31 3-764-141 2 
* Fa :  313-647-5841 

E-mail: nppc@umich.edu 

Others' 
payoff: 

10,000 
9,898 
9,568 
9,450 

The mission of the NPPC is to promote sustainable development 
by educating students, faculty, and professionals about pollution 
prevention; create educational materials; provide tools and 
strategies for addressing relevant environmental problems; and 
establish a national network of pollution prevention educators. 
In addition to developing educational materials and conducting 
research, the NPPC also offers an internship program, profes- 
sional education and training, and conferences. 

Your Input is Welcome! 
We are very interested in your feedback on these materials. 1 
Please take a moment to offer your comments and communicate 
them to us. Also contact us if you wish to receive a documents 
list, order any of our materials, collaborate on or review NPPC 
resources, or be listed in our Directoy of Pollution Prevention 
in Higher Education. 

We're Online! 
The NPPC provides information on its programs and educational 
materials through the Internet's Worldwide Web; our URL is: 
http~~.umich.edul-nppcpub/ 
Please contact us at nppcpub@umich.edu if you have comments 
about our online resources or suggestions for publicizing our i 
educational materials through the Internet. Thank you! 
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Management 581 
Issues in Environmental Management 

Fall,, 1996, Section 55553 
University of Tennessee at Knoxville 

Tuesday 6:30-9: 10; G51 

4 

Course Coordinator: Jerry Fryxell ph. 974- 1664 

Co-Instructors: Chuck Bamford ph. 974-3 161 
Iain Clelland ph. 974-1 672 
Pete Counce (Eng.) ph. 974-53 18 
Tom Dean ph. 974- 1673 
Tom Douglas ph. 974-3 16 1 

Class Time and Place: 
Tuesday, 6:30-9: 10 P.M. 
Glocker Business Building, Rm 5 1 

Required Materials: 
Tibor, T. & Feldrnan, I. 1996. IS0 14000: A Guide to the 
New Environmental Manazement Standards. Chicago: Irwin. 
(Hereafter referred to as 'TIBOR") 

Readings packet to be available at: Graphic Creations, 1809 Lake Ave. 
5-6221 (in two sets ... an addendum will be printed for last third of 
class). 

Course Content and Pedagogy 
The natural environment has become a strategic issue for increasing numbers of frrms and 

industries. As a result, organizations that survive and prosper in the future must Ieam to blend 
economic as well as ecological criteria into their decision-making processes. The overall aim of 
this course is to better prepare future managers to accomplish this. Specifically, the objectives of 
this course are to: 

1) Make students more aware of the pervasiveness and complexity of environmental issues 
that confront modem businesses and to clarify their personal values regardmg these issues. 
2) Provide students with several tools that are currently being used to integate natural 
resource and pollution concerns into business decisions. Foremost among the tools we will 
examine are the IS0 14800 standards. IS0 14000 are environmental management 
standards for corporations which are expected to have a si,onificant impact on both foreign 



and domestic firms. 
3) Have students explore the implications of taking a proactive approach to environmental 
issues in business and to explore the strategic implications thereof. 

Pedagogically, we feel strongly that the learning occurs best through "learning by doing'' 
and by active interaction 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, 
experiential exercises, simulations, videos, and cases to facilitate the leaming process. It is 
important that the students realize that this philosophy places greater responsibility on them to be 
prepared for class and to actively participate in the class exercises and discussions. We expect that 
the class will learn from each other's education and experience, and encourage the students to 
express their knowledge in class discussions. 

Course Principles 
1. Hard work: Hard work and determination represent the foundation to personal progress and 
success. 
2) Positive Attitude and Humor: A lighter, positive side exists to most daily activities and events; 
let's have some fun. 
3) Academic Integrity: Students will uphold the university honor code in aJ.l martens pertaining to 
this course. All work submitted must be original and al l  non-original concepts integrated into ' 

student must be referenced as such. Cheating on examinations or other assignments will 
result, at a minimum, in an F grade on that assignment. 
4) Respect for Others: We reco,onize the desire of others to be heard without intemption. When a 
person is speaking, the remainder of the class should remain attentive. During any controversial 
discussions that may ensue, we wiU attempt to use appropriate timing when presenting our 
thoughts (allow other to compete their argument before speaking on your own op&s.) 
5) ]Professionalism: With each other, with the guest speakers, and with the companies involved in 
the field project. 

Course ~eqWmenntS 
Class Attendance and Participation 12.5961 

Class preparation and participation are a fundamental aspect of this course and crucial to 
your performance in the class. The emphasis here cannot be understated. Since much of your 
learning will occur as sr result of class discussion, getting your value as a paying student and the 
success of the overall class are dependent upon your being prepared and demonstrating it in class 
(an interesting variant on the basic "commons problem" which will be discussed further in tbis 
introductory class session). In this regard, it is important to point out that quality of contribution is 
more important than sheer quantity. (Indeed, noncontributory could actually take away from our 
learning goals.) It is also obvious that you cannot participate in the class when you are not 

w - 



present. Thus, you are expected to attend all of the class periods. 
Participation will be evaluated by both peers and the course coordinator at the conclusion of 

each class period. To increase the validity of these assessments, peer evaluators will be used. 
This job will be rotated each class session, so that all class members will be involved over the 
term. 

State of the Art Environmental Practice Research Project (25%) 
You likely have either business or technical training in a particular business function or 

activity. At present, most firms are just beginning to extended environmental policies, promorams, 
or methods to business operations such as accounting, purchasing, finance, and marketing. The 
purpose of this individual research project is to give you and opportunity to study (i.e., investigate 
(identify, categorize, analyze, and make recommendations) about the state of environmenta1 
practice in your particular area of interest. Alternatively, this paper could have an industry focus. 

Consequently, this project will involve library research, contact with the relevant 
professional or industry associations, andlor interviews with howledgeable prof&sionals. In 
some cases (i.e., finance) it may be difficult to identify environmentally-based methods currently 
in use. If this occws, investigate what practices are bing proposed for adoption in the future. 
What are the advantages and disadvantages of adopting this 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 this effort will be a 10-12 page (text) double-spaced, typed report. If you have 
exhibits or figures, they may be added as appendices. The paper is due in class on October 15, so 
you will need to start on it early. Please submit two copies; non-reusable covers are unnecessary. 

G r o u ~  Field Proiect (40%) 
This project will provide an opportunity to apply what you have learned from your 

individual 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 interest in an 
available project. Your team will be partnered with a local company in a consulting capacity. 

ideally, your team's task is to evaluate the company's operations against state-of- 
environmental practices you previously identified in your individual papers and then present your 
recommendations to company management about what types of environmental practices could be 
implemented and how best to implement them. Of course, one useful benchmark for this 
evaluation codd be the IS0 14000 standards (which 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 fm 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 client and outlining the scope and depth of the project. On December 3 your report 
wilI be due. Moreover, you will be required to present your evaluation, recommendations, and 
management's reactions to the class. The presentation will contribute one-third to the overall 



grade for this assignment. The paper should be at least 12-15 (text) paged double-spaced report. 
Please submit two copies. Finally, the course coordinator will provide peer evaluation forms and 
these may be used to adjust your grade on group assignments. 

Rkadin~ Evaluations 
From time to time you will be asked to write a short response to a question about that 

evenings readings. The purpose of this is to measure the extent to which you are prepared for 
class. This will be unannounced and may not be made up. Consequently, the lowest score on 
these "quizzes" will be dropped. 

