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Figure 1-4-1987 U.S. CO2 Emissions by Sector 

Buildings: 

Water heat 9% 
Lights 14% 

Cooling 14% 

Appliances 20% 

Space heat 43% 

Transportation: 

---. Nonoil-based 2% 
Rail, marine 7% 

Aircraft 14% 

Heavy trucks 14% 

Light trucks 20% 

Automobiles 43% 

Industry: 
Lease and plant 3% 
Feedstock& 6% 
HVAC and light 6% 
Off-highway oil 7% 

Process heat 19% 

Steam 27% 

Machine drive and 
electrolytic 32% 

NOTE: Total carbon emissions from al three sectors equaled about 1.3 billion metric tons In 1987. Emissions have 
continued to lnaease since then. 

SOURCE: Office of Technology Assessment, 1991. 

About two-thirds of the total energy was used 
directly as fuel in "end uses," for example as 
gasoline to run our cars and natural gas to heat our 
homes. Another 35 percent was used to generate 
electricity; well over half of that electricity was 
generated from coal. 

Carbon dioxide emissions (as carbon) from en­
ergy use in the United States in 1989 totaled about 
1.4 billion metric tons (this is up from 1.3 billion 
metric tons in 1987), about 20 percent of the world 
total. As shown in figure 1-3b, oil accounted for 
about 48 percent of carbon emissions, coal about 34 . 
percent, and natural gas about 18 percent. One-third 
of the energy was used to generate electricity. Oil 
dominates direct uses; coal dominates electricity 
generation. Coal and wood contain the highest 
concentrations of carbon per unit energy--com­
monly about 55 to 60 pounds of carbon per million 
Btu (lbs C/mmBtu). Natural gas has the lowest 
concentrations (32 lbs C/mmBtu) and petroleum is 
intermediate (45 lbs C/mrnBtu). 

When the ermss1ons from the generation of 
electricity are allocated to the sector in which the 
electricity is used, total emissions from energy use 
are roughly equal in the buildings, transportation, ':: 
and industrial sectors. Figure 1-4 displays emissions ·: 
by sector, as well as the major components within :•, 
each sector. We have detailed estimates of how : 
energy was used in 1987, the reference year for our , 
model. For that year, 36 percent of carbon emissions·' 
were from the buildings sector--abo~ 20 percent , 
from activities within our homes and apartments and, 
16 percent from energy use in commercial build , 
ings.8 Another 32 percent of emissions are transpor~ 
tation related and 32 percent come from industry. 

',, 

Future Emissions Scenarios 

For the energy-related sectors, OTA projected 
future CO2 emissions under a "business as usual!1 

scenario--our baseline or "Base" case. Two s . '. 
narios were then modeled, based on "Moderatet 
and ''Tough'' technical measures respectively ( '' 

'Of the 36 pa-cent of total CO2 emissions coming from the buildings sector, one-third is from fossil fuels (i.e., oil and gas) burned directly ; 
residential and commercial buildings; two-thirds come indirectly as a result of the generation of electricity used in buildings. ', 
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Iuly 31, 1997 • 

MEMORANDUM 

TO: Participants in August 27 Meeting 

FROM: Bob Nordhaus, Van Ness Feldman, P.C. 
Dan Dudek, Environmental Defense Fund 

RE: Pooling Concept 

In our discussion in our July 10 meeting of EDF's pooling proposal in the last meeting, 
we identified three areas that needed further discussion at the scheduled August 27 meeting: . 

(l) How the pool would work. 

(2) How the pool's operations would relate to any future domes~ constraints on 
greenhouse gas (GHG) emissions. 

(3) Whether the U.S. could get international credit for early reductions by the pool. 

• The attached papers addreas the first two questions. The third issue is left to further 
discussion at the AugtUt meeting. 

The objectives of the pool proposal are set forth in a short paper prepared by Dan 
Dudek (Attachment A). An outline of the operation of the pool, prepared by Bob Nordhaus 
and Dan Dudek appears in Attachment B. 

Attachm~nt C, prepared by Bob Nordhaus, addresses the question of how the pool's 
operations would relate to future U.S. regulation of COi emissions, and lays out four options 
for dealing with future regulation. • 

;,tJJ'83atU ltJ Wd8 t : 20 L6, 80 ':)tltJ 



' t 

ATTACHMENT A 

OBJECTIVES OF A GREENHOUSE GAS RISK MANAGEMENT POOL 

There is a ~niq~c opportunity at this time to establish a rational greenhouse gas 
management system similar to the flexible mark.et-based environmental policies that companies 
like yours have had positive experience with. The US government bu adopted an BDF design 
for its protocol submission and substantial progress has been made in elevating international 
understanding of emissions trading. Nonetheless, significant barriers remain to the adoption of 
an environmentally and financially effective international policy. Chief among these are those 
nations who wish to see a more inflexible internatic>nal regime such as that advocated by the 
European Union. While we may disagree about the overall timing and stringency of required 
reductions, I believe that we have substantial agreement concerning the structure of an 
international policy. In that regard, BDF seeks to establish relationships with other 
organizations sharing that interest and to establish institutional arrangements that would foster 
this outcome. 

If Kyoto manages to produce conscmus among nations, there is likely to be a 
substantial lag between agreement and the implementation of legally binding obligations. If 
Kyoto doesn't produce consensus, the climate issue will not disappear and is likely to reemerge 
with a greater demand for action. From our environmental_perspective, we would like as 
much commitment to early reductions as possible. From your perspective, you would like to 
be assured that the reductions that you would produce from demonstrations or other activities 
would be legally available to the company whenever legal obligations are implemented. It is 
also likely that unlesa arrangements of the sort proposed below can be made credible that 
existing regulatory authorities will be used to begin the reduction of OHG emissions from 
business as usual forecasts. In that regard, a new not-for-profit organization, the • 
Environmental Resources Trust (ERT) founded with the assistance of EDF is undertaking the 
development of a private GHG trading system. ERT differs from BDF in that it can take an 
active part in transactions of the sort discussed in this brief memo. ER.T's trading project 
would act both to demonstrate key policy features of such a system as well as to create 
legitimacy for reductions produced prior to legally binding obligations under Kyoto. 

The general objectives of private partnerships on greenhouse gas emis.sions management 
and trading are: 

• 

• 

to identify and develop the protocols necessary for low transactions cost trades to 
develop and implement a private trading system which would encourage and reward 
early greenhouse gas reductions 

to demonstrate the capabilities of such a system to produce environmentally 
effective and financially beneficial transactions across companies, sectors, countries 
and gases. 
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• The overall general structure of a greenhouse gas risk management pool consists of 
the following general elements: 

• a commitment to spccitlc emissions levels 

• a reporting agreement · 

• transactions if desirable or necessary. 

--Toe attaclfea ciocu.mmits describe the elements o_f a private GHG trading system. 
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ATTACHMENT B 

ELEMENTS OF POOL PROPOSAL 

I. CONCEPT 

II. 

A. Pool is a voluntary private agreemei;tt that is legally enforceable among members. 

B. Each member has a decadal GHG emissions limitation which is negotiated with the 
pool. 

C. Each member complies with pool obligation by meeting its emissions limitation, or 
by trading within pool, purchasing of options, banking, or (if certified by pool) 
trading outside pool or joint implementation. 

BASIC MEMBER RESPONSIBILITIES 

A. Membership 

1. Initial pool consists of owners or operators of electric generation units. 
Provision would be made for companies from other sectors to opt into pool 

B. Cumulative Emission Budget (CEB) 

C. 

1. Each member agrees to a GHG emissions budget for 2000-2010 decade. 
Budget is in tenns of tons of COz emissions (or ~bon equivalent). Each 
member negotiates a specified COi target. The be.ncbmartc for negotiations 
of CBB would be actual COz emissions in CY 2000 times 10: however, 
companies could negotiate different levels with the pool to reflect individual 
circumstances. 

2. Bach member would be allocated a number of tons of tradeable carbon 
equivalent units (CEUs) equal to its CEB. 

3. Each member's CEB is allocated among the member's generating units. 
Obligation follows the unit if it is transferred to another member or to entity 
outside pool, unless member's obligations to the pool are modified to reflect 
transfer of unit. 

4. Greenhouse gases include CO2, CH,, and N2O. 

Annual Emission Milestones (AEM) 



1. Members negotiate year-by-year -emission milestones and are allocated CEUs 
for each year from member's CEB. 

2. Each member must meet that year's AEM by showing that as of the end of 
the calendar year: 

i. emissions do not exceed annual emission milestone • 
ii. banked CEUs are available from a previous year 
iii. acquisition of either apnual or previous CEUs from other pool 

members through: 

a. sales 
b. options 

iv. acquisition of qualifying CEUs from non•pool members subject to 
review and approval of the pool's Management committee including 
credited CEUs through joint implementation. 

3. If a member does not meet its milestone in a year, it must purchase CEUs 
from the pool at a P!lce and on tenns set by the pool. 

D. Annual Reporting of Emissions to the Poo~. 

E. Displaced Generation 

Pool agreement requires all of members' generation (aa of time of signature) to be 
committed to pool. Issue of displacement of generation to units outSide of pool 
could be addressed either in pool agreement or in negotiations for regulatory credit 
for reductions by pool. 

F. Allocation of Attained Emission Reductions. 

Agreement may contain provision for allocating to individual members credit for a 
specified share of any emission reductions attained by pool. 

m. POOL FUNCTIONS 

A. ~onitor Member Compliance with Contractual Obligations 

B. 

1. Evaluation of AEM on May 31 each year (geared to Title VIII Annual CO2 

Emissions Report) 

2. Evaluation of CEB 

Management of CEU Accounting System 
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l. banked reductions 
. 

2. transfers among pool members 
' 

3. option purchases and sales 

4. out-of-pool transfers 

C. Provide Additional Trading Infrastn,tcture through an Annual Electronic Trading 
System (Spot Market) . 

D. Review and Approval of Non-Member Transactions 

E. Provide Liquidity 

F. Reporting of Results of Pool Operatio~ 

G. Potential Role in Complying with Future Regulatory Requirements 

IV. POOL STRUCTURE 

A. Implemented Through a Pool Agreement 

1. conditions for membership 
2. member obligations 
3. fees and operating costs 
4. operations of member accounts 
S. rules governing bilateral transactions 
6. services to be provided • 
7. enforcement guidelines 
8. governance and conflict resolution process 

B. Governance 

1. Management Committee with responsibilities: 

2. 

i. review and approval of purchases by poof members from non­
members 

ii. detennine the amount of "excess" banked emissions reductions a 
member would be eligible to sell to a non-member 

iii. . determine emissions reductions crediting from member-ioitiated off­
system reduction projects 

Pool Agreement could only be changed. by 2/3rds vote representing 
combined total of 75% of the pool's total CEB . 

~ 
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V. DESIQN ISSUES 

A. New Members .Over Time 

B. Di~laced Generation 

C. • Joint Implementation 

D. Sanctions and Enforcement 

B. Reporting Requirements 

F. Fees 

G. Staffing 

R"..-l 



A1TACH1\1ENT C 

RELATIONSHIP TO FUTUR,B REGULATION 

Because tJ,.e pool proposal contemplates that the pool would commence operation well before 
either domestic or international constraints on GHG emlssiona become operative, questions will 
arise (as they have with Climate Challenge) as to the relationship between pool operations and 
eventual domestic regulation of GHG. In particular: 

(1) If allowances or permits arc allocated on the basis of historic emissions, will pool 
participants' baselines be set so as not to penalize them for early reductions? 

(2) WW pool participants otherwise get credit for early reductions once domestic 
regulation commences? 

(3) Can pool compliance obligation be substituted for individual company compliance 
obligations under whatever domestic regulatory system eventually is established? 

These questions are important and it is not clear how they should be addressed at this stage of the 
debate, when neither the international nor domestic c~imate change framework has bee~ 
established. There are, however, several approaches that could be considered. They are described 
_below, 

Option A, Pool members join pool in advance of any commitment trom Congress 
or President with respect to future regulatory treatment of early 
reductions or other pool actinties. 

Under this option, pool members would rely on credibility of the pool and its reporting 

mechanism to ob~ appropriate treatment of early reductions at the time Congress 

considers domestic regulatory legislation to implement U.S. international commitments. 

Option B. Members join pool in reliance on statement of ~dmini~ation policy that 
early reductions will be recognized in any regulatory program that the 
Pre!ident recommends in the future. 

Under this option, members would rely on current and future administration "moral 

commitment• to credit early reductions in any future regulatory program. Continuing 
• \ 
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operation of the pool could be made contingent on continuation of the commitment by 

furure administrations. 

• Option C. Pool contracts with Executive Branch agency to provide specified early 
reductions in return for agreed-upon future regulatory treatment. 

Under this option, agency would enter into b~ contract with pool under which pool 

would agree to specified early reductions in reliance on government's commitment 

regarding future regulatory treatment. Agency would need specific statutory authority to 

enter into agreement. Such an agreement could not preclude. Congress from providing 

regulatory treatment other than that provided ·in the agreement, but under United States y, 

Winstar, 116 S.Ct. 2432 (1996), pool members would have a damages remedy against the 

United States if the government reneged. 

Option D. Leave relatioDShip to future regulation open for later negotiation 
between pool members and government. 

Under this option, the pool would be responsible for recording GHG commitments, 

reporting results, and operating the trading mechanism. The legal effect, if any, of the 

pool's operations under future regulation would be a matter to be negotiated between pool 

members and the go·vernmcnt. This would permit the pool to operate as neutral 

stakeholder, rather than as advocate for particular regulatory treatment. 
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Summary of Japan's Industry-wise Voluntary Environmental Action Plana 

Name of Industry Tar1et Measures 
Mining By 2010, the non-ferrous metal industry Promote energy comcrvation by 
(Japan Mining Industry Assoc.) will reduce the energy input per unit S1rengthenin1 operation conaol. 

ofoutput by 12% from 1990 levels. Improve efficient use of fowl fuell 
by means of efficient U1e of waste 
industrial beat. power pneration with 
wute malDrial, co-,eneradon. etc. 
Promole the 111e of new eneqy. 
'· ~ ~- -tion efffciencv. 

Coal The amount of recovery of methane gu Cut down use of elc=ic power 
(Japan Coal Association) ,cncratcd in exrractin1 coal will be du'ou&b Structural adjustment and 

raiacd 44CJ> in 2010. Amount of technologtcal improvemenL CUt use 
electric power used will be raised ol lumbcr by improvins extrattion 
57.5% by 2010. The amount of lumber method and mino shaft mainaenance. 
used will be reduced 70.4%. (Based on Rellrict releue of mclhane au into 
1990 levels.) die auno,phue and use recovered 

methane u a re90urce. 
Construction At the designing stage, colllida' tho 
(Japan Fcdeiation of Construction use of malCriaJa and eneray 1ystem1 
ContraclOrS, others) low in CO2 cnusllons. In future. 

Nt up a concrete CO2 reduction wcet 
and make eff ons to attain lL 

Sugar Reftnin1 Total CO2 emiaaion in 2010 will be Adopt ener1y saving equipment. 
{Japan Sugar Refiners' Assoc.) 500,000 tons per year. (1990 wu at Make effort to further reduce, 

529,599 ums.) emiaions by continuin1 to mrvey and 
monjtor the industrv. 

Beer Brewing CO2 emission will be stabilized at or Reattict emiasion be cutting down 
(Brewers Association of Japan) below 1990 levels. Energy input per energy use and switching fuel. Spocd 

unit of output should be stabilized at up adoption of unpleasant air 
or below 1990 level. processina equipment !or wuae water 

disposal. Improve dJstribution 
efficienc_y. 

Chemical Bff ons will be made to reduce the By using various available 
(Japan Chemical Indusay Assoc.) energy input per unit of output in 2010 technologies, develop process 

to 9M& of 1990. technology relatina to cneray 
c:onscrvationandenvironmental 
hmnony. 

Pharmaceutical Energy input per unit of output in 2000 Switch to energy-saving type-
(Federation of Pharmaceutical will be reduced to 94% of 1990. equipment and machinery, introduce 
Manufacturers' Assoc., Japan co-generation equipment, carry out 
Pharmaceutical Manufacturers fuel conservation and improve 
Association.) moccsses. 
Rubber Energy input per unit of output and Will address reduction of CO2 in 
(The Japan Rubber Manufacturers CO2 emissions shall be maintained at line with ICA. 
Association) 1990 level. 
Flat Glass Energy used in production process will Raise energy efficiency. Develop new 
(Flat Glass Association of Japan) be reduced by 8% in 2000 and by 10% technology for reducing emissions. 

in 2010 as comoared with 1990. Promote multiolex 1lus. 
Steel Reduce energy consumption in 2010 by Wider dissemination of exilttn, 
(Japan Iron and Steel Federation) about 10% of 1990. Mike use of energy-saving technology. Use of 

plastic waste and unused energy. Cut plutic waste at steel mills, 
supply of high-grade steel by 4%. Development and dissemination of 
Cooperate with international hi&h-function s~l. Cooperation in 
technology advances. ent.rgy•conacrvation measures of 

joint implementation activity. 
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Summary of Japan's Industry-wise Voluntary Environmental Action Plans 

Industry Tareet Measures 
Aluminum In rolling mid exauding processes Promote aluminum recycling. 
(Japan Aluminum Federation) CO2 will be reduced in 2010 by 109& Promote conaervatim of eneray 

of 1995. The rmio of tho use of re80W'CCS and c:my out comprehensive 
aluminum scrap will be expanded to dimibution meuwa. Suppon the 
36% in 2010. Overseas CO2 emissions manufacture of liptcr aluminum cars 
will be held down l0 127,000 tons per androllingllCCk. 
month. 

Brass Take measures to reduce by 2010 (he Use cnergy-11vin1 activities in the 
(Japan Brass Makers Association} use of energy by 7.5% as compared manufacturing process. Consider 

with 1995. Raise the ratio of saap uso recovery and use of ware Mal 
Immovement of • efflclencv. 

Electric Cable By 2000. energy consumption in the Promote encrgy-comervation 
(Japan Electric Wire and Cable copper and aluminum electric cable activitiel. Raise overall enc:ri)' 
Makers' Association} produca plants will be at 1990 levels. efficiency: use idle energy etc. Keep 

Energy consumption per production track of progress toward target. 
length of optical fiber cable will be 
=uccd by 20% in 2000 and 3,% by 
2010 from 1990 level. 

Electronics CO2 input per unit of output in 2010 Promor.e energy-saving mcuuros at 
(Electronic lndllStries Association will be improved by more than 25% each work-place. Making energy-
of J anAn others) over 1990. savinit oroducts. 
Electric Machinery The production volume CO2 unit will Promote adoption of energy-avin& 
(Japan Electrical Manufacturers' be improved by 25% over 1990 by 201( equipmcnL Redesign high-efficiency 
Association) Development and dissemination of production 1ysrcm1. Adopt new 

energy-savin& household electric energy; fossil fuel. Save on backup 
appliances. Improve efficiency of power. Improve c:onuol method. Raise 
refrigerators by 6.5% of 1995. Develop functionality of ammic power 
machinery which usea non-f osail f uol. generation system,. Improve 

efficiency of generator equipment and 
tolar '----..-. etc. 

Automobile Aim for certain attainment of the fuel Raise fuel efficiency. Disseminate 
(Japan Automobile Manufacturers target for gaaoline st.din can in 2000 low- emiuiona cara. Cooperar.e in 
Association) and target for aucks by 2003. Stabilize joint implementation. Push ltUdy of 

CO2 resulting from the consumption CFC12 sysr.em from recovery to 
of energy in the manufacturing pl'OCC3S destruction. Educate the public. 
at 1990 level bv 2000. 

Automobile Parts Efforts to lower the volume of Will work to improve the fuel costs 
(Japan Auto Pans Industries discharge and/or use of CO2 per from the components side. Will 
Association) physical production value by 2005 promote energy-saving and resource 

below the 1990 level. conservation. 
Rolling Stock Expect to fix target for CO2 emission Promote the adoption of rolling stock 
(Japan Association of Rolling from manufacturing planes in 2000. made of stainless steel and alwninum 
Stock Industries) allov. 
Sbipbuildin1 In the put 20 yws, the fuel Promote vessel& such 11.1 (he VLCC 
(The Shipbuilders' Association consumption per ship per day has been and LNG ships that suit lhe reform of 
of Japan} reduced by 401'. Will continue to maritime physical flow. 

promote the development of high-
efficiency vessels. 

Optical Instruments Reduce CO2 emission and energy Adopt new-type cooling equipment. 
(Japan Optical Industry Assoc.) consumption by 25% in 2010 compared p.s heat pwnp and new-type boilci-

to 1990 (optical measuring ins1n1ment1) (camera industry). 
In 2010, reduce by more than 30-50% 
as compared to 1990 (Camera Industry) 
Regarding electricity, city gas and LPO 
reduce more than 30% (photo and 
video accessory). 
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Summary of Japan's Induatry•\1/ise Vohmlary l?nvironmen111I Action Pllu11 

1nc1ustry Tar,et Mea1ures 
Forcip Trad• Mab efforts in lower lhe volume of Study ctfect ot wrporato Detividea on 
(Japan Foreign Trade Council) clectrichy, gu and water coMumpcton ifobal warming. Trandcr CnerJy• 

in 2010 10 1990 level. 111vina rcchno!,Jcica ro olber counaies. 
~auonof OIUU'Y tCIOWC:CJ. 
AdoPliOD ur onersy-t1~nt equipmem. 
Impltrntntadon of put,Hc cduQtioo 

L 
~parnnent Store Make Qft tfl'ort to UAe C!Wl el1ClJY and 
(Japan Department Stores A11110C.) IIO five iriori1y lO inatallin& IM'I)'• 

aaving £1Cilitiea. Wert wtdl apparel 
induaay lllldjolllt deli-my 1yttem1 
IIOtMten.:. Ill burden. 

Non-LIi• ln111rance PuSb funher IO ccooomizina the IL1C of 
(The Manne 1sud Fire Insuranc.e paper rllOmCel. eleclridtY 11141 pa. 
AnociaLion of Janan\ 
Railway tn 2005, me ratio of cnwgy-savine Mm offor1a co adopt enero-savm, 
{JaJlllu Non-Govemmt!nt rail~-ay carrilg('.• Will be rai,ed lO 76'1. model• when incraaslng or renewing 
Railway,i Association) :P.ner,Y Input por unit of 011tput will be clCL:lric can. 

reduced 7% in 2005 fmrn 1995 level. 
Sbippilll Promote switdl co ships tnat conform 
(Japanc:11: Shipowners' As..ac.) 110 the latest intemadonal 1landardl 

and mike effort, co develop and ldOJX 
low-pollurinn. energy-saving __.._,_ --

T'tanaportation ltnplomtntation nf meaawa &tpina 
(Japanese Truclcin1 Assoc.) Mile polhltiuo, Promotion of joint 

tranlpOrWion Md delivery 111d 
1111nnnon of Jow nollution INCks. 

Ele.c:trlc Power By 2010, xedu" CO:l emissinn per unit Promotion of the best use of energy 
(Federation of Bler.tric flower of output by 20% or 1990 level. ,ourcea cenrertng uu atomic 9MrlY 
Companies) Although Ille c~tric: power nuq,ut in power. Promotion and adoptlOn of 

2010 it expectt.id to inCffille l.S times new enern. Promotion of 
over I 990, CO2 emission will be kept '"hnological develO[llnent tor 
to an incrMA8 of 1.2 ttmca. ftlC<Wery, atSJ)Oal and stabilizacion 

rclatint to CO2. 
Gu In 2010, energy efticiency will be Promotion of natural ps. Promotion 
(Japan G1t.41 Association) rai~ by 1,CJfi over 1990 in the or efficient use of energy. 

manufacturing, diJtnbution and 
consumntion 9D111ea. 

Aviadon By 2010, CO2 omiwon per tranBJ)On Promotion of new-type airmt\ and 
(Three Airlin~ liaison uni, (pusenger seatS-distancc) will be swirching CQUipincnt and mattrials 
Commiucc on EnvironmentAI reduct:(} by 10% of 1990 level. ID new-type aircraft. Adoption ur 
Problems) future aircraft n1tviption system 

(PANS). £nergy-siivina 11 OfflcQ and 
rilanr&. 

_ .. _ __ -
·- .- .. . ·--- ·-~ . . .... .. . -- ........ ---- ··--
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SENIOR ECONOMIST 

7 August 97 

EXECUTIVE OFFICE OF THE PRESIDENT 
COUNCIL OF ECONOMIC ADVISERS 

WASHINGTON, D.C. 20500 

MEMORANDUM FOR TODD STERN 

From: Rosina Bierbaum (1../}> 
Jason Shogr~ 

RE: Voluntary programs for climate change 

Background. 

You asked for information on the existing voluntary programs lo reduce greenhouse gas 
emissions. Here is our initial response based on a qu ick review of'tlle literature. If you wish, we 
can get more detailed information or arrange for briefings. 

The Climate Action Plan (CCAP) put into place by the USG in 1993 consisted of over 40 
voluntary actions across most sectors: residential and co1J111ie1·ci:il bu ildings .. industry, 
transportation ( only a few). energy supply, forestry, and land-use changes. These CCAP actions 
were projected to reduce emissions by I 08 mill ion metric tons of carbon (MJ\!fTC) by 2000, 
enough to return US emissions to I 990 levels (if energy prices had remained high and the US 
economy had not grown so vigorously). In the US National C'o111111unication (required by the 
framework convention) released yesterday by the State Department, USG now estimates that 
CCAP will reduce emissions by 76 l'vlMTC in 2000. To date. huwever, the best DOE and EPA ) 
guess is that today these programs have achieved over J 5 percent ( 12- 14 MMTC) of this revised I 
goal. 

Two factors that have limited the effectiveness of CCAP are: ( l) i'1.111cling levels have been at 
about 50 percent due to Congressional opposirion; and (2) tile energy prices h11ve fallen more than 
expected. Also 11 of the 44 prograllls have been terminated. 

How well have the voluntary programs workl'd thus far'! 

• CCAP. There has been little evaluation oCthe effectiveness of the CC.,\P program. In 
June, GAO released it s review uffour EPA's voluntarv -:li111ate change programs. GAO 
concluded that "EPA's projections of li.1ture reductions 1i1 greenhouse gases are not 
consistent with experience to date for thre-: ol' the four programs but c!re consistent with 
the fourth program (the coalbed llleth<111L: uutrcach progrn111)." One p:1ge summaries of the 
four programs are attachl.'d. h1rticipatio11 rates have 1~1:ie11 behind e:-:pectations. 



• 
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Other voluntary programs. For other environmental issues, a recent review of several 
voluntary industrial programs concluded: "we cannot show that these programs have made 
a major contribution to either environmental improvement or to lowering the cost of the 
pollution control system." The programs that seem to have worked had relatively simple 
and clear objectives understood by both the government and business; enabled participants 
to have a major voice in the establishment of goals; and granted significant flexibility for 
implementing program objectives. In general, these programs mandate performance goals 
rather than technology. Not surprisingly, industry liked programs that increased economic 
benefits, competitive advantage, and flexibility. It might be worthwhile to examine in 
more depth the elements of some of the programs (33/50) that GEMI finds successful. 

DO E's Industries of the Future program. This program is a collaborative effort 
between industry and government to develop "technology roadmaps" to reach goals of 
energy-efficiency and "competitiveness" in seven industries. The industries are aluminum, 
chemicals, forest products, glass, metal casting, petroleum, and steel. Although the 
program is only a year old, DOE is now actively funding RFPs consistent with the 
roadmap. This new effort could serve as a basis to develop further voluntary actions with 
industry since it is already in place. 

Attachments: Scorecard of CCAP emission reductions 
One-page summary of 4 voluntary climate change programs 
"Industrial Incentives for Environmental Improvement" GEMI report 
Industries of the Future 



Action 

Summary of Greenhouse Gas Emissions-Reduction Actions 
Million Metric Tons of Carbon Equivalent 
Source: U.S. Climate Action Report-1997 

Action Title 1993 Action 1997 U.S. CAR Actual 
Number Plan Estimate Revised Estimate Reductions 

for 2000 for 2000 to Date 
Residential & Commercial Sector Actions 26.9 10.3 -

New Rebuild America 2.0 1.6 --
I and2 Expanded Green Lights and Energy 3.6 3.3 --

Star Buildings 
3 State Revolving Fund for Public 1.1 Tenninated 

Buildings 
4 Cost-Shared Demonstrations of 

Emerging Technologies 
5 Operation and Maintenance Training 3.8 0.0 --

for Commercial Building Facility 
Managers and Operators 

6 Energy Star Products 5.0 4.3 --
7 Residential Appliance Standards 6.8 0.2 --

8 and 11 Energy Partnerships for Affordable 
Housing 

9 Cool Communities 4.4 0.4 --
10 Update State Building Codes 

New Construction of Energy-Efficient 0.1 --
Commercial and Industrial Buildings 

New Superwindow Collaborative 0.0 --
· New Expand Markets for Next-Generation 0.2 --

Lighting Products 
New Fuel Cells Initiative 0.0 --

Industrial Sector Actions 19.0 4.8 -
12 Motor Challenge 8.8 1.8 --
13 Industrial Golden Carrot Programs 2.9 Merged into Action 12 
14 Accelerate the Adoption of Energy- Tenninated 

Efficient Process Technologies 
15 Industrial Assessment Centers 0.5 CCAP Component Terminated 
16 Waste Minimization 4.2 2.1 --
17 Improve Efficiency of Fertilizer 2.7 0.8 --

Nitrogen Use 
18 Reduce the Use of Pesticides Tenninated 

Transportation Sector Actions 8.1 5.3 -
19 Cash Value of Parking 
20 Innovative Transportation Strategies 6.6 4.6 --
21 Telecommuting Program 
22 Fuel Economy Labels for Tires 1.5 0.7 --

Energy Supply Actions 10.8 1.3 . -

23 Increase Natural Gas Share of Energy 
Use Though Federal Regulatory 2.2 Tenninated 
Refonn 



Action Action Title 1993 Action 1997 U.S. CAR Actual 
Number Plan Estimate Revised Estimate Reductions 

for 2000 for2000 to Date 
24 Promote Seasonal Gas Use for Control 2.8 0.5 --

of Nitrogen Oxides 
25 High-Efficiency Gas Technologies 0.6 Terminated 
26 Renewable-Energy Commercialization 0.8 0.3 --
27 Expand Utility Integrated Resource 1.4 Terminated 

Planning 
28 Profitable Hydroelectric Efficiency 2.0 0.0 --

Upgrades 
29 Energy-Efficient Distribution 

Transformer Standards 0.8 0.5 --
30 Energy Star Distribution Transformers 
31 Transmission Pricing Reform 0.8 Terminated 

New Green Power Network Not included 0.0 --
Land-Use Change & Forestry Actions 10.0 2.4 -

43 • Private Depletion of Nonindustrial 4.0 Terminated 
Private Forests 

44 Accelerate Tree Planting in 0.5 0.4 --
Nonindustrial Private Forests 

16 Waste Minimization 4.2 2.0 --
9 Expand Cool Communities 0.5 To be determined 

Methane Actions 16.3 15.5 -
32 Expand Natural Gas ST AR 3.0 3.4 --
33 Increase Stringency of Landfill Rule 4.2 6.3 --
34 Landfill Methane Outreach Program 1.1 1.9 --
35 Coalbed Methane Outreach Program 2.2 2.6 --
36 RD&D for Coal Mine Methane 1.5 Terminated 
37 RD&D for Landfill Methane 1.0 Terminated 
38 AgST AR Program 1.5 0.3 --
39 Ruminant Livestock Efficiency 1.8 1.0 --

Program 
Actions to Address Other Greenhouse Gases 16.3 25.4 -

17 Improved Fertilizer Management 4.5 5.3 --
40 Significant New Alternatives Program 5.0 6.4 --
41 HFC-23 Partnerships 5.0 5.0 --
42 Voluntary Aluminum Partnership 1.8 2.2 --

New Environmental Stewardship Initiative Not included 6.5 --
Foundation Actions 11.3 -

Climate Wise Not estimated 1.8 --
Climate Challenge Not estimated 7.6 --
State and Local Outreach Programs Not estimated 1.9 --

Total GHG Emission Reductions From CCAP 108.6 76.0 14.0 

Data is not readily available for cumulative emissions reductions for many CCAP programs. Cumulative 
emissions reductions of about 5 MMTCE can be attributed to DOE's CCAP programs. EPA's Office of 
Air and Radiation is responsible for cumulative emissions reductions of about 9 MMTCE through their 
CCAP programs. 
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June 30, 1997 

The Honorable Christopher S. Bond 
Chairman, Subcommittee on VA, HUD, 

and Independent Agencies 
Committee on Appropriations 
United States Senate 

The Honorable Jerry Lewis 
Chairman, Subcommittee on VA, HUD, 

and Independent Agencies 
Committee on Appropriations 
House of Representatives 

Increasing emissions of carbon dioxide, methane, and other heat-trapping 
greenhouse gases generated by human activity are believed to contribute 
to global warming. In an effort to reduce greenhouse gas emissions, the 
United States issued its Climate Change Action Plan (ccAP) in 
October 1993. The plan was designed to reduce greenhouse gas-emissions 
primarily through voluntary efforts by companies, state and local 
governments, and other organizations. The Environmental Protection 
Agency (EPA) is responsible for 20 CCAP programs. The Department of 
Energy and other federal agencies are responsible for other CCAP 
programs. 