CLASS SCHEDUL;E AND ASSIGNMENTS 

#1 8/27 Course Introduction 
Instrucror: Jeny Fryxell 
Objective: Introduce students to the course, stimulate thinking about 

the problems associated with the exploitation of common resources and 
the social dynamics involved, various approaches to solving the problems, 
and individual obligations. 

Special activity: Commons simulation 

W2 9/3 Environmental Economics and Regulation 
bzstrucror: Tom Dean 
Guest Speaker: David Feldrnan, EERC 
Objective: Introduce students to the fundamental concepts of environmental 

economics. This will help you to understand the economic causes of 
environmental degradation, provide a crucial perspective for analyzing 
environmental issues, and a context in which to review of national 
environmental legislation and the environmental re,ouiatory structure. 

Preparatory Readings: 
Schmidheiny, S. 1992. Changing course: A global business perspective 
on deveiopment and the environment, Boston: lWT Press. Chapter 1 & 2 

(pp. 1-33) 
Webber, D. J. 1990. United States f Chp. 16) in International public 
policy sourcebook (V2): Education and environment., Frederic Bolotin 
(ed.), Greewood Press: 335-352. 

#3 9/10 Environmental Strategy and Environmental Management Systems (IS0 14000) 
Insrrucrors: Tom Dean & Jerry Fryxell 

Objective: To understand the role environmental management may play in 
business and corporate strategy. To acquaint students with the IS014000 



standards, their development, and the rationale for the process. 
Preparatory Readings: 

MEB Case Study: Measuring Environmental Performance and the 
-ISO/CD 14001 Environmental Management Systems-Specs. 

- a copy of the draft international standard (DIS) prior to July, 
1996 

TIBOR: Chps 1-3. 

#4 9/17 EMS (IS0 14000) -- Gap analysis and Environmental Policies, Objectives 
and Targets 
instructors: Tom Dean & Jeny Fryxell 
Objective: To begin applying the IS014000 standards through a "gap 
analysis," the development of an environmental policy, and setting 
objectivesltargets. 
Preparatory Readings: 

TIBOR: Chp. 4 

#5 9/24 Environmental Auditing & Accounting 
Imzrucrors: Iain Clelland ' 

Guest Speaker: Harold Roth (Acct.) 
Objective: Good monitoring and reporting systems are critical to a firm 
pursuing excellent environmental performance. Two of the most common 
tools that firms are establishing (or expanding on) are environmental 
auditing and accounting methods and policies. This class will review how 
these methods operate and their relationship with reporting requirements. 
Prepratoly Readings: 

TIBOR: Chp. 6 
Jones, L. & Baldwin, J. 1994. Evaluating corporate environmental 
performance. Corporate Environmental Policv and Government 
Regulation: 45-61. 
DIS ISOfCD 1401 111 -2 "Guidelines for Environmental Auditing." 
[possible addition from H. Roth unavailable at time of packet] 

#6 101 1 Global Environmental Issues and Sustainable Development 
Instructor: Chuck Bamford 
Objective: To examine the complexities, opportunities, and potential 
pitfalls of environmental issues that impact international business efforts. 
To develop a basic understanding of issues involved in sustainable 
development projectdprograms. 
Preparatory Readings: 



TIBOR: Chp. 7 
Speth, J. 6. 1986. A. new environmental agenda. Forum for 
A ~ ~ l i e d  Research and Public Policy: 22-35. 
RucMeshaus, W .D. 1989. Toward a sustainable world.. Scientific 
American: 166- 175. 
Repetto. R. 1987. Managing natural resources for sustainability. 
In T.J. Davis (% I.A. Schirmer (eds.) Sustainability issues in 
a p r i c u l t u r a l :  166-175. 

Special activity: 'Double Death Dilemma" 

#7 10/8 Stakeholder Issues in Environmental Management 
Instrucror: Jerry Fryxell 
Objective: To understand the legitimacy of stakeholder viewpoints 
on environmental issues and to learn a more systematic process for 
incorporating stakeholder views into a company's environmental strategy. 
Preparatory Reading: 

Chp. 3 in Wood, D. J. 1990. Business and 
Society. Glenview, Dl.: Scott, Foresman & Co.: 76-106. 

Special activity: "Rainforest Negotiation Exercise" 
Advance Assignment for 10/15: A one page write-up of green product, 

service, or advertisement 
Advance Assignment for 10122: Research on Eco-labelling 

#8 10/15 Env. Marketing 
Instructor: Tom Dean 
Objective: This class is designed to introduce students to the issues 
surrounding the concept of green marketing and the nature of keen 
consumers. Case analysis will be used to show how one f m  used 
environmental considerations to its advantage in marketing products. We 
will also address the hazards and problems associated with green marketing 
and recent trends in the area. 
Preparatory Readings: 

Case study: Loblaw Companies Limited 
Ottman, J. 1993. Green marketing. NTC Business Books, Chps. 
1822. 
Rice, F. 1993. Who scores best on the envirormient? Fortune: 114- 
122. 

Special Activity: Green consumer quiz 
Preparatory Assignments: 

A one page write-up of green product, service, or advertisement. 



Advanced Assignments for 10/22 and 10/29: 
Obtain and complete Environmental Attitudes 

.Survey (to be turned in 10/22 for tabulation and discussion on 
10/29) 
Assess another class you are taking this semester with 

the "Sustainable Values" questionnaire. Bring result to class 
on 10/29. 

#9 10/22 Life Cycle Analysis (LCA) and Env. Labelling 
Insnucror: lain Clelland 
Guest Speaker: Representative from UT Center for Clean Products & 

Technology) 
Objective: To understand how the evolving 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, 
single-attribute certification, and product environmental information 
programs operate as forms of third-party environmental labelling. 
Preparatory Readings: 

TIBOR: Chps. 8-10 
Preparatory Assignment: 

a) Research on eco-labelled product using Internet. seal-of-approval 
organizations, and comparative shopping. End product is 
brief group-based presentation of findings. instructions will 
have been distributed two weeks earlier. 

# 10 10/29 Environmental Ethics and Philosophy 
insrrucm Iain Cle11and 
Guesr Speaker: Steve Smith (U.S. Congressional Candidate) 
Objective: Environmental issues involve questions of human values as well 
as of science. The purpose of this class is to explore moral implications of 
environmental issues. We will examine how a corporation balances notions 
of efficiency with environmental and social equity. In addition, the class 
will provide you with an opporhmity to identify and compare your 
environmental values with those of others. 
Preparatory Reading: 

Kempton, W., Boster, J. & Hartley J. 1995. Environmental 
values. Chap. 5 in Environmental values in American culture. 
by same authors. 
Jackson, J. 1996. Greenpeace gets real. Time, June 10: 53-58. 
Special activity: Discussion of "Sustainable Values" and 



"Envviromental Attitudes" surveys. 

#11 1 1/5 TQM and Enviromntdl Management 
Instmctok T Douglas 
Objective: This session will review and update TQM's relationship to 
management practice. It will extend TQM to encompass environmental 
concerns and will present a corporate example using T U M .  Finally, it will 
relate this concept to real world applications and use a paaicipative exercise 
to reinforce the concepts. 
PI-eparatory Readings: 

Grant, R., Shani, R. & Krishnan, R. 1994. TQMYs challenge to 
management theory and practice. Sloan Management Review. 
Winter: 25-35. 
Thompson, F. 1992. Statistical measures for management oversight 
to achieve continuous improvement at Monsanto Chemical Co. in 
GIEh.II's Corporate quality and environmental management 
conference proceedings: 1 1- 17. 

Special activity: Play-Doh simulation. 