Because of your concerns about the effectiveness of the climate change 
programs, you asked us to determine (1) what EPA has done to ensure that 
the greenhouse gas reductions it reports reflect only the results of its 
efforts, as opposed to other factors, and (2) whether EPA's projected 
reductions are consistent with experience to date. As agreed with your 
offices, we focused our review on four CCAP programs, which are designed 
to reduce emissions of various greenhouse gases through work with 
different kinds of organizations. These four programs account for about 
one-third of EPA's funding for CCAP. 

Specifically, the Green Lights Program primarily encourages businesses 
and other organizations to install energy-efficient lighting in their buildings 
in order to reduce the use of electricity and the emission of carbon dioxide 
produced by generating electricity. The Coalbed Methane Outreach 
Program encourages coal mining companies to capture and use, as an 
energy source, methane that would otherwise be vented to the 
atmosphere. To reduce greenhouse gas emissions from manufacturing. 
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transporting, and disposing of materials, the Source Reduction and 
Recycling Program encourages businesses to reduce the amount of solid 
waste they generate and to increase the amount of waste they recycle. The 
State and Local Outreach Program helps state and local governments 
understand the sources of and possible solutions to global warming and 
also supports selected demonstration projects. 

For two of the four CCAP programs we reviewed, EPA adjusted the 
reductions in greenhouse gas emissions it had reported to account only for 
the effects of its efforts; for the other two programs, it did not adjust the 
reported reductions. Specifically, for the Coalbed Methane Outreach and 
Source Reduction and Recycling programs, EPA determined that 
nonprogram factors accounted for some of the reported reductions and, 
therefore, adjusted those reductions. For the Green Lights Program, EPA 
officials said that some reported reductions were probably the result of 
nonprogram factors. but they did not attempt to quantify the extent of the 
nonprogram factors because they believe it is not possible to do so. They 
said that any reductions resulting from nonprogram factors would likely 
be counterbalanced by reductions that they believe are attributable to the 
program but were not reported to EPA because the organizations did not 
participate in the program. Finally. for the State and Local Outreach 
Program. EPA did not attempt to determine whether some of the reported 
reductions resulted from nonprogram factors, although program officials 
said they tried to eliminate double-counting where reductions might be the 
result of other CCAP programs. EPA officials said they limited their efforts to 
quantify how much of the reported reductions resulted only from the 
effects of EPA's programs because it is difficult to make such an 
assessment, especially in the early stages of the programs' development. 

EPA's projections of future reductions in greenhouse gases are not 
consistenf with experience to date for three of the four programs but are 
consistent for the fourth program. For the Green Lights and Source 
Reduction and Recycling programs. the projected reductions are based on 
an assumption that the participants will. respectively, upgrade a larger 
proportion of their space and reduce waste at the source more in the 
future than they have thus far. For the State and Local Outreach Program, 
the projections assume that one key project will increase its impact, even 
though there are questions about the basis for the reductions reported 
thus far. Finally, for the Coalbed Methane Outreach Program, the 
projected reductions are consistent with experience to date. 
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According to the Intergovernmental Panel on Climate Change, climate 
models project an increase in the earth's average surface temperature of 
between about two and six degrees Fahrenheit in the next century as a 
result of increasing emissions of greenhouse gases. 1 Furthermore, the 
panel reported in 1995, such increases could lead to floods, droughts, and 
other harmful changes in ecosystems. To address concerns about the 
possibility of global climate change, in May 1992 the United States and 
other countries signed the United Nations Framework Convention on 
Climate Change. As part of the Convention, the United States and other 
developed countries agreed to establish policies and measures with the 
aim of returning their greenhouse gas emissions to 1990 levels by 2000. In 
fulfilling its obligations under the Convention, the United States developed 
CCAP, whose goal is to reduce emissions by 109 million metric tons of 
carbon equivalent (MMTCE), from the projected 2000 level of 1,568 MMTCE to 
1,459 MMTCE, slightly below the 1990 emissions level.2 

EPA's 20 CCAP programs are generally designed to provide the information 
and tools to encourage the participants to voluntarily undertake changes 
that will reduce emissions of greenhouse gases whenever the changes 
make economic sense. Also, some programs are designed to overcome the 
institutional barriers that have traditionally prevented organizations from 
taking actlon.3 The Congress appropriated about $86 million for EPA's CCAP 

programs for fiscal year 1997; EPA requested $149 million for these 
programs in fiscal year 1998. 

For this review, we selected four programs because (1) they are involved 
with different greenhouse gases and different kinds of organizations, 
(2) each accounts for a substantial proportion of EPA's CCAP funding, and 

1The panel was established in 1988 by the United Nations Environment Programme and the World 
Meteorological Organization to assess scientific and technical information about climatic change. See 

• II Second Assessmen • • and 
~......,~..,....,_=n~s. ntergovernmenta upport 

mt. ct. . 95. For additional information on the issue of global wanning. see Global Wanning: 
ress Stabilizin Emissions of Greenhouse Gases 

ZCreenhouse gases have varied effects on the atmosphere as measured by their global warming 
potentials. These global warming potentials are applied to emissions to arrive at a common measure 
for the greenhouse gases; the measure is expressed in million metric tons of carbon equivalent. 

3According to a 1992 report by the Office of Technology Assessment. there are several reasons why 
energy-efficient technologies are not used more often in buildings. These reasons include the 
following: (1) There is often a separation between those who purchase energy-using equipment (for 
example, building owners) and those who pay to operate the equipment (building tenants) . 
(2) Because energy costs are relatively low in comparison to total operating costs. those concerned 
with cost reduction often focus elsewhere. (3) Energy efficiency is often misperceived as requiring 
discomfort or sacrifice. limiting its appeal. See Building Energy Efficiency. ch. 3, Office ofTechnology 
Assessment (OTA-E-518. May 1992) . 
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(3) each is credited by EPA as substantially reducing greenhouse gas 
emissions. Appendix I provides funding levels, the number of participants, 
and other information about each program. 

The Green Lights Program is designed to encourage organizations to 
voluntarily adopt energy-efficient lighting technologies, such as compact 
fluorescent light bulbs and electronic ballasts. EPA provides information 
intended to encourage the adoption of these technologies. The Source 
Reduction and Recycling Program is designed to reduce the volume of 
solid waste produced and sent to landftlls. Under the program's WasteWise 
element,4 EPA signs up businesses that agree to voluntarily decrease the 
amount of waste they generate and to increase the amount of waste they 
recycle. Under the program's Unit-Based Pricing element, local 
communities agree to charge residents for waste disposal on the basis of 
the amount of waste they generate. 

The Coalbed Methane Outreach Program is designed to encourage coal 
mines and related industries to recover and use methane that would 
otherwise be emitted. The State and Local Outreach Program is· a 
foundation program, designed primarily to raise awareness about climate -
change and provide technical support to state and local agencies and 
nonprofit organizations in analyzing and developing cost-effective 
response strategies, not to achieve short-term reductions in greenhouse 
gas emissions. The program also funds demonstration projects designed to 
test innovative strategies for reducing emissions and examine the impact 
of climate change on the states. 

EPA establishes annual program targets for the programs, such as the 
volume of reductions in greenhouse gases (except for foundation 
programs, as noted above) and the number of participants. It tracks . 
progress against these targets, relying primarily on reports from the 
programs' participants. However, EPA does not independently verify these 
reported reductions. 

4EPA refers to it as WasteWiSe. 
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Efforts to improve energy efficiency, increase recycling, and achieve 
related goals have been under way for years. These long-standing efforts 
make it difficult to measure the programs' "net" reductions-those that 
result only from CCAP programs-as compared with total, or "gross," 
reductions-those that result from CCAP programs as well as from other, 
nonprogram factors. EPA officials told us that measuring the net reductions 
that are strictly due to the results of CCAP efforts is difficult. 5 

According to EPA, 2,308 organizations were participating in the Green 
Lights Program as of February 1997. These organizations committed to 
upgrade the lighting in 6 billion square feet of floorspace, about 9 percent 
of the national total, according to EPA. Through fiscal year 1996, Green 
Lights participants reported upgrading the lighting in 1.3 billion square feet 
of floorspace, resulting in greenhouse gas reductions of 0.6 MMTCE. 

Although some of the reported reductions may be the result of influences 
from outside of the Green Lights Program, EPA did not attempt to measure 
the program's "net" benefits. Officials said that they believed that any 
reductions that resulted from other factors were likely offset by the 
reductions achieved by the nonparticipating organizations that were 
influenced by the program but not reported to EPA. 

According to the representatives of seven former participants we spoke 
with, the program had a positive impact on these organizations' efforts to 
achieve energy savings from lighting technology. When we interviewed 
officials at these organizations that had completed their participation in 
the Green Lights Program, representatives of all seven said that they were 
pleased with the program. For example, some representatives said that ] 
they viewed the data provided by EPA on the benefits of specific lighting 
technologies as being valuable and objective. 

The reductions reported by EPA could be overstated if some Green Lights 
participants undertook at least some of their lighting upgrades because of 
nonprogram factors. Four factors suggest that some upgrades were made 
because of nonprogram factors. 

First, according to a 1992 survey of commercial buildings, a substantial 
amount of floorspace was upgraded before the Green Lights Program was 

5According to EPA officials, in a forthcoming report the administration will provide information on its 
estimates of the net greenhouse gas reductions resulting from the climate change programs. The report 
is scheduled to be issued in July 1997. 
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well established. The national survey of commercial buildings was 
conducted by the Department of Energy's Energy Information 
Administration (EIA). 6 The survey found that 43 percent of commercial 
floorspace had lighting conservation features (such as occupancy sensors 
and time clocks) and that 22 percent of the floorspace had undergone an 
energy audit (which can identify opportunities for saving energy) in the 
previous 5 years. 

Second, financial incentives that were available during the early to 
mid-1990s may have induced some organizations to install energy-efficient 
lighting. Officials of the Edison Electric Institute, an electric utility trade 
group. estimated that 80 to 90 percent of its members offered financial 
incentives during that time period to encourage their customers to install 
more energy-efficient lighting. By offsetting some of the costs of lighting 
upgrades, such assistance provides an incentive to adopt energy-efficient 
lighting. In fact. Green Lights participants reported to EPA that they had 
received $143 million in such rebates through fiscal year 1996. 

Third, some of the reductions attributed to the Green Lights Program were] 
achieved by companies involved with lighting products, which could be • 
expected to install energy-efficient lighting without the program. Of the 
2,308 Green Lights participants, 593, or about one-quarter, were classified 
as "allies," that is, companies that manufacture, sell, and install lighting 
products. The reductions reported by these companies account for about 
6 percent of the program's total. However, such companies could be 
expected to install energy-efficient lighting even without the Green Lights 
Program. given their knowledge of the benefits of this technology. 

Finally, most of the representatives of organizations we spoke with about 
lighting upgrades. some of whom had participated and others who h~d not, 
told us that they would likely have made some of the upgrades without the 
program. When we spoke with the representatives of seven organizations 
that had completed their affiliation with the program, five of the seven 
stated that they would have done some or all of the upgrades without the 
program; the other two stated that they would not have done the upgrades 
without the program. In addition, we spoke with representatives of two ~ 
major national corporations that did not participate in the program. Both j 
companies told us that they had undertaken major lighting upgrades in the 
past few years without EPA's assistance. 

6This suivey was conducted shortly after the Green Lights Program was implemented. See Commercial 
Building Characteristics 1992, pp. 9-16. Energy Information Administration (DOE/EIA-0246(92), 
Apr. 1994). 
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Green Lights Program officials noted that they did not attempt to offset the 
reported reductions that may have been attributable to these other factors 
because they believe the program has offsetting impacts above and beyond 
the reductions reported by the participating organizations. For example, 
they noted several instances of nonparticipating companies that they 
believe undertook lighting actions as a result of information furnished by 
the Green Lights Program. However, they said they had not attempted to 
quantify the extent of the uncounted reductions by nonparticipants. 

According to EPA, 29 states and Puerto Rico have conducted inventories of 
their greenhouse gas emissions, 42 cities are developing action plans, and 
7 demonstration projects have been selected for evaluation. Program 
officials said that although the program does not have a greenhouse gas 
reduction goal, it resulted in a reduction of 0.8 MMTCE in 1996. 

Most of the reduction, about 0. 7 MMTCE, was attributed to one 
demonstration project, called the Planet Protection Center. The main goal 
of this joint project between EPA and the approximately 46,000-member 
National Retail Hardware Association was to reduce residential energy use 
by promoting energy-efficient heating, lighting, and plumbing products. 
The participating retailers received materials to use in their stores to 
inform shoppers and salespeople, at the point of sale, about the benefits of 
buying energy-saving products. EPA officials said they initially estimated 
that 8 million households could reduce their energy consumption by an 
average of 10 percent because of the program. They said that to account 
for the possibility that market penetration might be less than 10 percent, 
as well as purchases that might have been made anyway, they halved the 
initial estimate.7 The result of these adjustments was an estimate that 
8 million households did reduce their energy consumption by an ave.rage 
of 5 percent each. • 

Studies by an EPA contractor and the hardware association raised 1 
questions about the link between the program's activities and the reported 
reductions, as did our analysis of data in the hardware association's study. 
First, the EPA contractor that analyzed the data on the project's effects said 
that there was no concrete estimate of the project's impact because, 
among other reasons, of the difficulty of collecting sales data and a 
seeming lack of methods for reporting progress in greenhouse gas 

7Although program officials said they adjusted the estimated reductions. in part, because some 
purchases might have been made without the program. we found no analytical basis for either the 
initial estimate or the adjustment to it. 
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emissions (which would result from reduced energy consumption).8 

Second, the hardware association's 1995 study of the project's results ] 
found no overall difference in sales between the participating retailers and 
a control group of nonparticipants it surveyed, although it cautioned that 
the number of retailers responding was too small to be statistically 
significant. 9 The study found that about one-third of the participating 
retailers who responded said they featured energy- and water-conserving 
products from time to time without the project. For this report, we 
analyzed certain data presented in the association's study, including sales 
data for 31 energy- and water-saving product lines. According to data from 
the responding retailers, sales at the nonparticipating retailers increased 
more than sales at the participating retailers for 17 of the product lines and 
less for the other 14 product lines. 

Although the Source Reduction and Recycling Program has two 
elements-WasteWise and Unit-Based Pricing-EPA attributed virtually all 
of the program's results to WasteWise. According to EPA, 513 companies 
were participating in Waste Wise as of March 1997. EPA reported reductions 
from Waste Wise of 0.8 to 2.3 MMTCE in fiscal year 1995-the most recent 
year for which it calculated greenhouse gas reductions. As with energy 
efficiency measures, the trends over the past few years indicate a general 
movement toward increased recycling. Recognizing that recycling exists 
outside of the program, EPA asks the WasteWise participants to report 
separately on recycling associated with the program and general recycling 
efforts. EPA officials explained that they compile the participants' reports 
and check them for general reasonableness. However, they do not make 
any further adjustments. 

When we spoke. with seven Waste Wise participants about their . 
experience, six of them said they were pleased with the program, generally 
because they appreciated the free information provided on recycling and 
reducing wastes. While all six also said they were likely or somewhat 
likely to have made some of the improvements without the program, two 
said that they accelerated their actions because of the program. The 
seventh participant said his company was already taking all the steps 
recommended by the program. 

8"Planet Protection Center Program: Presentation and Discussion of Emissions Reductions Results," 
ICF, Inc. (1996) . 

9Environmental Merchandisin and Advertisin Promotion in the Retail Hardware/Home Im rovement 
~- ational etai ardware ssociation ndianapolis. IN: Aug. 1995 . 
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The range in estimated reductions attributable to the Waste Wise element 
is largely the result of incomplete reporting by the participants. For fiscal 
year 1995, less than half of the WasteWise participants reported their 
program accomplishments to EPA. The low-end estimate (0.8 MMTCE) was 
based on the amounts reduced and recycled by the reporting participants. 
The high-end estimate (2.3 MMTCE) was based on program officials' 
judgments that (1) some of the nonreporting participants also reduced 
their wastes and recycled and (2) the nonreporting participants who 
reduced and recycled did as much. on average. as did the reporting 
participants. 

According to EPA, as of February 1997, 13 projects had been started under 
the Coalbed Methane Outreach Program. On the basis of the data on 
methane reported by the coal companies. EPA reported gross reductions of 
2. 7 MMTCE in 1996. 

EPA officials estimated that 60 percent of the gross reductions were the 
result of nonprogram factors and that the program achieved net 
reductions of 1.1 MMTCE in 1996. The primary nonprogram factor is the 
Energy Policy Act of 1992. which helped remove a barrier to the capture of 
coalbed methane. EPA officials said they calculated the 60-percent factor 
by estimating the increase in the amount of methane captured as a result 
of their program over the amount that would have been captured as a 
result of the 1992 act without their program. 

Specifically. certain provisions of the 1992 act were intended to deal with 
the possibility that adjacent landowners could contest the ownership of 
coalbed methane, which could discourage coal companies from capturing 
that methane. To help overcome this barrier, the act provided that the 
Department of the Interior would implement a program, in certain states. 
relating to those entitles claiming an ownership interest in a particular unit 
of coalbed methane. Under the program, these entities would be required 
to arrange for an escrow account to be established and the proceeds from 
the sales of such coalbed methane would be placed into that account. 
Ultimately, the proceeds would be distributed after a final legal 
determination of ownership interest. 10 

In addition, program officials said that they claimed credit for the 
reductions in coalbed methane only if the coalbeds were being mined. 

10Such programs were to be established in states that. among other things, have disputes about the 
ownership of coalbed methane and that do not have programs promoting the permitting, drilling, and 
production of coalbed methane. 
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Thus, the methane captured from wells drilled into coalbeds was not 
counted if the coal was not yet being mined. That methane could be 
counted later, when the coalbed was being actively mined. 

EPA's projections of future greenhouse gas reductions depend on a number 
of assumptions, such as the number of participants, the extent to which 
these participants will act to decrease emissions, and the extent to which 
the reductions are linked to the program's efforts. As discussed in detail 7 
below, for the Green Lights and Source Reduction and Recycling 
Programs, the reductions projected for 2000 are based on a level of 
performance by the participating organizations that exceeds the programs' 
results to date. EPA officials said they believe that the performance of many 
programs will improve over time, in part because of their experience and 
because of better targeting of the programs. 

For the State and Local Outreach Program, about one-half of the projected 
reductions of 1. 7 MMTCE for 2000 are attributed to the Planet Protection 
Center project. In the previous section, we noted that there are ·questions 
about whether some of the project's reported greenhouse gas reductions • 
were the result of nonprogram factors; such questions would also apply to 
its projected reductions. For the Coalbed Methane Outreach Program, the 
projected reductions are consistent with experience to date, and EPA 
continues to attribute about 60 percent of the gross reductions to the 1992 
Energy Policy Act. Thus, the estimated gross reductions of 6.1 MMTCE in 
2000 are reduced to net reductions of 2.6 MMTCE as a result of the program. 

EPA estimates that the Green Lights Program will result in 3.9 MMTCE in 
annual greenhouse gas reductions in 2000; the estimate is based on several 
assumptions, including the amount of floorspace that will be upgraded 
with new lighting technology. When they join the Green Lights Program, 
the participants agree to survey the floorspace in all of their facilities and 
to upgrade 90 percent of the space which is considered upgradable and for 
which it is cost-effective to do so. 

EPA established year-by-year goals , leading up to the 90-percent level after 
5 years. For example, the goal is to upgrade 18 percent after 2 years and 
54 percent after 3 years. In addition, EPA tracks the participants' 
accomplishments relative to these goals. According to EPA, the 7 
organizations that participated in the program for 5 years had upgraded 
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B-276994 

only 34 percent of their upgradable floor space within that time period. J 
(See fig. 1.) 

Cumulative proportion of participants' upgradable square feet upgraded 
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Source: EPA's data. 

After 5 years 

Program officials believe that in the future the participants will be able to 
achieve the 90-percent level because EPA has increased its level of support 
for the participants. For example, they are contacting participants more 
often to see if there is additional information that EPA can provide or if 
there are particular impediments that EPA can help them overcome. 
Program officials noted that the companies joining in 1995 exceeded the 
18-percent goal established for upgrades through the second year of 
program participation. However, for participants joining in the 4 earlier 
years (1991-94), EPA's data show that the participants did not meet the 
18-percent goal after participating for 2 years. 
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Source Reduction and 
Recycling Program 

B-Z76994 

It may be difficult for EPA to achieve its Green Lights goals for two other 
reasons. The first reason relates to electricity prices. The Energy 
Information Administration projects that the average price of electricity 
will decline over the next 20 years by 0.6 percent per year after inflation, 
which would tend to make lighting investments less attractive. Moreover, 
the widespread discussion of deregulating electricity at the retail level, an 
the possible substantial cost decreases for larger users, create uncertainty 
about future electricity prices. An EPA program official noted that lighting 
investments are highly cost-effective and that any marginal decrease in 
electricity prices should make little difference to organizations that have 
joined the program. However, we note that decreasing or uncertain prices 
could make lighting investments appear less attractive to prospective 
Green Lights participants. 

The second reason relates to possible "self-selection" bias among the 
initial Green Lights participants. In this context, self-selection is the 
likelihood that the organizations that voluntarily join a program may have 
been most likely to undertake those activities even if there were no 
program. Self-selection bias is a concern in evaluating the effectiveness of 
voluntary energy-efficiency programs, according to a paper on evaluating . 
such programs.11 To the extent that the organizations most likely to 
upgrade were the ones that joined the program initially, it may be difficult 
for EPA to continue to recruit large numbers of organizations into the 
program. However, EPA officials said they believe that a continued 
education campaign, coupled with successful upgrades by businesses. will 
make recruitment easier. 

EPA estimated that the program's Waste Wise and Unit-Based Pricing 
elements would both achieve substantial reductions in 2000. For 
WasteWise, the reductions were estimated to range from 1.9 to 6.7 MMTCE. 
The lower estimate is based on the assumptions that a higher proportion 
of participants will reduce waste at the source and recycle in the future 
and that their average levels of source reduction will increase. Specifically, 
EPA assumes that the proportion of Waste Wise participants that reduce 
waste will increase from 40 percent in 1995 to 90 percent in 2000 and that 
the proportion that recycle will increase from 75 percent in 1995 to 
90 percent in 2000. Moreover, EPA assumes that the amount of waste 
reduced per participant will increase by 50 percent between 1995 and 
2000. The higher level (6. 7 MMTCE-more than three times the lower level) 

11Gretchen B. Jordan and Darrell A. Beschen. "Planning for Evaluation of the U.S. Department of 
Energy's Energy Partnership/Climate Change Programs," presented at the 1995 International Energy 
Program Evaluation Conference. Chicago, IL (Aug. 1995) . 
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Agency Comments 
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is based on additional assumptions designed to adjust for the reductions 
that EPA believes were underreported in 1995. 

For Unit-Based Pricing, EPA estimated in 1995 that it would achieve 
reductions of 2.2 MMTCE in greenhouse gases in 2000. This projected level 
was based on an assumption that 575 communities would adopt a 
unit-based pricing approach to waste disposal each year. However, EPA 
program officials later found that only 72 communities adopted unit-based 
pricing in 1995. Program officials believe that the lower results for 1995 
were the result of underestimating the time needed for the communities to 
implement unit-based pricing. The officials said that they now have the 
tools to promote a much greater adoption of unit-based pricing and that 
enrollments in 1996 and 1997 increased substantially. 

We provided copies of a draft of this report to EPA for review and 
comment. We received responses from three EPA offices. We received a 
letter from the Director. Office of Atmospheric Programs, Office of Air and 
Radiation, whose office manages the Green Lights and Coalbed Methane 
Outreach programs. (App. II contains the complete text of his letter, along 
with our detailed responses.) We also obtained comments from the 
Director, Climate Policy and Programs Division, Office of Policy and 
Program Evaluation; and the Director, Municipal and Industrial Solid 
Waste Division, Office of Solid Waste and Emergency Response. The 
former office manages the State and Local Outreach Program, and both 
offices are involved in the Source Reduction and Recycling Program. 

The Director, Office of Atmospheric Programs, discussed the difficulties of 
evaluating the effects of voluntary programs. Also, he said that the draft 
report inaccurately used EIA's survey data to suggest that EPA overstated 
the reductions achieved by the Green Lights Program. We believe that we 
used these data fairly. We cited them to demonstrate that some companies 
with commercial office space had undertaken energy audits and installed 
energy-efficient lighting by 1992, when the Green Lights Program was just 
beginning. We believe that the factors that induced companies to take 
such actions before 1992 would likely have continued beyond 1992 and 
may, in part, account for some companies' decisions to join the Green 
Lights Program and to undertake upgrades. However, as noted in the 
report, EPA's reported reductions did not account for nonprogram factors 
that may have induced Green Lights participants to undertake upgrades. 
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The Director, Office of Atmospheric Programs, also stated that the 
climate-change programs are improving over time and that he does not 
believe that the projected reductions are optimistic. We noted that the 
projections are not consistent with experience to date. It is possible that, 
with the improvements he mentioned, the programs could meet their goals 
for 2000. 

The Director, Climate Policy and Programs Division, objected to our 
including the State and Local Outreach Program in this review because it 
is considered a foundation program. That is, the program is not primarily 
intended to achieve reductions in greenhouse gas emissions. Rather, it is 
intended, among other things, to motivate state and local officials to 
understand the rationale behind taking actions to reduce emissions. As 
noted in the report, we included the program because, according to EPA's 
data, it was responsible for substantial reductions in greenhouse gas 
emissions in 1996 and is projected to achieve even more substantial 
reductions in 2000. 

The Director, Municipal and Solid Waste Division, as well as the other two 
directors who commented on the report, provided updated data and 
technical corrections, which we incorporated in the report as appropriate. 

We conducted our review from September 1996 through June 1997 in 
accordance with generally accepted government auditing standards. See 
appendix III for the details of our scope and methodology. 

As arranged with your offices, we plan no further distribution of this 
report until 15 days after the date of this letter unless you publicly 
announce the report's contents earlier. At that time, we will send copies to 
the appropriate congressional committees and the Administrator of EPA. 
We will also make copies available to others upon request. If you have any 
questions or need additional information, please call me at (202) 512-6111. 
Major contributors to this report are listed in appendix IV. 

Peter F. Guerrero 
Director, Environmental Protection 

Issues 
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INDUSTRY INCENTIVES FOR 

ENVIRONMENTAL IMPROVEMENT 

Combined Executive Summary 

for 

Three Reports 

Submitted to the 

IDEA 21 Work Group of the 

Global Environmental Management Initiative 

(GEMI) .. , 

• Inr/uvro, Incentives for Emrtr:onmental Jm.wowunent: Evaluation o/ 
u.s. Fedsral/nitiat;v,s 
by Terry Davies and Jan Mazurek 

• CQ1J1Qram Envtronmg,tgl. Health and SqfttY fracttces ;n Transition: 
Manazem,at Syst,m Buponses to ~Public f.wccta1ions, 
Bl.pTgtqzy Rllllifmn,r,t,t aad&enttves 
by Teny F. Yosie and TJJDOthy D. Herbst 

• lncprtim for Envh-onm,mal Imwzmnent: An Assessment QJSe/ecJed/nnQwltive 
Prozrqms ;n the S(gtcs qndEtlrqpe 
by Daniel P. Beardsley 

The GEMl organization manages critical thinking about key environmental, health and 
safety issues. Gm-n's Work Group, Incentwes, Disincentives, Bnvironnwatal Performance 
and Accountability for the Zln Century, (IDEA. 21), recently sponsored three independent 
research projects to bette.r define and characterize incentives leading to improved environmental 
performance by business. GBMI supports and encounlBes full stakeholder review and 
consideration of these analyses. Wrthout endorsing the analyses or advocating any particular set 
of actions, GEMI wants to provide the "spark" and energy that leads to discussions of 
environmental, health and safety issues. 
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GEMI commissioned these studies to provide the basis for further discussions with BH&S 
thought leaders. GEMi will make these studies available to other groups to use in developing 
mod.els for tho future. To this end. the IDEA 21 Wodc Group has invited 20 or so top EH&S 
professionals to a two-day workshop later in October to discuss the results of the studies. In 
keeping with its non-profit status, GEMi will not engage in advocacy. However, the 
environmental community and other multi-stakeholder groups have asked for in:fonnation and 
ideas from the business community about incentive-based programs. The studies and the 
workshop are designed to provide this information. 

The three reports provide the following conclusions about future use of incentives: 

• Key stakeholders need to agree on ~ear, specific, measurable environmental 
objectives. 

• Given agreement on performance objectives, entities responsible for 
implementation should have the freedom to design plans that take advantage of 
pollution prevention, process modification, and other innovative alternatives to 
mandated end-of-pipe controls. 

• Oear procedures should be established for open stakeholder participation in the 
design and implementation of programs. At the same time, these processes need 
to be Jinked to the achievement of program objectives. 

• Incentives for participation in programs of this kind need to be tangible and 
significant. At a minimum, they should offer reduced transaction costs, such as 
less duplicative reporting requirements and quicker permitting. To be more 
attractive, programs should provide direct economic incentives to mitigate the 
future costs of pollution control. 

GEMI' s premise is that well-structured incentive programs can be very effective in 
advancing environmental objectives while improving pollution control efficiency for the private 
sector. GEMi also believes that incentive-based programs show tremendous promise for :further 
advances in environmental performance and total quality environmental management in corporate 
programs. Results from the studies (which reached remarkably similar conclusions) do not prove 
that the current array of federal incentive programs support the GEMi premise. However, the 
studies do not dispute the GEMi concept that incentive approaches offer tremendous future 
promise. Most federal programs are relatively new, arc still being refined; L'ld need more 
systematic evaluation. The experience of state and European efforts to date is more positive. 
This information about cooperative and flexible incentive-based programs will provide important 
ideas and information to the many discussions about environmental regulation taking place outside 
ofG:Bldl • 

September,1996 
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Combined Exceptive Summary 

A. Introduction 

In April, 1996. the Global Environmental Management Initiative (GEMi)* sponsored 
three independent, related studies. This document is a combined e:icecutive summary for all three, 
a1thoush this booklet contains only one of the three reports. The combined summary was 
produced because the three researchers found many comm.on conclusions in their reports. It also 
alerts the reader to the other reports in the series. ~ three reports are: 

• Inqustzy /nccnttvu for F,nvironmmtai lmJlromnent- Evaluation q,f u.s. Fe.tkral 
Initiatives by Terry Davies and Jan Mazurek 

• Co1JlQTlltc Environmmtal, Health and Sqfe(Y Prqctic,s ta 'fraMtton; Mangzrment 
ik1m B,onm to CIJanemf Publtc FJ;pc#ons, B@Jator, Ruutammts and 
mc,ntfva by Terry F. Yoaie and Timothy D. Herbst 

• mc,,ctfyq/or Environmental lmproyem,at,· An Assessment Q.f$1T,cccd Innqvath,e 
fto.rrams tn the States andEurQJ>« by Daniel P. Beardsley 

One report examined corporate attitudes about the environment, changes in environmental 
behavior, · and corporate responses to incentive-based health and safety programs. Another report 
reviewed five major environmental and safety programs managed at the federal level of the United 
States (Project XL, the Common Sense Initiati~ the sulphur dioxide cnussions trading program,_ 
the OSHA STAR program, and the 33/50 Program). The final report assessed selected new 
environmental programs in Western Europe (the Netherlands. Sweden, and the United Kingdom) 
and programs managed by Amcric:an states (Minnesota, New Jersey, Massachusetts, and 
Colorado). 