ADDENDUM TO SYLLABUS WILL FOLLOW WITH A READINGS 
S U P P L m  ALSO TO FOLLOW 

#12-3 1 1/12& 19 Waste hlinhhtion/Risk Assessment -- PC (Engineering TBA) 

#14 1 1/26 Environmental Management Systems - Implementation 
[Read TIBOR: Chps. 1 1-12] 

#15 1213 Group Project Presentations 
1) Clayton Homes @orris Facility) 
project involved analysis and recommendations regarding problem 
involving wood waste.] 
2) North American Phillips (Greenville Printed Circuit Board Plant) 
[Project involved formulated position paper on State policies toward 
I S 0  14000 and discussions of actual audit procedure] ' 

(NOTE: There may be a distance leaning conference on IS0 141M)4) on Oct. 24. More information 
will be available liter.) 
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Educational Materials Available From the 

National Pollution Prevention Center 
for Higher Education 

The N u t M  PoUution Pmmfion Cerlletfor Annotated Blbllography 
Higher Edrrrafion publishes many educrltional alghb&iCdy, the mu+ 
m r c e ~  illt&mtkng Nlutia prmfion graphies desaSbe some or all of the 
ameepts These e, in- materials Wed in h e  Resource Llsts. 

firr kt in mkges mu? rmiversitk mr oga- 
nizedwithin ml&g mpmnia thaf m e f a  
range ofdkcipfines. This daatment desrriEvs 
aU NPPC resources currmtly mitable. An 
orderfbnn isincludedafthe&pricesareset 
to unrer the cusf ofrqatc* and postage. 
(No& h h s k  qth? tesemch publkions 
des& on page 9 are disfrrbuted by other 
publishen, not the NPPC.) 

Compendium Components 
Introductory Materials 

The NPPC publkhes two introductory 
pieces, "OvWew of Jbd~xrmental 
Problems" and 'ToI1ution Prevention 
Cmcepts and Principles." Each complete 
cmpmdium also includes a dhiphe-  
c p ? c i t i c ~ ~ w -  smmg r e l m t  
applications of pollution prevention 

Resource Llst 
Each co~npen*um includes an extensive 
list of educational tools and reference 
materials bibIiographiesc books< reports< 
journd articles, gavemment documenB, 
atld COW syllabi and curricula. (Mwt of 
thew materials are located in university 
Iibtwk~ or boobtoreti; the bt exp1ains 
how to obtain those that are not) Also irr 
W e d  i s  contact informaticn for televant 

' 

organhdisd*~~ and rje1ected faculty active 
in poUutton prevention education. 
FuH text v e r s l o ~  of all NPPC 
Resource Lists ars now available 
ontinel Seci our home page: 
hitpJlwww.umlch.edul.-nppcpuW 

Selected Readlngs 
These documents (mast of which are 
reprinted from journals) provide back- 
ground infamation for faculty; many are 
appropriate for dhki'bution to students. 

Professors nationwide have provided 
their cowse syMabi for colleagues who 
wish to see examples of how b leach 
about pollution prevention. Strategies 
include discussing pollution preventlm 
dwhg a single class session, integratkrg 
it throughout a course, and developing 
a course specifically about it. 

Student Assignments 
Most of the compendia contain at least 
one case study; some also include home- 
work, exam, and openended problems, 
which vary in scope hrom a half-how 
exam question (see "Accounting") a 
extensive design project (see "Chemical 
-gU). Mast of these student 
assignments include tea- mtes for 
the instrwtvf and suggested response8 
to problem or &6cu&on questione. 

The WPC has two videos available 
for profmfs tu show to siudenb. 
One mmpiements the McDonald's/ 
h+maM M m g  BmB case sRdy 
(see "Corporate Strategy"); the other, 
about a joht Ambco/US. EPA project 
(listed under "Chemical Engineering"), 
may be llsed done. 

Table of Contents 
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CtMporate Strategy .,--.-.- ,--- 5 
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F~WIW 734.794.1412 Faz 754.647.5841 - E-mail: nppe@umicb.edu educatmal pUrpOQeS. 27 2 

NPPC materials may be 
photoccpled frew for 
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Acdeount!ng 

PoBlMiom Pmw~mtbn ImtrodnnMoon 
Cone@@% end PadPo~lplas 

Bvm r brief hbhxy of wvir~~mena 
acrnCing, cov-g key pMdPIleB 
deblnee relev* b'mm4. Rev3.ews fie 
litemhure, idau-ifiw mat tfiends smd 
.issum, and d d b e s  how companies are 
bp1m-g m-mm 
A 1 m n n u ~ L s h g w t o ~ c o m p & ~  @$ 

Rmoum Us 
Mwrrtiml T d :  Fclw annmped biblia- 
gap&* eight caw shdliass, four*lb?m 
Ws,arld lPbur coursar syllabi. R$3-m 
1 W n W :  35 l b r p o h i q m ,  75 miel&%, 
three rnfiware p r q p 1 ~ .  m e  audiotape, 
one cbxtorg, nine o r e i i o ~ ~ ~ ,  and 
11 faculty active in pv11ution p~~.venrirsn 
education. $1.50 

Anmotad Blblla~gmaphy 
Alphabetically iand descnb 45 
relevant ~l icati0~16,  all oP which a p  
in the Rmm~tcs? List, $1 .W 

COME@ SylDrabh 
A collection of syllabi from dversity 
c o r n  hvolving poUa1tkn prwmtim 
waad ace- taught by Mrnrk Cdhen 
walderbilt), chdseopher Stinerm 
flexas), Donald 8. Stone (U-Mass), and 
Mark A. White ~ ~ ~ ) .  57 

QaaQ Snsnaiy: 
8M Waste MinDmlMen 
WuchhasW wPJHenabut@-e 
m-ent but relatively little is horn 
aboul using 01vitomenM rneamw in 
industry. TNs l9page case iL1wOrata 
n o ~ c i a l  perfbrmance mmswe~ an a 
manufacturing enviram~~~nt, -8 
& 4 ? ~ 0 1 Q o k r m & ~ m v I r e o n -  
mental OR petf-m - 
&sues when =era1 measurea am Being 
used. Indudes teaching nobe. 

case SPudy: 
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ChemicsaUe: Pam and MclsaUonr 
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(5% Tmce.")  $4.50 

Problem Seh: 
cDvealaead Alldlpcanion for 
Poltdkn Pr~~w@onftlon 
3(b-minutegxamqmtlmaddr* the 
pqmallocatron of m*nmtal costs 
to products. Iadudeh wwer  by. 51.50 

2 a NPPC Docurnern uw 273 
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I 

Desai- the contents of the compen- 
dium and mentions the many poll~tion 
problem caused by modem agrJcuItmd 
practice, along with some sutainabIe 
methods that may xeverse the trend. $1 

Resource List 
orgaTlizea by aCes240publicati0~1, 
23 videos, a database, a d  tw software 
packages. Indudes contact information 
for 18 meotor faculty and 10 organiza- 
tions that provide addi t id  matexials 
and assismue. $2 

Annotated Bibliography 
Alphabetically lists and describes 30 
relevant publieatiom, dl of which appear 
in the R m c e  list. $1 

Farms and Greenbelts 
Resixi'bes how and why there have beer! 
mashive changes m US- h d  use since 
1950 and suggests how wise planning can 
preserve our remaining f a e  soil for 
food productton. $2 

Conservation of Fertillzero 
and Uvestock Manure: 
Pallution Prevention 

PAGE 15 

I Business Law 

Selected Readings 
A collection reprinted key documents by 
Pimental et al. $13 

- "Jhergy Efti*cy of Farm3ng 
Systems: Organic and Conventional 
Agriculture" 

- "Apecwystem Biodtve~6ily: 
Matching Production md Consavatlon 
Biology" 