GEMi bad several purposes in funding this research: 

• to identify incentives which seem most promising in terms of encouraging the 
private sector to get to the "next level" of environmental protection. To achieve 
this aim. incentives would have to be strong enough to influence corporate 
behavior and would have to lead to measurable environmental benefits. 

• to determine the extent to which recent innovative programs launched by the 
federal government, the states, and European countries have demonstrated the 
utility of inceo.tive-bued programs~ and 

• to make available findings of this research to appropriate decision makers . 

• GEM! is • not far profit orpnu.ation of 21 leading c.orpontions dedicated to hdpina businas adueve enwomnmtal. 
bealtb and afety axcclko:c. 
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. GBMr s premise is that well-structured incentive programs can be very effective in t 
advancing enviroMlental objectives and making pollution control more efficient for the private 
sector. GEMi also believes that incentive-based programs have tremendous promise for 
advancing continuous improvement and total quality environmental management in corporate 
programs. Results from the studies (which came to remarkably similar conclusions) do not prove 
that the current array of Federal incentive programs support the GEMI premise. Neither do the 
studies dispute the GEMI concept that incentive approaches oft"er tremendous future promise. 
Most Federal programs are relatively new, still being re.fined, and in need of more systematic 
evaluation. The experience of stato and European efforts to date is more positive. This up to 
date infurmation about cooperative and flexible incentive-based programs will inform the many 
discussions about environmentaJ regulation taking place outside of GEMl. 

The three studies were undertaken during a five-month period. This document 
summarizes the :findings of those three studies. Relatively little quantitative data exists which 
documents either explicit economic or other benefits of voluntary programs to the private sector 
or environmental accomplishments-due m large part to the recent initiation of the environmental 
programs reviewed, though also to the limited public and private commitment to program 
evaluation. Researchers relied on data that was available as well u extensive literature reviews 
and interviews with program designers and participants. 

B. PiDdinp 

This paper summarizes the findings of all three reports using the following fonnat: 
1) factors which appear crucial to voluntary program success or failure; 2) conclusions about tlte 
future use of incentives; and 3) other conclusions. 

1. Facton in Program Success or Failure 

Programs that either are working well (such as the Dutch covenants, Sweden's permitting 
program, and the New Jersey pollution prevention/facility-wide permit project} or appear to be 
succesaful thus fAr (Minnesota's programs, the Integrated Inspection Program and Printers' 
Project in Massachusetts, the Integrated Pollution Control program in the United Kingdom; at the 
federal level, at least to some extent: o~•s Star Program and EPA•s 33/50 and S02 trading 
programs) share some common features. Successful programs have objectives that are relatively 
simple and clear both to government and usinoss and enable participants to have a major voice in 
the establishment of aoals. All these programs ~ significant flexibility to business to engineer 

. the means for implementing program objectives.~ apparent recognition of the environmental 
sophistication of industry now. compared to 25 years ago, these programs mandate performance 
goals rather than technology✓ A third common element in successful programs is trust among the 
participants and stakeholdets. Literally every interviewee in the European programs, 
the New Jersey program, and designers of the Minnesota programs noted the importance of the 
mutual respect and cooperative spirit shared by participants in program development~ interviewees 
from these and other programs also saw important benefits in improved relationships with 

2 
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regulatory agencies. The evidence is mixed as to whether these innovative programs are 
sacrificing strong enforcement, particularly in the case of federal initiatives. 

Several other, more specific considerations should be noted about succa,sfhl programs. 
To the extent "auccesa" is defined in environmental terms, it should be measured. Evidence exists 
from both third-party evaluators and interviewees that New Jersey's program contains 
environmental benefits; indi= is also noted to support the benefits of the United 
Kingdom and Dutch programs. From the industry perapective, these and related programs work 
becauae the incentives for ind to participate were clear and substantive: participants see 
economic benefits (reduced transaction costs), competitiveness advantages (faster time-t6~ 
market)~ ~ in the ~ of 33/S0, the ffexi'bility to choose the means to ~~ r~~ons. 
Fmally, it 1s perhaps unportant that almost every successful state progranrwas -supponea state 
legislation. 

Less successful programs also share common features. Some are the reverse of positive 
factors noted above: lack of dear, &bared program objectives between govemmeot and business 
(and even between levels of government- many states seem to believe that XL ia about 
altemattw compliance while EPA insists facilities must go beyond compliance); over-control by 
government in establishing program objectives, combined with pervasive mistrust among the 
participants; uncertainty about either business or environmental benefits of the program; and 
absence of a statutory base. This latter feature deserves particular attention. 

The lack of a. statutory basis for environmental initiatives or programs always foreshadows 
difficulty. Because of congressional, court, public interest, and other pressures, civil servants tend 
to spend their time-rightly-on programs grounded in law; other initiatives have lower priority. • 
Also, without a legal mandate, decisions must be made by some sort of consensus, which is rarely 
efficient or effective in an atmosphere as contentious u environmental managemcut. The lack of 
a statutory base can be ameliorated by clear objective~ maximum participation in developing 
those objectives to ensure buy-in and t1exible implementation tailored to the self-interest of the 
participants. Absent these process commitments. non-statutory programs almost always fail. 

Buainess participants note another major problem with the CSI and XL programs. The 
incentives for program involvement are weak to begin with, and risks of litigation md other 
&.ilurcs are high. Against this badcdrop, companies are increasingly discouraged by the 
uneKpectedly high transaction costs of participation. Investment of staff time can be enormous. 
There i.s frustration over the length of the project review process and confusion over the role of 
stakeholders; facilities receive conflicting signals &om diff'erent levels of EPA staff; and BBS staff' 
are having difticulty convincing other corporate executives of the tangible benefits of the 
programs. Costs of participation, in other words, are beginning to outweigh incentives. 

3 



2. Conduions About Future Use of Iaceativa 

The following principles should guide the use of incentives in future voluntary programs: 

• Key ltlkebolders need to agree on clear. specific. measurable environmental 
objectiveJ. 

• Given agreement on perfonnance objectives, entities responsible for 
implementation should have the freedom to design plans that take advantage of 
pollution prevmtion, process modification, and other innovative alternatives to 
mandated end-of-pipe controls. 

• Clear procedures should be established for open stakeholder participation in the 
design and implementation of programs. At the same time, these processes need 
to be linked to the achievement of program objectives. 

• Incentives for participation in programs of this kind need to be tangible and 
significant. At a minimum, they should offer reduced transaction costs, such as 
less duplicative reporting requirements or quicker permitting. To be more 
attractive, programs will provide direct economic incentives which mitigate the 
future costs of pollution control. 

For business, however, incentive-based programs must also be leveraged with other major 
drivers of corporate environmental performance. These include: performance-based manag~ent 
goals~ cost-reduction objectives; industry sector chara.cteristics; and reputation value. 

3. Other Conclusions 

Regarding the federal voluntary or incentive-based programs studied in this report, we 
cannot show that these programs have mad~ a major contribution to either environmental 
improvement or to lowering the cost of the pollution controlsy,stem. The sulphur dioxide 
emiuions trading program-different in kind from the other four analyzed--may be an exception to 
thiJ in mitigatins costs for participating companies. 

This is not to say that the concepts undergirding these programs are flawed. Companies 
welcome economic incentives and they are willing to exchange these benefits for greater 
commitments to environmental protection. Despite the cynical expectation, private sector support 
for incentive programs is not only economic: many of those interviewed believe that well­
designed incentive programs are more beneficial for the environment The problem for current 

. federal programs seems to be in the need for better implementatio_n: broader stakeholder 
participation in program design; clearer incentives.and environmental protection objectives; 
a shared sense of purpose among federal, regional, and state government officials; and, probably, 
in the need for a statutory base. 

4 
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The record of new state (and European) programs, though still uncertain given how 
recently these initiatives have been ~ is more positive. States have been more effective in 
making fi.cility managers feel involved in design and implementation. TNst and cooperation 
between government and the private sector is much higher in the state programs. Companies 
identify clear existing or potential benefits, mostly economic, but others as woll. Where data 
exiltl, u in New Jersey and the United Kingdom, it suggests that measurable environmental 
benefits can be pined ftom properly structured incentive programs. The more succcsaful 
programs are aupported by legislation. 

A likely shortcommg of the state programs, and the federal initiatives u well, is that both 
emiroJUJlenta] and ecooomie achievements will tum out to be marginal. As these experimental 
programs continue and are improved. consideration should be given to simply making them 
bolder-eaviromnental objectives need to be made clearer and more measurable, and existing 
incentives for participation should be made more significant . 

5 
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EXECUTIVE SUMMAR.Y 

This report evaluates DJ:W or existing businesa/government initiatives in 1he United 
States at the federal level. Primarily, we attempt to identify the elements of 1hc program which 
would cause business to behave in a manner different from that required under a traditional 
command and control approach. 

Five federal programs were selected for evaluation: the OSHA Star program and four 
BP A initiatives: the 33-SO program, Common Sense Initiative (CSI), Project XL, and SOi 
cmissioaa trading. These propms represent the most pt"OO]ioent current efforts to motivate 
environmental improvemcllt by bosinesa firms outside of the cornrn111d-and-oonttol framework. 

The most important conclusion about the federal programs examined is that folll' of the 
five programs (SOJ emissions trading is different in almost every way from the other four 
programs) are peripheral. both to businw and society. They do not addiess most of the 
important problems with the pollution control system nor do they appear to contribute 
significantly to improving environmental quality or safety. 

OSHA Star and the programs related to it have auccceded in establishing a positive 
unaae. bot it is very debatable whether the programs have made any major contribution to 
occupational safety and health. XL and CSI may be too_new to evaluate with any cenainty, but 
there is no indication that either program will rnm a ~or contribution to environmental 
improvement or to lowering the cost of the polllltkm cqmrol system. 33/50 is quite different 
from X1. and C.SI in that the transactions costs of particlpatm& wore close to zero. The 
mWma1 threshold for participation and the looseness of the cricmia for success make it difti.cult 
to know how much impact 33/50 had. 

. In terms of their attractiveness to b~iness. our icvicw of the initiatives shows that 
there is no single incentive that appeals to all busine=s. In fact, it is difficult to find a 
voluntary federal initiative that appeals to busincs.1 at all The emissions trading program is an. 
exception, since it is rt.quired by law ud participatkm dearly saves firms a significam amount 
of money. Our analysis of participation rates under the f8W' voluntary federal programs 
studied show that the initiatives tend to attract very few businesses. 

Of die four initiatives, 33/50 has attracced the most participants, followed by OSHA 
Star. Of the 8,000 manufacturers invited by EPA to join 33/50, about 14 percent signed on. 
There are about 98 companies with 231 work sites emollcd in OSHA's VPP program. Only 
ten f'aciJities of extremely large U.S. marht-lcaden are implmenting XL project plans. About 
20 companies participate in CSL 

Table ES-1 shows that the different federal initiatives tend to feature different typos of 
b1WJ1e&1 incentives. Incentives depend in part on the goals of the program and types of firms 
that are targeted . 
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enviros, EPA, the states, Congress-often question the motives of the othci: elements and think 
• that these other elements have a major advantage in whatever battles take place. 

• 

Environmental groups had misgivings about 33/50 because of the lack of any controls, 
and some groups argued for thmi-party audits to check on the results achieved by facilities. 
The prop-am mustrates a fundamental conflict between tbc business community's dcme for 
flcJd.bility and simplicity and the environmental community's desire for cenainty and 
enforceability. 

Given the lack of comcnsus, if the badly broken pollution control system is to be 
mended it will have to be done through some problem-dviq negotiatlna mf".cbanism,. It so 
happens that the Foundmg Fathers in their great wisdom provided just soch a ~baoism in the 
form of the U.S. Jcgisl.ative system. A basic conclusion to be drawn from our look at the 
administrative attempts at refonn is that there is no abort-cut, no way around the difticu1t task 
of trying to legislate a better system. 
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CHAPTER L OVERVIEW OF BUSINP.SS INCENl'IVES 

'lbeorir, P1 lnfflatlyes 

Fedaa1 policy matm have several types of potential inatrumcuts at their disposal to 
promote co~ environmental excellence. Potential incentives include mamt-based 
strategies. such as emi&1ions trading schemes, as well as voluntary programs that reco~ and 
Ieward superior enviromncntal performance. 

While there is a rich literatme that examine., the rcladonship between busineu and laws 
designed t.o improve cnvironmclltal health and safety, there arc few theories and fewer 
quantitative studies which illustrate what incentives work best. Our literature scuch &bows that 
most iesearch on business incentives focuses not on the relationship between firms and federal 
regulators, but on how firms respond to other factors such as con.sumer demand, interest group 
pressure, and media attention. 

In general, there exist three, distinct tbcotetical traditions on the role between business and 
federal health and environmental laws. These include what observers refer to as the 1'traditiooal0 

economic approach, the "revisiooist" approach, and a more recent school of thought developed 
pcimarily by busineas, for lmsiness. 1be five initiative., examined below variously draw from these 
different groups of thought and research. Before discussiDg the pcrfonnance of the five initiatives 
covered in this study, we will briefly review the duce distinct sets of reports and findings that deal 
with incentives to indus1ry. 

1be oldest and most dat.a-rich of the three schools of thought on incentives comes from 
what is known as the "traditional approach."1 Developed around 1960-- roughly the same time 
as federal environmental laws and regulations were expanding - the traditional enviromnental 
economic approach ia premised on the idu. that firms release pollution into the environment when 
pollution sources Jack proper market signals. As the theory goes, laws that tell polluters how to 
reduce pollution tend to raise costs and lower productivity because firms, not govemment, know 
best how to control processes inside a plant. 2 

E.nvironmental economists haw conducted a number of studies on different industries 
which tend to reinforce the idea that command and control laws u,nd to raise manufacturing costs 
and lower productivity.5 Based on theory and extensive research, traditionaliat:s conclude that the 

1 For a com.pmieoaive review of tbia lkr.:ratme, sec Jaffe, Adam B., Steven R. Pcta10D. Paul R. Portney 111d Robert 
N. Stavim. 1995. ""Boviroomental R.ogulalioo 8lld tbo Compedtiveneu of U.S. )Canu:f:ectnrina: Wbat Docs the 
Bviden0e Tell Us?" Jollfflal of &:onomtc Ltura111n. Vol. 30. pp. 132-163. 
a Cropper, Mameeo L. and Wallace B. oares. 1992. "'BnviroomcntaJ Bcooomics: A Survey," Journal of Bccnamlc 
IJteran,r,. Vol 30. pp. 675-740. 
' Sec, for e,cample Dmbera, Antbooy 1. and Vuginia McColmcl1. 199(t "The Impact of Environmental R.cgulalioos 
011 Industry Productivity: Direct 1114 lndiRct Bffects." Journal oJ &wlron. Econ. Ma,iag,., Jan. 1990, 18(1), pp. 
S0-65. Chay, Wayne B. and RanaJd J. Sbadbeaian, 1994. "Pollulion .\barement Costa. Regulatioll, and Plant-Level 
Produdmty:• Nalioaal Bureau o!Bcooomic R.eseardl. Cambridae, MA. 
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most effective and efficient way t'O improve environmental pelformance is to develop policies that I harness mamt forces and let polluting firms decide how best to curb pollution." 

While the traditional.isuchoolhas endorsed the developmcntofmadc:&·bascd incentives 
for several decades, most mamt-based initiatives am quire rcceut in origin. While they vary in 
scope and design, 111ost market-hued efforts encouraae industries to ~ emissions credits. 
Firms that are able to ccm.trol pollution cost effectively sell ~ts to OCbor companies that find 
control less cost effective. 'Ibe sulfur dioxide allowanoe trading program, which targets utilities 
regulated under 1he Clean Ah' Act. is perhaps the most prominent of such jnitiariv~ and is 
examined in sreater detail later m this report. 