- Water Resourcfs h Food and 
kergy Production* 

- "Benefits and Risks of h e t i c  
Enginering and Agridtwe" 

- "En-enM and Economic 
Effect4 of Redudng Pesticide Use" 

- "Envimnmental and Economic 
Costs of PesblddeUseH 

- "Renewable Energy: Economic and 
Envimmmtal IssuesU 

- ''Environmental and Ecmomic Costs 
of Soil h e i o n  and Consewatton 
3enefi:hs" 

- "EAvironmentalMEjconmnic 
Benefits of Sustahab1e Agriculture" 

Refers to 38 recent axbides while discuss- 
ing how to manage fdXzem, compost 
and lives* manures to conserve 
nutrients and prevent pollution. $2 

Course Byllabl and Cucrleula 

Feature$ extensive syltabus by Cornell's 
David Rimer~tel listing specific content 
for 14 sustainable agriculture topics and 
citing suggested companion aftic1.s Also 
includes b M  outhe of Alison Power% 
"Pood, A&rlculture, and Society" course 
td-t at Cornell and a reprint of Migud 
A].tierl and Charles Fra~~ds' "Incopmat- 
i ~ ~ g  Apecdogy Into tfte Conventional 
,#@cut- Curricullum" article, which 
provide8 a strong rationale for agio- 
ecology courses, discusses methodology 
and pwpectivesI and sugg~ts  specific 
course components. $3 

A Cbemlcal Engineer's Gulde to 
Environmental Law and Regutdon 
(See ''Chemfca]. Engiwering.'') $13 

NPPC Domrmm Ltst 3 
Januefy 1988 
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Introduction 
B W y  explains legal advantages of com- 
p ~ w p o 1 1 u l i ~ ~  strategies: 
suggeata how to intepte them into law 
curricula. 81 

Resource List 

E d w l W  Twls: six at.ttrles and three 
statutes. Referme Iwnids: 16 books 
and repoPts, 42 articles, 13 government 
reports and hearings, one kderal statute, 
27 state statutes, and three faculty active 
in poll~ticm prevention education. $4.50 

Annotated Bibliography 
Alphabetically lists d desaibes 93 
relwani publicatlona, al l  of which appear 
in the Resource Zjst. $1.50 

Selected Roading Material 
A collectlod of key documents. $1 7 

Clearwater, Scott W, Joame M. 
!ku&nI Legal IncnrtmeSjbr Minimizing 
Waste, 10 E m  PA- AUG. 1991, 
at 169. 

Grayson, Lynn E., The Pollution P m m -  
lion Act ofl99D: Emngence ofn Nem 
Enwunmentnl Policy, 22 End, L. Rep. 
(Envtl. L. Enst) 10,392 (1992). 

G - s w m y , ~ ,  1n.9'atai 
T)aoughtronys: Re-Opening afthe Enabrm- 
menful Mind? 1989 WE. L. REV. 463. 

* Johnson, Stephen M, F m  W f o n  to 
Pruuction. Tht 1990 Pollution Prarmtion 
Act, 17 COLU~L 1. Ewm L. 153 (1992). 
Pollution Prevention Act of 1990,42 
U.S.C. Sec. 13101-13109. The federal 
statute. 

Connecticut Environmental Assistance 
to Bush$$ Act, Corn. Gsn Stat. Am. 
App. Pamphlet, PA 91-376 (1992). 
Volmtary state statute. 

Maesach- T& Use Reductian 
Act, Mrrss. Ann. Laws Ch. 211 Sec 1-23 
(law- C o q  Supp. 1992). Mandatory 
slate statute- 

A Pollution Preventton Ptlmer 
tor Law Teachers 
Discusses pollution prevention vs. 
anedia-5@c regulatim and laws. 
Also describes current acts and tederal 
and state programs. $1.50 
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J U S ~ W  pohtima p ~ m ~ o n  am the b w  
of , f a M  p~okiioaq ihs well as 
"Ibom-lin@, ktss-&d& thirlhg''; 
higRligh1Ls cepBuca~4 xvmcwca t~ hPp 
s2hanidm**PiaRllqwee 
key poUtu6an pcvmtn;oon amcqm hLnZ 
cknu%m. $9 

Thb iwipngnt @xpmes m- balance 
shamti7 to ;ad-ud g rxvxam.  %dent 

a r e ~ ~ t - o d ~ ~ a ~ c h r a r P  
for akle PPIolsph* Ccmting sysean of 
Ford Motor Gxyany'~ Wmm AmmbIty 
Plm4 Plnd sugrpt r e c ~ f i ~ r J I 4 s g  that 
would mixximka t l~e  mmt of waste 
g-a. 

M M ~ I  Taob: Once ;~mo~in t& Mblia- 
@ap]hy, two 4mW stlndi.es, Woh&, 
WPO collecb$ans of p:&b &, 18 sy;Uabi 
 and^^, md BiXvideos. lTqkmce 
mlenhrls: 30 b 1 ~ 9 ,  q~5rcPRcP1Ys/@des, 
91 dCiie6, $even ~.msce ~ L u d 3 , ~ ,  Sire oqp- 
mk&o~), d anQ! SO* hvo1vd in 
pollution pra!v~l[ltion ducalion, $am 

The main sollzrce of krPomatim is a multi- 
r n ~ a o u r o P t h e ~ ~ s ! ~ ] ~ h g  
systm. The Itow, on @Cp.mhrl, has video 
clips Rsrrrn the iw3ud ashmddd- 
dpltiobl of @a& of khe sysLem's 12 s l a i p ,  
ma s~ppt~emt~taqr eqplanati~n~; 
can explore che eyrrtenn at their own pce 
and in my order they wish The CD-ROM 
m 6  On bhlcinhh and Whdd~ts Systems. 
$29 d.-.".- ." . * . L 

ha.&,ymg { p  @!ate ,:, 
4 ., medatleastahhc .;, 

. - a m F h i p i P k e  *;- :e , # ~uIII;amddncwith;~"-,- , -r  
880300rhiepIerchip (zaPle;nskanMPI. 
o P S A / 3 0 ) i s ~ .  rnwim%W~ 
ned at last 8M5 RAM, Systgm 7.0.1, 
mdl QuickTme 1.5 or Mghw (note that 
QakkThe d m  not work well with 
wtexn 7.0). 

This 31-minute video aamhw &@ht 
Ama60/EPA groggrogeck &at ad&-& h e  
reduckion of pliulimr Lmnta e p9roleum 
rfA%my. ails? v i d e o s c p ~ p o l l ~ m  
prevention. risk randy&, and &&ion- 
~ g a n d t h e n ~ g o e s o n a o d ~ h  
the eqmfaBoais md coficam d each d 
Ulep%dpml dtad W y  & d t s  olF 
the project. 'Fhe m a t 4  %s fnmdsrll fa  
w e y  co- on @m-€aaM ifBw?s, 
c h e c a j .  a d  itpldiiswid en*- 
classes, and bmeinms classes on operations ' 
managmmt and business law (vdmmy 
va, ~nandtahy p m k  it is mitt 
able for manaws an8 m@ares. $22 

Aphab&ca]ny lists and des&b 1211 
publimlions. all of whi&. appear in th4! 
lbsource List. $ f 3  

A clcpUedon d syllabi &om 12 lllniversity 
cowam hvolving po111~1h prpnrentim 
and clis- ring taught by 
w w  BUdd ya16- Stake]; P& - 0-1; Dale DennyI 
W a d  CPVercask and CMsQina S. C h n k  
o;=R-eauis\ridle); 
Daviid Midd (Alaska); EC5krt P4y;nseL 
(TuAts); Ronda Mine4 0; and Iwu@it 
w ~ U A  who). $a a 

'dariadms 1.1 .I or later (ti& amwit 
v(rr~lon is 2.0), and snreen miolution of 
M least W W .  This 100-page guide gives chswteal an$- 

nem e g m d  ovemiew d tfie U d  of 
enWmmMbw. MiPins&om d i w  
(I)qd.& reascaw why c h d c a l  enginem 
ahodd densmd env-d alws 
and regtaiafimq (2) &e m b  of la@k- 
eupes, aamhamEv@ mgendes, and C w r P x  
in cen-mu law; (3) the inMfacction 
(Pf @%Wm@i.Wl WS at S8&, 
and ]id Benrek and (4) rdwant pod- 
$ h l 6  of Z h C !  f & d  
- Toxic Swbebmces Con&01 Act 
- I F d d  kGdd. .  ROam~dde, ma 

h g i d d @ A d  - CkupaLid safezly m B  Heal* Ate. 
-C].aAlrAct 
'- QaanMI~k?rAct - &sotme Ccnnaemtian and Recovev Act - Comprehemive Furvtmexltal R e  

spcmse, C m m f i a x i ,  L Il;abiHty Act 
-Eim-wgand-unirry 

Rtght-*&(pw Act 
- PoUuh Pmvmtlow Act $13 

This 14Spage case M g n g e ~  students to 
d&gm a lms@holdl r&i&:er;Ptor Ulat uses 
a nrn-ed9plicblng reM&;oemt and 
also ts enet$ysfACi~~~t- Indudw short 
~ 6 ~ 1 0 ~ s  of iissues related 00 Me 
evolution d the Eelrigerrah and the 
su*uenI; &mental theat. The 
pmposgld mlution leads fPom Chm~ 
dynamic calculations to a choice ol 
r&gaanis elhat, when cwnblned with 
&e r&geratds s ~ e a t i ~ ,  will. meet 
We design requieememte. Appendices 
lbnduda reMgwwt mdpluf-er data 

Ill 
111 

and output fxm a thoprodynamic 
cal&l.lon computer prcpam. $95.50 

4 - MWG Dacumernt LIM' 
January lam 
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Incorporation ol Pollutlon 
Preventlon Principles Into 
Chemical Sc!e!?eg Education 
This 84-page *is was written by a 
graduate student in environmental and 
m8ustnlal health It begins with a review 
of the literature m "green chemistry" 
and chemical ecience education. Next, 
the au&a proposes a methodology for 
chemical life cvde walyses that a n  be 
incmpomted &to #niv&sity-level ehem- 
istq curricula. The main section of tNs 
documents is a case study applying that 
m&odology in a cornpmkm of ihe 
environmental Impacts of produdng and 
using ethylene glycol-based antifreeze 
vs. a &Mar product made of ptopylene 
@ycoL Includes numerous tables, figuresI 
md appendices. $13 

Resource lid 
HmtioMl Took Thee articles. 
Rejerence MPferiPls (grouped under five 
~-in-chemIsm themes): 146 atti&, 
thee boollus, tI\ree reports, five p u b ~ h ~ ,  
five ordim services, four hdy invo].ved 
in pollution prewndm education, and 
five organizations. Includes matrix that 
summa&@ all materials within spedfic 
categmies and subcategories while also 
showing the intended audience level 1Fo1 
e~ch d-ent. $2.50 

Case Studlee: 
[A) McDonald'sr Environmental 
Strategy, (61) The Glamshell 
Controversy, {B2) McDonald's 
Declslon, and (C) Sustaining 
McPoneld's Environmental Succelss 

Cases A and B focus on the work of a joint 
task force developed by McDmdd'e 
Ccnporatior! and the Environmental 
hfeme Pun& members addressed 
Mcbonald'~ sdlid waste management 
strategy and the quation of whether to 
replace porn+ packaging 
paper wrap. Case C examines the 
mpanfs  reaction to public amern 
about the sustainability of beef produc- 
tion and consumption. Included are a 
teachhg note as well as notes on life 
cycle analysis and adid waste issues. $11 

Video: 
McDonaldls/EbF 
Environmental Task Force 
This 16-minute video accompanies the 
wrttten mae etudies. Robert Langert, 
McDonald's director of environmental 
affairs, and Jackie Prfnce, Environmental 
Denfense Fund staff Sdenti~t, present 
different p@ves on the joint project. 
Issues disnlssed include reamna for and 
~a~ about partiapating, organi- 
zational. goah of the project, d b l  and 
advice for others thinking of pursuhg 

PAGE 17 

EnvironmentaI Engineering 

Case study: 
Degreaser Replacement at 
Ford Motor Campany's 
Climate Control Dlvlslon 
This case analyzes Ford's pilot study of 
aqu- delpeaset units ae analtemaIve 
to trichloroethylene 0. Includes 
discusson questions and problem sets. 
$250 

- - I Annotated Bibliognphy I sWatpmjects. $16 

I Alphabefically lie& and describes all Vldeo: Yorktown 
matmiah ated in the Resource List 82-50 

(See ' C h e m l d  Engineering.") SZ! 

NPPC D6cvmf~1ULiSt~S 
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WBmOnov~ UEd 
KisU8 0 bwbI  24 rqorbe, 98 mides, 
6 v i h ,  and 13 cmmx syhb'i amme:& 
randm topi= h P  ca~respmd with nPLe 
BibUgmphic Tw.%hg Outhe. W .W 

A s h  the ~tudent, as hamdal malysn, 
to analyze optione and meommend a 
strategy for handiling a mdnn~&&s 
CWRXlg h~@l'Ihy of OiKWt8dc9p1@blg 
'clmniah. hdudes r%!%W&rm quegtiom, 
w*g note wit33 mwer key, and 
f ixwind h b k .  %l.W 

' C~plbUut iohppprm~Pim~ra~1ging  
horn 4 id -M mncepts to everyday 
appf c;dltims. Wrfttm in narrative form, it 
bUows the slXUfiRnNe of the Resource List, 
to wM& it nuha numerous xaPermce~. 
Semea as a ta&g guide for integrating 
ponueiim p"pWerr.blon into t?nnironmenQll 
shz<nies c0ursQs; ah0 Mps t&m IQcate 
r- Indudas the following brid 
tbmm?nEs. ab-8.m 

DaJle J h m  a Vmdepwarl: 
" c d ~  w -vim w g :  
6 h d  R s m e n d a W  and Re- 

CW hcI~de3 fhmhl  Qbk, dimmaion 
qram~0119, and a eeadtlngnote with 
amwee key- 

m W & U ~ C I B I B  by Amdedc Oilbdpline. 
%ows the relevance of Resource List 
naWh%~&nliberalarQdisd- 
phw: biology and natural resources; 
chemktry, phyda, msa&ematics, and 
geology e c c m ~ ;  edtncaw 
hwwmidep; political science and policy 
studies; and sodolqy, pycrhology, 
and m ~ 0 l o g ; y .  

....+ 

Oa~tn~xiu~opn , 

lkwriibes ehe backF& d MusWd 
w1q$y, drrtilclces its main a ~ i p t ~ ,  md 
pats it in the pq.w&vs  of an d e c  
ckxipline and a field of ~ 1 o g y .  Covw 
gads, key concepts, s u s W 1 e  dwdag 
men$ syshem tools cycle design, Ilfe 
cycfe -4 ma a&@ Por a r b  
mefit], and hutme neesds. $4 

SuggmQ COUM~ S&ra*rm. High- 
Ugh& major topice in the Bibliographic 
T B B N : ~ ~  Outline b suggest how h g  
to sped on the bopid, ddepending on 
lehe a u m m k d k a ~ n  nimg available, 
Bez it m e  day or an entire wme6ter. 