Recently, a small group of scholars has begun to revise the traditional economic approach 
in order to examine what effects environmental regulationa have on the competitiveness of U.S. 
films. 5 This "revisionist" group, associated with Harvard profC&10r, MicbatJ Porter, conclude that 
companies can use environmental requirements to gain marJc:et advantap over compotitom. 
While intuidvely appealing. the Porter hypothesis, for 1be most pan, Is yet to be supported with 
much empirical evidence. One recent review of the literature in 1b:is l1'C& conoludes that both the 
purported positive and negative effects of cnviroorncntal regulation on competitiveness were 
difficult to dc1ect. 6 Dcspiu, dlc dearth of evidence to either suppon or refute Porter's hypothesis, 
some have nonetheless embraced his assertion that regulations can promote both economic 
growth and cleaner production. 7 The Common Sense Initiative (CSI), a recent EPA effort to 
promote "cleaner, cheaper'' production 1hrough regulatory reform, is motivated, in part by 
~ mumptions. We e:raroioe CSI in great.er dcw1 below. 

The tbird major strand of literature, perhaps most ielcvant to this study. is rooted m()rc 
squarely in blJsjoess traditiona. Comprised of articles penned either by business leaders or 
indusuy consultants, the central premise of the t,usiness lit.erature is that industry best understands 
what drivers are most appropriate.' In this regard, it is not inconsistent with traditionalist tenets. 
However, few business experts believe that firms operate according to the elegant theories 
advanced in college economics classes. There also are often sttains of P~s ideas in the 

' Sec, for example Bmbcra. Antbony J. 8Dd Virpnia McComlcll 1990. ""Ibe lmpec& of Ea-vh'omnm1al Regulations 
on lDduatry Produc:livity: Direct and Indilect Effecu." Journal oJ E1Wlron. Econ. Mt1M1e,, Jan. 1990. 18(1), pp. 
50-65. Gray, Wa)'De B. aad Ronald J. Sbadbepm. 1994. "PoDadoo Abeterneo! Costs. R.eauJation, and Plant-Level 
Produclivity." Nadoaa1 Bareaa of'Scoacmic R.eacmcb. Cambriqe. MA. 
5 Porter, Mk:hlelB. 1990. n,, Comp,tltlwAdvantage o/Ntlltlml. New Yodc Pme Pren. See mo- "Amedca's 
Orem StralelY,'" 1991. Scm,tfllc American. Asr, p. 168. 
'Pora C<Dplebemive review of Ilda Wentme. aee J6., A4am B .. St.even R. Pctcnoo. Paa1 R. Pormcy IDd Rooert 
N. Stavina. 1995. '"Eoyjronmewual tleav,]adoa 8Dcl die CompetitiveDeu oru.s. Manafaclminc: What Does the 
Bvidenco Tell Uar Joarnal of BcoMmlc I.Mron,re. Vol. 30. pp. 132--163. 
7 Jaffe, et. IL op. ciL p. 1ST. 
1 Soe, for aamp1e, ~orpcxate Bnviroomeo•alisrn" 1992. Colllmbla JouTNJl of World BIUIMu. Vol 27. Nos. 3 
and 4i Smut, Bruce. 1992. Bqond Comp~: A New Industry \.iew o/tM BISvlronmfflt. Washington. D.C.: 
Wodd Reloulcel IDsti1ute; 7111 Granlng of l!AwoMIOllal ButMss: Alakitag Bonom-LIM Se1IH of ErwlroM&ental 
Rupon.rU,Wi,. Thomas P. P. Sullivan. ed. Rockville, MD: Oovcmmeot mltilUtea; Chanflng Course: A Global 
Btuwu Per,p,cttw on Dlwlopment and the Environmnt. 1992. Stephan Sdunklbei'ly with the BllliDess 
Council f<r Samioabl,, DovelopmaDL c.nbridp. MA: 1be MIT Press; BlkiD&UJD. John and Tom Buike. 1987. 
Thtt Gre.a Captlalut1: lNbutry'1 &arch for &lvironmenlal Ex.cellellcf. Loudon: VlCl0r Ootlanc:z Ltd. 
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business literature as well; some cnvkoomcntal Jcadcn say 1bat aood environrnental practice is 
good for businea. 

According to the business litaatwe, incmtivcs to business should recognize and reward 
volumary busiDcls ctforta to deliver mviromnental pcdomumcc superior to requirements act out 
under exjdjng IJ.ws and regulatiom. The U.S. Environmental Protec1ioD Agency's 33/50 program 
and the Star program advanced by the Occupational Safety and Health AdministJ:ad.on (~SHA). 
follow these tenets and uc examined in greater detail below. 

While it most closely mflects real-world busiMU practices. the business literature is the 
Jcut tbeorctica1 of the three. The bvaines.1 findings also are supporoed by the least quantitative 
data. Most accounts of what drive industry to deliver aupedor results are anecdotal and derived 
either from roundtablc discussions, expert panels. or DOIHCicotific surveys. One reason so little 
quantitad.ve data exists to aopport these uscrtioDs may stem from the fact that it is not in a firm's 
iDcae1t to re1euc da1a that potaidally may f.all into the hands of C<111pctitors or gene:ra1e adverse 
publicity. Often finu.a do not collect data that would be relevant to as.,euing inceadves or collect 
it in a way that mabs onmpariscm impossible. 

'lbcre b evidence that aomc acbolars are starting to fill the business data void. . ODC 
example is a recent study in the business literatme that atlempts to identify what determines how 
companies respond to public expec1atioDs on natural environmental issues.' While the focus of 
1bo rcscarch differs iligbtly from the ques1ion of what incentivm thc federal govemment can use 
to better talJCt business, tbc results DODC1hekas appear to support imlucndal, qualitative studies in 
the business litcramre. 

Rcscarcbers surveyed medium-sized U.S. s1Cel and aemioonduc1or manufacturing facilities 
and then subjected the xesults to expert mview. To SCC111e die data, participating firms were­
promised ammymity. Overall, the reaearcbcrs found 1hat the '1egitimacy" of enviromnental 
concems is the most important incen1i.ve for firms that have proactive environmental strategies. 
In other words, managers must perceive societal expectations conccrnmg the cnviromnent as 
justifiable. Cooperation and trust with regulatory agencies weie other factors that distiDgui&hed 
proactiw firms. 1be study also found that, in almost all cases, corporate environmental Judcts 
are led by a top eXt'JCUtive who is clearly commlaed to eJml'011111Cn111 iasuea. While the study does 
not make policy tNmlmmdadons, 1bc &dings lJ08ICSt that ini1iatives which build trust between 
companies and federal regulatm may appeal to some busine$1CS. 

1bc recent bnsiness BndiDp are coastsient widi od:ler reaeaicb that conttut., the U.S. 
_ environmental system with that of other mdUltrialin,d countries. 10 Tbc research based OD 

intemational compari.son& suggests that the U.S. system of laws and adminis1rative procedure 
tends to place industry and regalaton at odds. 

Due in part to the inhetcntly litigious and time--consuming nature of the Jnl:Sellt system 
rcflecu-.d in the writings on busiueas. some conclude that reform is simply not possible under the 

• Jodgc, William Q. Alex Miller and Dom Fowler. 1996. "'Wbat Cause& Carpente BoviroDIDcatal 
Rapoasivcneaa." Co,porat, E1swoltm,ntal Srraugy. Vol. 3. No. 3. pp. 42-48. 
io Wallace. David. 1996. ~ Policy and Indlutrlal lnnovado,a: Straseg~, In~. the U.S. and 
JapalL Tbc Royal lDatilufe of lnlerDatiDall Affairs. LoDdoa: Eaa1llsclll J>nblicarkm1 Ltd. 
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2. 33/50 PROGRAM 

Program Peaqlp6on 

BP A's 33150 Program is a volmitary pollution prevention initiative that began in the late 
1980s. The Program was an outgrowth of several events. In 1989, BPA formed its first 
voluntary pollution ieduction agreement with niD.c "A TBRIS' (Air Toxics F-missinos Reductions 
Inventory System) companies to reduce 83 percent of their untie air emissions by 1993.1 This 
agreement was made between then-Administrator Wtlliam K. Reilly and the AmRIS chief 
execucive officers in an experiment to test 1he potential for using voluntary agreements to 
pollution control. 

Tbc following year, the Science Adviaory Board's report, &ducln.g Risk: ~ttlng 
Prloritiu and Strategies for Environmental Protection cmpbasi=d tbe threat of toxic chemicals 
and stressed the need for 80\JI'CC reduction as the preferred method to reduce public risk, directing 
BP A's at1en1ion towards reducing toxics. a During the same month. the Pollution Ptevcntion Act 
of 1990 was pasaed. It cmphasiml reducing 1he quantb~ of hazardous substances, pollutants. or 
oootarntuants from en1ering a wasu, stream or being released into the enviromnent prior to 
l'eC}'Cling, treatment, or disposal. The legislation focused cm methods for redacing was1c at its 
source and otherwise preventing the creation of polllJtion, rathor 1han on controlling oc treating 
emissions. 

In response to the iDcrcased focus on pollution ICducdon. BPA launched the 33/S0 
Program which sought voluntary cooperation from industrial fians to significantly cut toxic 
cbcmica1s in releases and transfers primarily through source reduction. The Program used EPA's 
Toxic Release Inventory (I'RI) to monitor participating firm tclcases and the program's ~­
The TRI is the accumulation of facility-mported infonnation dcscn1ling 1hcir reJeases to air, water, 
and land of some 450 cbemicaJs.1 Although the TRI covers only a small mnnber of facDitics and 
pollutants, it u nevertbcless the most comprehensive collection of firm-specific pollution 
emissions data available. The Program's bascJjne year for comparison was 1988. 

The Program monitored the erniSQODS of 17 toxic chemicals which are listed Table 2-1. 
The chemicals were sclecte.d primarily because of 1beir threat to die environment and public 
health, potential for high exposure, volume of production and release, and potential for pollution 
reduction and prevention. Those chemicals ~resented the most widely n:Jea.scd and most toxic 
chemicals in the TRI. During 1988, 1.49 billion pounds of the 17 target chemicals WCEe eidlcr 
released to the environment on•site or transferred otr-aite to waste management facilities. 4 

Combined. they comprised about one-fom1h of the total TRI re1tJue& and traufers in 1988. 

1 INPORM. Toxic, Watch 199$, INFORM: Now YOik (1995). 
3Enviromneotal ProlectioD Agency. Redllclnf &d:: SetMg Prlorldu and Straterl41,/or Environmental 
Prouetlon, report of 1he SdeoQe Advisory Board: Rcllti..e Rist Reducdoa Sttalepea C'nmmiMe to William K. 
RQUy, (9/90, SAB-BC.90-021) 
s BP A bas expanded 1he tilt each yes since 1987. In 1988, lbe baseliDc yes for 33/50. lbe TRI ICCOUDted for tho 
rdeascs and lr8DlfeA of about 32010Xic chemical&. 
'Bnviroam.eDlal Proficaioo Afpat:y. 1994 Toxic Releast Imvntory, PllbUc Dalli Iuka#, Office of Pollatioo 
Prcveadoa and Toxics (June 1996 BPAf745-R-002). 
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Table 2-1: 33/50 Propam Chemfcals' 

1.Beazeoe 10. MeraJry ml mercury compounds 
2. C8dmium and cadmium compo11ads 11. MeChyl llobatyl kelone 
3. Carbon tetrachloride 12. Nlckel and alckd compounds 
4. CIJ1mof0rm 13. Tetl8cbcroethylene 
s. Chom1um ml dlr<mllumcompounds 14. Tduene 
6. Cyanide comp:mld, 15. 1,1,1-'l'richloroedwJ 
7. Dld>Joromedwne 16. ~ 
8. Leid and lead o ,opnnncts 17. Xylmes 
9. ~edlylbtoac 

A aecondacy reason that EPA selected these cbemicala was that they repiesem mostly 
airborne reJeaia and are re~ by the Clean Air Act Amendme.nta (CAAA). Companies that 
chose to participate in the 33/SO program would be eligible for the Early Pmf ssions Reduction 
provision of the CAAA • The provision gives firms addmonal time to comply wi1h app~le 
emiMions standards if they significantly reduce 1heir emiasiODS before the standard& are proposed. 

BP A formally announced 1he 33/50 Program in Febnmy 1991. The Program had 3 goals, 
as seen in Table 2-2. The first goal was a 33 percent teduction (491 million pounds) in releases 
and~ of 17 toxic chemicals by um. Tbc Propam's r.cond aim was a 50 percent 
reduction (744 million pounds) of reluses by 1995. F'mally. the Program sought to demonstrate 
that voluncary reduction programs could achiffl, targctecl reductions faster than could be done by 
BP A's traditional regulatory approach alone. 7 The 33/50 Program's name derives from its fiist· 
two goals. 

Table 2-2: Goals of Che 3YSO Pro&ram' 

GoalType Operadonalbed Goal 

• lnlednlteducdon1oa1 • Reduce 1711U poUotuts by 33 percent (491 million 
- :·1 bv 1992. 

• U1tlmale rcduaion aoai • Reduce 17 'J'R.T polltmnu by SO percent (744 mflllOll 
- 1bv 1995. 

• OeDeralpl • Show that vohmtlry pollllbreducdon Jmll'8DII wen 
mm, efflc:leotly (fulct) lban mmmaNJ.md-ooattd mcduxls. 

slbid. 
11 General Acc0uDting Office [a]. Tozic Sllbltancu: £PA Nw:b Mon Reliable S<JKTC6 Reduction Daza and 
Progru, Al11B1tru, (Oiapter Report. 09/23/94, GAOIRCBD-94-93). 
7 EPA (1996). 
'Ibid. 
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Companies that reported using or ~sing one or more of the 17 target chemicals were 
encouraged by BP A to join the 33/50 Program. BP A solicited potential participan1S by extending 
invitations to three specific groups of firms, u seen in Table 2-3. The first group was invited in 
February 1991. This group rep~ the WJ'op 6CX1' emium of 33/50 Program cbemicals. 
These firms were characteriz.ed by larger operations and accounted for more than 75 percent of 
the total 1988 releases and ttanafcrs of the 17 tar&Ct chemjcaJL More d1aD 60 percent.of the 'Top 
600" companies chose to participate. The second group received invitations to participat.e in July 
1991. This group icp~ted the 5,000 remaining compames that~ 33/50 cbemicm in 
1988 (all firms not on the "Top 600" list). The final group was invited to join in July 1m. This 
group was compriacd of 2,500 firms that did not report 33/50 cbcmical releases in 1988, but did 
so in sublequent years. The aecond and third groups 'WCl'e cbaractcrized primarily by smaller 
operation, and were less responsive to BPA's soliciw:lon for Program enrollment; about 13 
percent of these companies participated. 

Table 2-3: Cbaract.erlstlcs of ln\'lted and Actual 3Y50 Prop-am Parddpams•.1• 

GnJup 11nm Number~ laYitation Partidpadoa 
Ialltatlom Date Rate 

1st lllv11rd aroup 'Top 600" &ms 600 Pelxuary1991 ~ 

2Dd ln'Y1ted poop TRlrcpcxdDa firms Id on 5,000 July 1991 lSC!, 
"Top600'1Jst 

3rdlnvi1ederoop . Pirms with DO 33/50 cbcml- 2.500 July 1992 lzel, 
cal releales in 1988 but 
emitted some Jn Jaa years 

Actual 33150 Firm, that emitta 63$ of 8,100 - 16% 
ParticlpantS all 33/50 chnrJkal nleaM1 

1,300/irms tn 1988 

The Program targeted parent companies, rather than individual facilities. By receiving 
pledges from the parentcanpeny, EPA souahtparticlpaticm from every facility within the 
company. Of the 8.000 companies contaeted, 1,300 parent companies pledged participation. 
Relcaa and transfers reported by~ companies repreJCDtcd 63 percent of all 1988 releases 
and transfers of 33/50 Program cbemicala and 15 percent of all TR.I emissions.11 Participants .. 
pledged to voluntarily ceduce 385 million pounds of pollution. 