Lists 153 baolks md &1m, rwo C Q U ~  
Ci0na Of p ~ b h  v!&p#, G&t 
syllabi and 19 hedry. $1 .W . 

41 ielevant publ icaw 
roppea~ in the lbmuroe List. L8.5Q 

Robere W. A p e :  "IxidwM 
PMetaBW3liim Themy snd Policy" 

a Robert A. Pxosch: %dwkid Ecolojg~ 
A Philosophical JnWductim." 

* Greg P(eo1eian and Dm Mmwqq 
w ~ m a t , ~ e  maqmmtby wgn: 
Review of L B  CWe rand 
Relatad Aplprcacha5." 

A c o W m  d sykM ZrOm six wnivfnaitp 
cowsea involving imdllgw ecolom 
taught by dinton AtaAndrews ( P d a m ) ;  
GB"y Bxwm, Stuart Rape annd Gmqory 
K d i a n  (Michip); wmam Clark, 
Rob& F w h  md R H, SocoPow 
(I-bmard); and Faye hchin  (NW). N 

I (see T h n i c a l  hrneering.") 522 
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Idusbid Engineering and Operatons Research 

lntroduction 
D e s d b t q  the inherent and critical d e  in- 
dustrial engineera must play in develophg 
8ucceshil pollution prevention propaw. 
Shvws how compendium content6 &ate 
tosewn IndusW linghexing and Op 
eations Research bpi=: (1) Capital Bud- 
geting, (2) Dedaian Analysis, (3) Padlities 
W& (4) Opera- M m c h  (5) 
OrpimticmaI DesignAbhagtment of 
Change, (6) Production Control, and 
(7) Total QuaUty Manangement. $1.50 

Resource List 

TQM: A Methodology for Pollutlon 
Prevention. Dlshlsses how the four 
element3 of TotaJ W t y  Management 
-customer focus, mtinuoua improve- 
ment, teamwork, and s m g  rnanage- 
ment conurd~ent - an all be applied 
to prevent pollution. 91.50 

Case Study: 
Am- and the Environmental 
Declslon Analysis: Cases A and B 
The bask for this ease L a project con- 
ducted by Arnoco Corpora.tim and the 
US. EPA at Amgco's Yorktown, Virginia, 

ErlwftoMi Twls: Four case studies, refinery: a multi-media assessment, 

three artides with discusion questio~, development of options for pollution pre 
vention, and evaluation. Case A explains one problem set, hur c- syUabi and 
a d-maapiB called the onevideo. Rqkrena Ahtmids: 15bwke, 

P-S (-) and 42 articles, four organizations, and 11 
facutty involved in pollution pxev~tion d e s a i i  the Amoco/BPA criteria and 

options; Caw B discus- the d t s  eduaon' Indudes -* ob-red from applying H. hdudee whirh resources are relevant to each d babg *&, the m e n  Industrial Engineering and 
I Operations Research t+ics. $1.50 Case Study: 

Alphabe4ically lists and describe3 a l l  
h k s ,  artides, and case studies appearing 
in the Resource List. hdudes matrix 
showing which resources are Meant  to 
each of the seven Industti& fingimerhg 
and Operations Research topics $I,= 

Selected Reading Material 
A collection d key documents. $3.50 

R A. P d  and N. E. Gallopoulos. 
"Strategies for iuandacktting." 

H. C Hapworth and R Tim Lyons. 
"Remanukeg By h i p . "  

I Robert L Kr&. "Incorporate Einviton- 
mental RevJew hto Facility Des'i." 

Course Syllabi 
A coUertion of syllabi from relevant 
courses by Rex T. Ellington (Oklahoma), 
Wfiarn Clark and Robert Fro& 
(Harvard), Robert 8. P o j a s l  'Juftsl, a d  
Wayne C. Tmet  (Oldahom State). $4.50 

Artlclers With Dlscuaslon 
Puestlons and Teaching Notes 

Pollution PreventSon and Facilities 
Planning. Discusses the need for 
planners to consdously include en- 
mental considerations when locating 
and d&&g facilities. S1.M) 

Pollutlon  reve en ti on as Contlnuous 
Improvement at Ford Motor Company - - 

lhcribes backgrowd, process, and 
d t s  of a pollution prevention study at 
Ford's Livonia, Mkhigan, Transmission 
Plant Delails the 13 "waste provention 
oppo-ties" idenaed at the plant and 
outlines the main ideas of Fwd's W m a p  
to an Effedive Waste Minimizaffon ~ r o g m i ,  
which has been disMbuted to Ford plants 
worldwide W d e s  discussion questions 
(with answer key) and &bits. $2.60 

Problem Set 
The Tragedy of the Commons 
and the Declslon Maker 
Gives excerpts from Garret Hardin's das- 
sic wtlcle, %e Tragedy of the Commons," 
and asks students to apply thwe ideas to 
ma homework pzobKema Include8 
teaching note wlth answer key. $1.50 

Video: 
Second Victory at Yorktown 
(See "Chemical Enghering.~ $22 

Marketing CO*.q,*~ Q 
introduction LL;r' 
Briefly fntmduces current envko~nental 
isscles in the field of ma&eing, d& 
the Intended pupose of LMs compendium, 
and suggests how to apply it to college- 
level. business courses. $1 

Organized by topic; am more than 200 
relevant books, articles, reports, caw 
studies, and Internet weWte6. Includes 
contact infommtion for six mentor 
faculty and eight case study gubliahers. 
$1 .so 

Annotated Bibliography 
Alphabetically lista and describer, the 
"lo0 best" publications cited in the 
Rescnuce List including all 26 case 
studiefi. $1.50 

Course Syllabl 
Contains syllabi from en- 
marketing courses taught by Mark Cohen 
(Vanderbilt MBA corn) and Gail Kirby 
(Sank Uara University undergraduate 
course). Includes discussion questions 
and student assignments. Sl  .W 

NPPC bacumentUet-7 
JAWary 1998 
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Cam 8armdy: 
Ghq~0w &rpomIIUoan (A]: The 
~ B V B P W ~  North bmmMy Plant 
Ikpage c&e imadnkg rtlhe: way 
Chrysler c o l p m G r m  addressmi 
gaflufion pvention in ies new je@p 
mwatcm ac3wmbly plant in I3etrdli.t. 
Ln3udles teachg mk. $2 

3Wpage ~ e p o r ~  by a group of gmduaw 
stuhliswho c d u M  an enviponmental 
audit of their campus as well well ddemiled ~~ and a c h l  plann; fm (1) "greening 
h business school and (2) inetituttt~g a 
system for tracking lwmdoue chemicab 
p-d, wed, s t a d ,  md disposed of 
an a m p  Includes suggestions for 
studmw wishing to unda%ilce s m  
effxts at their own colleges. $23 

Diretory of QoOlutUftnran PmmnUam 
in Highsr Edumiiioan: FanouOty and 
PWwtw$ ¶W7 
UpdZ1t-e~ the 1994 at im to lisc more &an 
+@Ofad*. ~ e a i ~ ~ ~  
amenfly involvsd in hiqrafhg pr,1lu&n 

212-parge meport by a p p  of pdmQ 
skidents who cmducted a comparaPive 
liZe eyde &pi6 of W o  prmhsional 
&Les cleaning pm-. Fidings 
are d e t a  under five trim: mvlron- 
mental impam, k~mm h&dth impacb, 

Check outbNPPc w @ b s ~ ~ ~  
h W p : / / ~ . ~ * ~ / - n a ~ c p u ~ /  
;FOE the most uptodam information on 
 UP publicacloone. Fun! wm66Pm of 
all M ~ ~ Q  L.w 
W\NBDWI~ om our O ~ Q M ~  pgei 

p~g~mblon concepts kka c%am5cula; im- 
dudes miemive conQe9 i n f o m a h .  $20 

wdcome y w  mggeg,tbm md r g c o m m d a ~ m  on content nnd org;wni%aidm. Fhw d your ewplnnmOs Qo 
ubchiPumic2Ldu or MllX t h ~  IPJIPRJC Publications De nt at 7%/936-2637. 

: 

Used m the pollution prevention beaining: 
seminar lor all U.S. EPA employe@$. 
Puts pollution prevakion In his- 
perspective; uses examples to desd"be 
techniques industry on use to practice 
prevention; and examine8 =A'S 
pollution prevention prqyam~. $16 
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I 
NPPC Research Pubiications 

Framework and Methodology Demonstration Projects and ---- Cyc&P@ign o f - h  
Case Studies Silkon Phaibuoltaic Modules. Wash€n@m: 

Ule Cycle Design U.S. EPA Office of Research and DewG 
Keoleian, G. A. "Life Cycle Mi." 
QlapQt 6 in Lge Cycle Ass~ssmenf edited 
by ban, 6.1634- New York 
McGraw-Hill, 1996. 
-- "Pollufion Prwention through 
Ufe Cyde Design" In Pollution P m f w n  
l!hdhwk, edited by H. Freeman, !2&292. 
New Ymk: MeGFaw-Hill, 1995. 

Keoteiah - ~ a y  A., Jonathan Koch, and 
Dan Menerey. Lqe Cycle De+z Framework 
and Demonsfration proiects: pr0Ff.s of 
ATW lma AUiedSipnal. ClndmaLi: U.S 
EPA Office of Research and Ikvelopment, 
National Risk Management Research 
Laboratory, 1435. 127 pp. (Availabie free 
from the Center for Envifoxunental 
Research Information: call 513/569-7562 
and requeet EPA/600/R-95/107.) 
Keohhq G. A, and D. Menerey. we Cyck 
De&z Guidmtce Mmwk E n ~ r o m h l  
Requirements and the Pmduct Sys&m. 
Cincinnati: US. EPA m c e  of Re6earch 
and Dev-ent, Risk Reduction 
E n g h e g  Laboratory; 1993. (Available 
free fmm the Center for Environmental 
Research Inforaadm! caU 5138/5S9-7562, 
and request QZA/600/SR-92/226 for 
project summary ot PA/600/R92/226 
for report.) 
- . IrSus'tainable Development by 
Design: Review of Life Cycle Design and 
Related Approaches." Air and Wmte 44 
(199.4): M S . *  

KealetatC Gregory A.. Dan Menexey, and 
Mary Ann Curan. "A Life Cysle 
Approach to Froduct System Iksigri." 
Polltit& Prepention Repierp 3, no. 3 
(Summer 1993): 29>%. 

Ule Cycle Assessment 
Keoleiah G. A. "The Application of Life 
Cyde Assessment to Design." J o u d  of 
Clermer Pmdtlctkm 1, no. 3/4 (1993): 14%: 

Welan, Gregory A,, et d. Producf Life 
Cycle Assemnmt to Reduce Hecrlth Risks 
anti ErtPironmenkcI Impncis. Park Ridge, W: 
N o p  Data Corporation 1994 228 pp. 

Automotlve 
k, Krlsh and G ~ T  A. Keoleian 
"AppIfcation of Life Cycle Design to an 
Intake W o l d . "  SAE Technical Pager 
Series 960410. w-dale, PA: SAE 
hternatioml, 1996. 
I@o].eian. Gregory. ""Life Cycle Design 
Criteria for Engine M1 Wtem A&&gnal 
b e  Study." SAB Technical Paper Senlea 
951849. Reprinted in Proceedings ofthe 
1995 Totat L@ Cycle Conference, Vienna 
Austria, October 1649,1995: 109-119. 

Keoleian, Gregory8 Krhh Kar, Michelle 
M, bfdgn, Dan Menerey, and Jonathan 
W. BuMey. Industrial Emlogy #The 
Automobile: A Lip Cycle Perspecfiae. 
Warrendale PA: Society of Automotive 
Enghwers, kc,, 1997. 148 pp. (Available 
April 1997.) 
Kdeian;G. A and Jefi McDanieL Lift 
Cycle thtsmmf and Design of Instrwnmt 
Pane&: A Common Sense Approach. SAE 
Technical Paper Series 970695. 
Warrendale, PA: SAE IntematlO;ML 1997. 

Electronic8 
Keoleian, Gregory, W w  Ghtechnig, 
and Will$m Mdhm ' U e  Cyde 
Design: AT&T DemonsIration Project.* 
In P d i n p  of the IEEE I n t m b 1  
Symposium on Electronirs and the Enm'ron- 
ment, San Francieco, 2-4 May 1996 
135A-135H. b t a w a y ,  Institute of 
Electrical and Electronic# Engineers, 1994. 
KO&, Jonathan. Eoaluatbg Environmental 
Pnformanar: A O s e  Study fn the Flaf Panel 
Display Industry- Unpublished graduate 
the&' Univmity of Mir;hign, 1996, 

Koch, Jonathan, and Gregory Keolelsn. 
"Evaluating 3nvir-U Performance: 
A Case Study in the mat Panet Msp1a.y 
Iaulustiy." Ia P r d i n g s  ofthe IEEE 
Xntemotioml Sympa~ium in Elecbunics and 
the Enoimmt, Orlando, 1 May 1995, 
158465. Piscataway, NJ: Institute of 
Electrical and Electronics Engineers, 1995. 

kt&, Geoff; and Gregory Kealeian. 
'~h~usSilIcmRklotwoltaic~e?: 
A Life Cyde Resign Caw Study." In 
Procerdhgs of the IEEE InlenrnlioMl 
Symposium on Electronics and E n v i r e ,  
I h I k  M May IPs5,141-147. Pis~ata~ay, 
NJ: Institute of Electrical and Hectronics 
Engineers, 1995. 

- 

W t e d  copies availabie from Dt- Keoleh contad him through the NFPC. 
(Other documents listed on this page are not diitdmkd by the NPPC.) 

opment; Natianal Risk -ent 
Research LaboratoryI in press. 49 pp. 

Furniture 
Keoleim G . k  et d. Waste Redu,ciim in 
M t u r e  Manufa-. Case Study 
Report of %case, hcCU Laming, MT: 
State of Michtgan Depts. of Nahval 
ResourcesandConm~Ofticeof W a  
Reduction Semkea, Ap& 1991. 32 pp. 

Packaging 
KeoMan, G.A. and D. Menerey. *Dispos- 
able v& Reusable Systems: Two Some 
Re- Case Stud@" J o W  0fEm'- 
ronmentul Systems 20, no. 4 (1991): 17-31.' 

-. qackagfng and Process Improve- 
ments: Three Source Reduction Case 
Studies," Journal of Enpirronmental Systems 
21, no. 1 (1992): 21-37.* 

Keolelan Gregory A ,  David SpiWey and 
Jeff McDaniel. LjFr Cycle h i g n  ojMIlk 
and Juice Puckaging. Washington: U.S. 
EPA Office of Research and Dweiopment, 
N a t i d  Rlsk Menagement Remarch 
Laboratory, (in pte88)). 69 pp. 