The Program was dcsiped to recogni7.e a company's participation when it submitted to 
BP A in writing its intention to participate and pledged a corporate-wide numerical reduction 

• Ibid. 
10 Arora, S. an4 Cason. T. "'Why Do Fmns Choerc:ompi.y wilb BDviroamcmtal Regu1atioas? Uodcmanding 
Participatioo iD BPA' s 33/50 Program, .. DilclU8ion Paper 95•38. Wa&m11110D DC: ~ for the Future 
(1995) . • 
11 Ibid. 
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commitment for any of the 17 target chemicals through 1995.11 There were no rcquircmcnts on 
the reduction cornrnitmeot$ and companies obligated tbcmaelves to wbaicvcr reductions were 
appropriate for their mm. Sooie oompanics focused their goals on all 33/SO chemicals, while 
others focused on a specific few, while still others promised to reduce all TRI releases, exiending 
beyond the Program's 17 chemical emphasis. 

Participants in the 33/SO Program received support from EPA in several forms. EPA 
organized regional pollution prevention wmkshops and confCl'CDOCS. The conferences brought 
together iepreaentatives from industry, govcmment, academia, and public interest groups. They 
sought to f0S1m' an exchange of information on the varyina perspectives of pollution prevention. 
The conferences also promoted collaborative acti<lO and panncrabips among the CODfeicDce 
participants. Further, they showcased companies that wct"C sU0CC8Sful at achieving pollution 
reductions and publicized them in BPA's media 1elatioos, documents, and newsletters. 

Other support came in the form of technical assistance to 33/50 Program participants. 
Information was disseminated on emerging pollution prevcntiou technol~ for TRI chemicals. 
In addition, the Agency provided industry-specific guidance, n-1ercncc manuals, bibliographic 
reports, and videos covering topics from generic pollution pmvencion to de1ailed instructions on 
aet1ing up waste reduction programs for specific industries, processe.1, or materials. F'mally, the 
Program also =cr:red companks to trainmg courses offered by stales and private somccs. 

The 33150 Program continued to accept new companies throughout its 1enure, although 
efforts to actively solicit participation ended in 1994. While the Program's national goals were 
taraeted for achievement by the end of 1995, companies have been encouraged to continue their 
reductions. 

TRI data have a two-year lag on public release, that is, chemical te1case data for 1995 are 
not available until 1997. The lag is due in part to a delay in both company reporting and BPA's 
compilation of aggregate industry releases. As such, 1he effectheness of the 33/50 Program 
through 1995 cannot be determined until the second half of 1997. For now, the Program can be 
evaluated through 1994. 

The 33/SO Program can be divided into two evaluation areas: fuJfillment of the ProF's 
goals (see Table 2-2) and ap-eement with the goals of the Pollution Prevention Act (PPA). 3 

Both areas are evaluated below. 

EPA reports that all dlMe of the 33/50 Program's goals have been ful:filled. The 
Program's interim goal of a 33 percent reduction in the 17 target chemicals was achieved one year 

u BPA did not dcoy partidpatioo to any individual facility dW wanted to participale, rogardlms of whether the 
PBm1t company pledged its participation. Thia was crilidr.ed later by INPORM and OAO because die parmt 
QJIDpany rec::dved aedit foe paniclpe.1ioo cwm if ouly oac of its facilities panicipaled. Also, companies were 
~ as Program partidpantl regardlega of wbccbar a IIUIDerka1 JeductioD goal waa apeclfied. 

Besides tbe8e two areas, EPA also evaluates emission projectioaa throup 1995. Our analysis omits company 
reducaoo projections due to the speculative nature of t),e .-.rimatioo&, 
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ahead of schedule and exceeded by over 100 million pounds, as seen in Table 2-4." The 
Program's ultimate goal of a SO percent mducd.on in target cmmicals was also achieved a year 
cady. Al1ogether. the releases and transfers of 33/50 Program cbemJcals weie mduccd by S 1 
pettent 057 million p()UllCk) between 1988 and 1994. Thele reductions represent neady twice 
the 38S million pounds initially pledged by participating companies 15 

Table 2-4: EPA's Evaluation of the 33150 Proanm's Goalr' 

GoalName ■ 
. - -"Goal Outcome 

• IDlaim rcducllon • Recla 17 TRI pollutants by 33 • Adlloved in 1991, om yea: ahead of the 
pl pema (491 milllm powm) by 1992taqetdate 

1992. • S90 mllllon pound reducdon 
• 40'1 reduction of:- cbemlcals 

• lJl1ima2e teduction • Reduce 17'IlUpoDutantsby so • AdJleved m 1994, one year ahead of the 
pl percem {744 mlllloll pooods) by 1995 tllJet date 

1995. • 757 mlDlonpoundtcdoctioo 
• SlCJ, ftlducdm of Proa,:am Chemicals 
• ReducllOOI repram1 twice the amount . . ~lw ... flnns 

• Gentnlgoal • Show 1bat \IOlummy pollution • n,,o flnDs reduced dldr chemicals at 
teducdcD pr0gl'IDll 1Nrk ma:e f'anel'ntel than DOll~firms 
efflclemly (mtt.r) tban • 33/50 chemical ndlcdoDs were at tasta-
OCIJ!DJtad-8Dd-ooatrol methods. rates than~ TRI chemical reductions 

EPA ~ports that the 7S7 million pound reduction is the minimum amount that Program 
participanm aurmpted. About ODO-third of participating parent companies made pledges that 
extended beyond the Program•s scope. For example, some Program participants pledged to 
continue their reductions after 1995. Odler participants claimed a reduction for chemicals beyond 
the 17 target chemicals. Several multiDationa1 corporatioDS, which were not targeted by EPA as 
potential participants, also pledged their teductioos. Others went beyond targctiJlg end-of-pipe 
releases or transfers by attempting to reduce their actual osc of toxic chemicals.17 

While the 33150 Progmm waq irririated in 1991, BPA uacs 1988 as the baseline year to 
evaluate 1bc Program's &oa1L TRI mportillg facilities, however, began ~ucing their t-mj~ of 
33/50 cbemicals prior to the Program•s awt; about 83 percent of all faclUtit"B began reducing. 
33/50 chemicals emissions between 1988 and 1991.18 For d1is reason. the Oenoml Accounting 
Office (GAO) bas crilicir.ed EPA for using the 1988 baseline when analyzing the Program ·s 

"BP A (1996). 
ulbid. 
16 lbid. 
17 Compaoiea that focaaed oo chemical reductioo did not stipulate the impact aocia poUutioo prevention initiatives 
bad oo envitomneala1 ~ of 33/50 Propam cbernic:811. 
11 C1dulo Fand. Pollution Prnasdon or Public R•latlou? Wub.ingtm, DC: May 1994. 
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ctiect.19
,20 GAO argues that only mductions between 1991 and 1994 should be considered when 

evalua1ing the Program's progress. 

As seen in Table 2-S. tbe Program's~ change substantially when evaluating its first 
two goals subsequent to 1991. Between 1991 and 1994, 33/50 cbemica1a have fallen by 204 
million tons. representing a 27 percent docrcase in target chemicals. as compamd to the S1 . 
percent reduction using die 1988 baaelinc. 

Table 2-5: Comparison of Baseline Years and Participant Reductions to 
Prop-am•a Reduction Goals 

Goal Name :Redocdon Goals aud 
Year 

• fntttlm reduction goal 1992: 33Cf> 

• Ultimate reduction &oal 1995: 50Cf, 

Total Reductions 
1988tol9'4 

4()Cf, 

Total lledacdo• 
1991 toU94 

BP A calcula!es the 33/SO cbemir.al rt.ductions by aggregating all mm reductions. The 
Afp1cy does not distinguish between reductions that weie made by Program panicipants and 
non--participants. Thus. rcductioos 1bat were made by non-participants count towards the 
Program's goals. OAO estimates tbat38 percent of targeted reductions are attributable non­
partici~ compenies.12 

EPA responded to OAO's criticisms by seeking Q independent research firm 10 de1etmine 
the Program's value. INFORM. a nonprofit environmental research ('l:'pniz;ation, was selected to 
do the analysis. INF~ s analysis controlled for emissions reductions attributable to non- • 
participating companies. 23 Its findings confirmed OAo• s concerns about the Program's weak: 
evaluation~ INFORM showed that 31 pette11t of the ~ts had already initwed 
reduction activities prior to the anoonncement of the 33/SO Program. . 

BP A's evaluation of 1be third goal (the Program• s general goal) attempts to separate the 
contributions participants and non-participants to better captme 1he Program', affect. The third 
goal was to demoostratc 1bat voluntary pollution reduction programs work mme efflaently 
(fas1er) than command-and-control methods. BPA shows that betnen 1991 and 1994, Program 
participants reduct,e! their releues and 11'8DSfers of mget chemicals by 49 percent, whereas, non-

"GAO[a]. 
» Oeacra1 Accoan1iDg Office [b). TO.tic Sulnlancu: StallU of EPA 's FJ!on, to RMlM« To%lc 1"14tua, (Chapter 
Rep,n. 09122,94., OAOIRCBD-94-207). 
21 Reducdana between 1991 and 1992. 
»tbia earimato is 16 pen:cot biper tban BP A', appmxima1ioo. BPA baa recoguimd d18l a ClODSiderabte portioa of. 
lbe reducd.cm repcrted by the Program wae achieved by finD& not foanaD.y plfticlpaling bl dle Program. but the 
~ believes the Program's~ iDf1ueDced some of tbcse &ms ID reduce IOxic releases. 
ZS INPORM (1995). 
:J4Ibid. 

is BPA (1996) acknowledges dlll PDe of the Program's fflducaooa did JeSu1t &om ucm-partidpants. 1'be A¥,DCY 
catimarel that about 26 perceat or 1be rcductioos (196 million po\lllda) betweell 1988 and 1991 and 30 pcrocnt (82 

• lllillioa pounds) between 1991 and 1994 can be aaribuled ro non-par:tlcipadn& 6nna. 
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particip~ companies reduced their emis.dons of 33/50 cbcmiclll& by 30 pe.rccnt, as seen in 
Table 2-6. Thus there is a 19 percent reduction differeDce that may be due to the Program's 
affect. The teduction difference is also seen when comparin& 33/50 chemical releases and 
transCers to odler TRI cb.emJcal emissiODS. Between 1991 and 1994, 33/50 chemical rdcaaes and 
tnmsfesr fell by 42 percent as compa1'ld to all other nu cbcmical reJcascs which ha~ fallen by 22 
pelCCllt. Thus Program participants achieved greater reduction quantities in less time than did 
non-participants. 

Table Z..6: EPA's Comparkon of 33/50 Prop,un Parddpants to Non-ParUdpants and 
33/50 Cllemlals to Other TRJ OJem1cals2' 

Iasue Yean 33J50Prosnm Non-participants 
Pu11dnan1s 

• Relcast.1 and transfcn of Program 1991 to 1994 -49'1, -30'i 
d>rmlcals 

• Percent <itotal 33/50 cbemical reduction 1991 to 1994 
; 70i> of total ~oftotal 

IAue Yean 33/SOPnllram OtherTRI 
Oe•lcals QemlcaJs 

• Releases and transfers ofPropam. 1988to 1991 -1&11 -~ 
chemicals ftx treatment anddlaponl 1991 to 1994 -42«lt -229& 

• 33/SO cbcmlails in productloo.-relaied 1991 to 1994 • 19& 99& 
waste 

The PP A focuses on reducing waste at its SOUtCC, thereby preventing pollution rather than 
controlling or treating it. When BP A launched the 33/50 Program it emphasized reducing toxic 
chemicals through source ~uctlon. The extent to whldi the 33/SO Program bas fulfilled the 
PP A's goals is the second area to evaluate the 33/50 Program's success. lbc best indicator for a 
firm's source reduction activity is its variation in production-related waste. A company's 
production-related wute ia dctmmined by aggregating all its rccyc1ed, reused, combusied, 
treat.ed. and released emissions both on- and off-site. It includes all wute management practices 
other than pollution prevention. When production-ielated wasie falls, souroe ICductioo is likely to 
increase. The 33/50 Program did not rcquim participating firms to reduce their chemical 
emissions through source reduction. 'Ibis may be one reason for the maqina1 changes in 
production-related waste. Between 1991 and 1994, participating firms have reduced their 
production-related waste by 1 percent, as seen above in Table 2-6. Non-participating films. 
however, have increased their production-related waste by 9 percent. So, while source reduction 
activity is low for 33/SO firms, it still ootpaces the activity by non-participants. 

26 EPA (1996). 
l7 Ibid. 
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Citizen Fund, GAO, and INFORM have all criticized EPA for not following the PPA's 
emphasis on source reductioo.:u All three organizations.argue that the Program•s emphasis 9n 
source reduction should have been an Integral part of its goals and a requisite for participation. 
Because souroe reduction was not required, it was not the pimem:d waste management method. 
Most companies relied primarily on end-of-pipe treatment tecbnolo~ or on-site recycling and 
energy recovery, rather than source reduction, to reduce their mlcases and transfers of the 17 
Program cbemlcals. 2SI 

The 33/SO Program•s 5-ycar existence is 100 short to draw any cauaa1 rclaliomhips 
between the Proaram and emissions changes; only wociations can be shown. At. such, the madcr 
should regard the iesul18 picaented above with caution; they are only trends. 

Belemce for Ipdustry mcendJes 
BP A~ the 33150 Program so that companies would participalc for a variety of 

reasons. The Agency hoped that firms would participate to take advantage of the eady emissions 
reduction provisions in the CAA.A. BP A also believed that compame., would view participation 
u an opportunity to gain public recognition for their commitment to polluaon management 
Fmally. the Program WU designed to give participants great flexibility in reducing emi.uiona and 
iequired few prerequisites to join the Program. 1ilereby minimizing the adrnlnktrative burden and 
allowing firms to decide their most cost-effective method of pollution control 

The incentive to participate in order to qualify for credit under the early emissions 
reducti011 provision of the CAA.A has not been significant. as participation in the Bady Reductions 
Program js Umit.cd. In 1994, BP A had only 40 active appllcatiom from facilities and had 
approved 12 for the 6-ycar extension. The low applicant rt.Sponse may be due to several reasons. 
First. it is not certain whether 33/50 parlicipating companies knew of the early reduction 
incentives when they pledged their participation to BPA The small number of active applicatiom 
may ICf1cct a limited number of companie.s having knowledge of its existence rather than lack of 
interest. A second, reason for the low applicant response may be due the program's extensive 
qwwflcation requirements. 30 To qualify, facilities must establish ~year emission levels and 
demonstrate a 90 to 95 percent teduction from those Jcvcls. 1bc compilation of buc-year data is 
a difficult process, requiring a mgnfficant inwstmcnt of time and pem>J111el. Comcquently,, some 
facilities withdrew their applications to participate in the ~gram once they rcaliz.ed the amount 
of rcaources needed to fulfill 1hc program's xequirements. 1 

Large firms ~ more litely to participate in the 33/SO Program. About 60 pemt of all 
participating firms were characterized as being large oompaDies with bigb quantities of both 33150 
and total TRI chemical emissions. These companies were more likely to have the teSOUICCS 
available to invest in pollution reduction activities. Many of these companies began their 
reduction activities immedia1ely after the annoonccment of the 1988 nu data and for the two 
years prior to the initiation of 33/SO. By participating in the 33/50 Program, these comp~ 

21 Citizen Fund (1994), GAO [a][b](l994), and INFORM (1995). 
:at lNPORM (1996). 
so GAO[b] (1994). 
,1 Ibid. 
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were able to capitalize on the reductions that they had already made, showcase their concem for 
1he environment, and receive publicity through BP A and their own mamting strategies. For 
~ that were concerned about thcircnviroDmeDtal image after TRI data were first made public, 
tbe 33/50 Program may have been a vehicle to ahow their support for corporate enviroomental 
managemait 

Finally, program pard.cipant's pollution management focused mainly on emissions control 
and recycling techniques rather than source reduction. At, noted earlier, BP A did not requiic 
source reduction activities as a requisite for participation. Y ct even without the explicit emphasis 
on souroe reduction, firms participating in the 33/50 Program had a greater incentive to reduce 
wast.e at the source. While production-rcwed waste has ~ it has been at a smaller rate 
than waste production for non-participating fimls. 'Ibc Program gave 11exibility to its participants 
and encouraged innovative approaches to pollution control rather than requiring prescriptive 
standards for waste treatment and disposal.. lbus companies could demrmine their most cost­
effective means to ~ crn:issiMs whkh often includes redocing waste at the source. Also, the 
Program offered industry-specific teclm1cal mistauee and informadon on emerging pollution 
prevention technologies, thereby increasing the Jikelibood of souroe ~on. 