Senrlce Industries 

Keoleian G. A et el. Waste Reduction in 
Department Store Retaik Cam Study 
RefMif of Hudson's.'' Lansing, UI: State 
of Michigan Departments of Nahval Re- 
sources and Commerce, Office of Waste 
Redudion Services, A*, 1991. 28 pp. 
-. 'Waste R e d ~ N ~ r r  In Food ROW 
Case Study Report of the Peopfe'a Food 
Coop." Lansiing, MI; Stete of EJ[ichigan 
Departments of Nahval Re-so- and 
Cmunerce, Office af Waste Reductim 
Services, Ap&, 1991. 39 pp. 

. "Waste Reduction m the 
Hospital Sector: Case Study Report of 
UcPherson Hospital."Lm&g, MI; State 
of Michigan Departments of Natural Re- 
sources and Commerce, Wce of Waste 
Reducdon Sewks, A d ,  1991. 29 pp- 
-. "Waste Rdu- in Chi&en's 
Day Care: Case Study Report of 
Grekhen's House." Lancing, MI: State of 
Michigan Departments of N a W  Re 
sources and Cmnmerce, Office of Waste 
Reduction Services, April, 1991. 27 pp. 
Keolehn G. A. et al. Waste Reduction 
case Sttxdie~ P i  Project Report" 
Lasing, ME: State of Michigan Depart- 
ments of Natural. Reeourcee and Corn- 
merse, Office of Waste Reduction 
Semi&, A d 8  1991. 45 pp. 
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The NatisnrsnB P~BUaaBiean Plrc~~wenItion antw I for Higher Educlltlon 
University of Michigan, Dana Building 
430 East LOnbersity AVQ. 
Ann Arbor, MU 4 1  09-1 1 15 
PRulne: 734-7W¶ 41 2 
Fax: 784-938-2195 
Ernaik npgx,Q usnicch.du 

The mission d the NPPC is to promote sustainable 
development by educating dlade3nts. faclollty, and 
pmf~ssionds about p!lration pr@v@nWm. This is to 
be aclc4mplisPlcldl through the fdowlng abj&lves: 

@ Prowid@ fools and trlratqgies for addressing 
relevant environmenltal problems. 
~da$ksh a ndional nWoalk af 
poUution prevention ~sdlumtow. 

in addition to ddveloping oc8~acatiomU materials 
and dconduding ~lersearch, m~ae NPPC dso offere; am 
internship program. gmf~ssional Mwt Ion  and 
training, and conferenms. 

Y~paor ~ B B ~ D U ~  Bg WeImmP 
We are very interested in your fdbshck on those 
mwterisals - please communicate your eornmmte to 
us. Also comd us W you Msh b recelsrep a dwaarnenP 
listv order my of our matead,;lBs, collaborate on or wwiew 
N P K  aesaumes, or be listed in the Dimtory dPoIIuticm 
Pnewa?nPion in Higher Eduwtion. 

W@Y@ (CPW th@ In&rnet! 
The! NPPC prowides inkmation on its pa~grams and 
eduuational rn~at8rials hraugh Phe World-Wide Web; 
our URP, is: hap: .wmD~.dd-nppd:puW 
Please comaclt us if you hay8 coummc3M8 about our 
onllnds resources or suggestions Bar publicizing our 
educational materials through the Ui%erneU. Thank you! 

TO NPPC Dwurnmt Lkt 
January lM 
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Order Form A BArnNU PMLUnON rnEvENTI6)( 
CENTER FOR HlGl(CR EDUCATION 

ITEM QTY PRICE TOTAL ITEM QW. PRICE TOTAL 

Envimn-I SMirs 
Introduction I I $ ~ . c I Q ~  

- 

Annotated i3ibliig@khy I 1.601 
Course Syllabi I I 7.001 

Resource Ust 
Annotated Biblbgmphy 
R e d n g s  
Bibliographic Teaching OAlne 

I 1-60 I 
3.50 
19.00 
3.6Q 

3M Case I I 2.001 

Fimnm 

I 
- 

tighllng case 1 
Ozone case 

I I I 

Problem Set I 1 1.501 

AsrlcuHum 

I %l.Sbl 

- 

industrid Eedogy 
introduction I 1 $4.00 1 - 

Introduction I I $1.001 
.Resource Ust 1 2001 
Annotated Biblloaraohv I I 1.001 

Resource Ust 1 1.501 

Readings I I 5.001 
Course Syllabi I 9.00 ( 

I n d u ~ I  Engineering and Qmatiuns R e s d  

Annotated Bibliosrraphv 1 1.501 

Conservation of Fertilirers . . . I 1 2.00 I 

.-.. - ~ -  - ~ " I ,  . I 1 I 

Course Syllabi and CunJcula 1 1 3.00 1 
Sel" Readim 1 f 13.00 1 

Fsrms and Greenbells 1 2.00 ( 
- - 

- 
B u 9 i . s  Law 

Introduction 
I 

Resource List I 
Annotated Bibliography 

I %l.Sal - - 
1.50 
1.50 

- - - - - - - - . 1 1 - 
Reeource List 1 [ 1.50 

- 
TQM arilcfe 1 I l.5OI 

" 

Coursa Syllabi I 
Fadlit& Plamim article Annotated Bibliiraohv 

I 1 I 

Arnoco case 1 1 2.50 1 

- - -  

4.50 ) 
l.5Q 1 I 1.50 

Ford case I 1 2.50 1 - - 
Introduction I I $ ~ . o o ]  
Resource List 1 2.50 1 

~ornmons problem I 1 1.501 

Markstinu ~- ~ - -  ~- -v 

Resource List I 1 1.501 
Introduction Annotated Bibliography I $1.001 1.50 

- -  

Mass' Balance problem WED- 1 1 21.00 1 
CFGFree proMem 1 1 15.501 

Annotated Bibliography I .  I 1 w  

YorMown video I 1 22.00 1 

Guide to Env'tal Law & Reg. I 
Course Svllabi I 

Course Syllabi 

Aaent Reaeneratlm case I 1 $1.501 

13.00 
10.00 

1 1.50[ 

- - -  ... , 
Chem biw 

Operations ~nagement  
" " I I - r 

~ h t y d e r  case I 1 2.001 

M ~ ~ ~ N P P C  Resources 
All compendia, cases, & videos 
P2Wihet Ed. Directory. '97 
P2 Stmtegiea for G ~ ~ u B B ~  
P2 Strateales exec. summaw 

Annotated Bibliography 1 1 2.50 1 
cosporrrte- 

McDanald'dEDF case I 1 $11.00 1 
McDonald'dEDF video , I 16.001 Clothes cleanina stud I 131.001 

Clothes cleaning exec. summary I 1 1.501 
EPA slide show I I 26.00 I 
----- --- I I 

"8urcham for lntematSonal shllmIng btJtS!de - 
Envimnme&l Engineering 

U.S. and-Canada): $S for wdemunT& $fa; 1 1 
30% of subtotal for orders over $10 

T0f8l1 I I 

Degteaser case 

Questions? Call 734764-1412, send a fax to ?34647=5&Wl, or send emall to nppc@umlch.edu 

1 $2.50 1 

Printed January 1886. Prices guaranteed &tough June 1998. 

282 



N.P.P.C. U/M 

Please tell us how p u  learned aboulPke NPBC: 

e Our F d ~ m !  Tax OD % is 3 
mmm~. Mali! your or&r farm amd chmniar to: 

NPPC 
Unk@r@.W of Michigan 
MO E. Mnk@nD;$oQ 
Anwlpo A h r g  MI481 O@Q"8 15 

PAGE 24 