Arora and Cason (1995) researched the statistical probability of a firm participatillg during 
the first two years of the Program.32 Tbcir analyses show that firms characterized by high 
customer in1erfacing weic 20 perocnt more liely to pardclpatc in the 33/50 Program, as seen in 
TabllJ 2-7. The authors speculaic that one reuon for the increased firm participation is doe to a 
greater p~ximity to the final customer. EPA mam1ed the Program u a means for firms to gain 
public recognition for their respomible environmental management. Those firms whose 
operations were closer to their final customer were more likely to be able to capitalize on the 
increased public recognition and particlpat.e in the Program. • 

Table 2-7: ClaracterJs1ies of Firms Likely to ParUdpate iD the 33150 Prop-am» 

12 t 
44 
99 t 
22percmt 

Arora and Cason also show that firms with larger invesa:nents in l'CSC8lCh and 
development (R&D) were more Hk'cly to participat.e in the Program. 1be authors argue that this 
was because films engaged in substantial R&D had 1he capability to devote rcsouroes towards 

n A:rora. S. ad C&aoo, T. '"Why Do Films Ovacomply with BavhulmeD111Regu)ad.oDa? UDderstandhJa 
Panicipadoe ID BPA's 33150 Program." DucllUion Paper 95-Jll, Wmhiopxl DC: R.eaomcea for tbe Putme 
(1995). 
"lbid. 



18 

pollution management. R&D mcrcased the likelihood of participation by 44 percent. In addition, 
the results also show that larger firms bad an increased tbe likelihood for Program participation. 
This ielationship is partially verified by P.PA's report of a 60 percent participation rate from larger 
firms at the Program's cl08e.sc 'lbc authors speculate that larger firms have greater access to 
resources that could be dcdi~ towards pollu1ion reduction and Thus they arc more likely to 
participate. Finally, a flrm,s quantity of cbemical emmions, both 33/50 and non-33/50 showed a 
significant relationship with its liblihood for Program partjclpation even after fbm size wu 
controlled. Thus firms with bigher chemfcal releases were more J:fe1y to participate in cbe 33/50 
Program. 

In closing, while the 33/50 Program appears to have met ita goals other factor:s besides 
participant reductions have cootribumd to ill success. Reductions made by non-participating finm 
and reducd.ons made prior to the Program"s start have diluted the Program's effect. When 
cOlltl'Olling for these variabk.s, though, the Program may have resulted in an additional 19 percent 
l'Cdoction in 33/S0 cbemiCA!s. 35 The Proaram's &xil>Dity, tccbnical assistance, and publicity may 
have encouraged 1bese enbaoced teducdons, although the data that to support the assertion are 
limited. What is known about firm pardcJpation is that larger firms with area,ter" cbemica1 releases 
wme more likely to participate. Also, films with larger invcsuncnts in R&D and greater customer 
mtcrfacin& bad a greaam probability of participating in the Program. 

sc BPA a1ao 1epor11 projecdons dnoogb 1996 which are ooiiued due to lbe apecalative nabJrC of tbc estimatioos; 
En'Y1l'CIUDellfl1 Protection ~. EPA '1 33/S0 Program Sixth Progrw UpdaU. Contwdn.g Progress Toward 
Ultimate R~ Goal, Office of Po11udoo PJeveation 111d Toxic& (9195 BPA 745•K--9S-001). 
35 BPA lbowl 1bat between 1991 ad 1994, Program paticlpallta ffllu0cd tbelr re1easea and uamfcra of taract 
chemicala by '49 ~t, wbeftm, 110D-participarma oompamea reduced dldr musalom of 33/50 chemicals by 30 
pcrceoa, • aeen in Table 2-6. Thus there is a 19 percem reductioo dlffr.rtnc:e tba may be due to the Pll>JllUD" s 
a&ct. 
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5. OSHA's VOLUNTARY PROTECTION PROGRAMS 

Intmducdon 

The Occupadonal Safety and Health A.dQJioistration's (OSHA) Voluntary Protection 
Programs (VPP), adopted on July 2. 1982, are voluntary, cooperative apements among labor, 
management, and the federal go~menL 1be VPP's purpose is to recogni7.e and promote 
cxccllence in employer-provided occupational safety and health manapnent. The primary goal 
of participation in OSHA's VPP is reduced workplace iqjmies and illnesses. Other intended 
bmlefits of the program inclode employer financial savings. improved employee morale, enhanced 
tiea with the regulator and employees, and incmascd production, presumably the fruit of improved 
employee morale and fews lost employee womlays. 

There are~ VPP programs: Star, Merit, and Demonstration. The Star program is the 
most demanding program of the three. OSHA's Star program requirements are based oo the 
most comprdumsi.ve safety and health programs used by American indastty. 'Ihe program ai1us to 
~pize leaders in il\jury and illness prevention programs who have been S1JCCCSQUl in reducing 
wodq>Jacc hazards and to encoumae others to sach success. In order to be eligible for the • 
program, a general industry applicant (non-constrlJCtion applicant) must have an average of both 
lost workday injury case (LWDI)1 mtes and h\jury/illncss incident (Il)2 rates for the most recent 
three year period at or below the m0.1t recent specific industry average published by the Bureau of 
Labor Statistics (BLS), Requirements for an application from a firm in the construction business 
m slightly different. 'lbc LWDI rates and II rar.es must be at or below the national average .for 
that type of construction. Star participants arc expected to demonstrate continuous 
improvements in L WDI rates and n rates during their triennial evaluations. 

A site's' safety and health program must satisfactorily~ lbe following areas in order 
to qualify for the Star program: management commitment and planrnng, hazard assessment, 
ha7Jll'd constroction and control, safety and health training, employee participation, and safety and 
health program evaluation. By addressing these areas, employers have the opportunity to go 
beyond standards set by OSHA to provide the best possible safety and health protection at a site. 
Employers who arc approved for VPP participation ate removed from routine inspection lists. 
This frees OSHA' s inspection resources for visits to establishments that are less likely to meet the 
iequirements of the OSHA standarda. If problems do arise, OSHA and VPP participants address 
them cooperatively. VPP does not diminish in any way employer/employee rights or 
responsibilities under the Occupational Safety and Health Act of 1970. 

1be Merit program is aimed at employers in any industry who do not yet meet 
qualifications for the Star program but who wish to wOtk toward Star program participation. An 
applicant will be admitted to the Merit program if OSHA detcnnines it bas demonstrated the 
commitment and potential to. achieve Star status. The Merit program is open to sites with injury 

I Lost Woatday injuryfilms (L wnn rate ref al to the DUDlbcr of lost w(xtdays through occup&tiollal injury C,C 

illness per 100 employees. 
1 h\:jury/Dlness iDcideot (ll) iatc refers to die number of occupanooal injnsli.Dnesses per 100 employees. 
' A lite may be defined as the geographjcal localioo of a. facl1iey or set of facilities. A facility may be defined as 
one or more buildings at a site wociar.ed with tbe same activity or functioo. 
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rat.es worse than the industry's national average. The Merit program ia used to set goals, that 
when achieved, will qualify the si1e for Star participation. A site will be approved for Merit statm 
if it ia expected to reach Star S1atU8. 

The Demonstration program provides the opportunity for companies to demonsttat.e the 
effectiveness of altmnative methods which, if proven successful, could bo sobatimted as 
a1tmnative qualifications for the Star program in certain situations. It is also an opportuoity to 
cxpcrlmeat with safety and health programs in industries, such as maritime and agriculture, not 

• traditionally associated with such programs. It also provides a vcbJclc to test ways to overcome 
problems that may have diacooragcd small businesses from participating in the VPP. 

As of May 1, 1996, ~ weze 231 participating worladt.cs in the VPP-191 in Star, 37 in 
Merit, and 2 in Demonstration. 4 98 different companies are enrolled in VPP. 5 'Ibere are more 
worksites than companies participa1ing in the VPP because many companies are represented bl 
mOl"C than one WO!Uite. International Paper has the bigbest number of participating sites, 17. 
Occidental Chemical and Mobil Chemical arc aecond and third with 12 IDd 10 parti.cipa1ln& sites 
respectively. 

I ' 

Participating worbitcs involve more than 203,850 woatms. 'Ibis is less than one-half of 
1 CJ, of the workers in the mjntng, consttuction, manufacturing, transpOrtation and ualitics, 
wholesale trade, and hospital industries. 1 'Ibis is approximately 1 'I> of the womrs in just the 
manufacturing industry. 'JJ1/ of the 231 (87'1>) participating worksi1es arc from manufacturing.' 
73 (32~) of the participating worbites are from. the cbcmical manufacturing indostty. 9 Only 3 of 
the 98 participatmg companies fit tho traditional definition of a small lmtriocss - no more than 500 
employees in a company. The primary reason for lack of &mall hnsin~ representation is that 
most small businesses simply do not have the resources ~ry for participation. 

The Occupational Health and Safety Act of 1970 (29 USC 651) provides the statutory 
frameworlt for OSHA•s VPP. It was enacted "to ensure so far aa possible cveiy working man and 
woman in the Nation safe and healthful wodcing conditions and to preserve our human 
resources." Section 2(b) of this act spe.cifies the means Congress intended OSHA to use to 
implement 1hese goals: 

(1) by mooarqina anployca anc1 auployeta iD tboir effixt& '> fflluce tho DIIIDm of OCQJPlbOOll and 
aafety beabb bazardl at tbek places of e:mploymmt. lDd lO sdrnoJate employea m4 employees to_in&tl1ute De1Y and 
to pedect m-rtna programs forprovidiaa Iller and healdiful woddaa coadkkms.· 

(4) '1>y buildiDa upon adVIDCel alreaty made tbroqb mpJoyer IDd employee ini1iatives for providiDa 
safe and helJrhfu1 wortiag caoditioaa. .. 

(S) "by devdopma hmovative methods, tedmiquea. md 8IIPl'08Cbes for dealing with occupa1iooal and 
safety bt.altb P')blema." 

4 0ccupatioaal Health and Safety Admmismtion. Vollaltary Prot«tio11 Program Pam. May 1. 1996, i,.1. 
s Ibid. 
' However, dm ls just over 4~ of the 400 or 10 Weyerhaeuser sites oJ.i&ible for emry iDU> the VPP program. 
7 Tbia figure ls based co 1994 employment data. provided by lbe 199$ Statutical Abstract o/lM Ulliled Statu 
pub1iabed by 1be US DeplltmeDt of~ b the af~ indusUies. die type& of indusuie& 
~patio& in OSHA's VPP. 

Tbelle ti,ure8 ~ ca.lciJJa!Cd ftom OSHA's 1995 VPP data bale. 
'Ibid. ' 
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(13) .. by mcomapl&joint labor-manaaeroerot effixu IO reduce efru11 toftldoce hljmia and disease 
arising f:rom employment." 

A commonly asked qaes1ion about VPP is: aren't OSHA's standards sufficient to 
accomplishing all the goals established by the ad'/ OSHA belie~ oomplianee with its standards 
alone ia not sufficient to accomplish tbe goals estahli.abed by the act. Standards, no matter how 
carefully conceived and properly developed. will never cover all umafe activities and e:0nditiom. 
In addition, limited resources will never permit regular or exhaustive impections of all the nation's 
workplaces. It is employem and employt.eS with their daily experience in the woitplace that have 
an intimate knowledge of all the processes, m.aserials, and hazards wociatecl with a particular 
industry. 'Ibis know:ledge, combined with the ability to evaluate unique huards quickly, allows 
employers and employcu 10 improve wod:piace safety in ways simply not available to OSHA. 

Row effective hp the VPP bem7 

Evaluating the effectiveness of OSHA' s VPP programs is difficult. OSHA states that the 
purpose of the VPP is to emphasize the importance of. encourage the improvement of. and 
recognize exccJl(l]ce in emplo)U-provided site-specific occupational safety and bealdl programs. 
OSHA's VPP certainly docs these 1bings. However, the uJtimam question of whether OSHA's 
VPP brings about signifiooit improvements in the safety and health iecolds of our nation's 
womitcs is more diffi.cu1t to determine. 

One reason for the difficulty in assessing the effcctlveness of OSHA's VPf is the paucity 
of data on the safety petformance of companica before and after they entered the VPP. Both 
OSHA and the Voluntary Protection Programs Participants' Association (VPPP A), a priva~ non­
profit group of VPP memben that helps OSHA publicize and support voluntary proteetion, have 
some data on the performance of companies after they entered VPP, but they possess very llttlc 
data about a company's performance before entering the program. As a result, it is almost 
impossible to ucertain whether the ,i.gxrifiamt improvements in LWDI rates and n rates that 
OSHA and VPPPA present were actoally due to participation in the program, were simply the 
continuation of a mmd, or we~ greater when a participating company wu outside the program. 

For instance, the 'Ibrall c.ar Manufacturing Company in Winder, Oeorgja de.creased its 
LWDI mte from 17.9 in 1989 when the facility began implementiDg a VPP quality safety and 
health program to 4.6 in 1992 when the plant was mady to qualify for the Star program.10 No 
data isgi"YCD to indicate wbattbe LWDI rates were before 1brall•sentryintotbe VPP in 1989. 
The decreases oocurring from 1989-1993 may very well have been the continuation of a trend. 

A second consideralion is that two of the criteria for acceptance into the Star program are 
decreases in D ra~ and LWDI rat.es over the preceding three years. If a company is achieving 
reductions in these safety and health indicators even before official entty into the program, then it 
is difficult to determine whether VPP pushed a particular company to improve their safety and 
health programs or whether this was occuning anyway and the company simply wanted 
recognition for it. 

lO Vahmtary ProleCdon Program Panlclpants AssocialiOD (VPPPA). ""Beoefits of VPP Plrtidpatioo: Da1a from 
VPP Site&", Juno 1996. 
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Bven a comparison of the percent change in L WDI rates and n mtes of compamcs 
participating in the VPP with their industry average doem 't reveal much about VPP' s impact. 
The most represented industry in the VPP, manufactul'ea of industrial organic chemicals, saw 
average industry n and L WDI rates change more favorably than the average n and LWDI rates of 
VPP participants for 2 of the 3 years for which data was available (See Chart 1). It is likely that. 
with tile improvemcm occuning in safety and health perfon:nance throughout industry, the 
industry II and LWDI average are likely to be improving more rapidly than the average of VPP 
participants in many mdustrics, not just in the industrial chemical manufacturing industry. This 
reality make.s assessmg OSHA's VPP quite difficult 
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Change. lnduslrlal Organic Chemical Manulactunre, Chart 1 
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Source: CabJJaled from OSHA'a 1995 VPP Data 

Note: Positive llUlllbe:rs indicate a WOl'5eDing safety performance. Negative numbm iodi~te an improving safety 
perfonmmcc. 

With all this in mind, OSHA and VPPPA do provide some data which indicates that the 
VPP does improve a site's safety and health performance. Mobil Oil's Joliet, Illinois refinery's 
LWDI rates from 1983-1987 WCIC 4.5, 3.8, 3.8, and 3.8 ICSpcctivcly. Mobil believed its safety 
program had '-plateaued''. It was dwatisfied with this peiformance and wanted to see 
improvement. In 1988, the Joliet refinery began implementing VPP safety and health programs. 
Following OSHA's VPP framework, Joliet inacased employee involvement and top management 
participation and improved documentation which allowed Joliet to mtinc its safety and health 
program. By 1993, two years after its approval to the Star program, its L WDI rate was 0.1 (See 
Cbart2). 

t 
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Mobil OIi'• Joliet lnlury and Lost Workday R1tp 1884-1093, Chert 2 
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Source: Voluntary Protection Pro,nm h:ddpmt•a AJIOdadoo. "'Bmeflta of VPP Partlcipalico: Dam from VPP 
Sites. .. 1994. 

The Weyerhaeuser Paper Company provides another good example of how the VPP 
improves a site• s safety and health pedonnan~. Valliant Mill, producers of pulp and paper 
oontainer board in Oklahoma, like Joliet, believed its safety and health pedormance had 
'i>latcaued" in 1988. Ju a result, Valliant began using OSHA' a expertiac in an attempt to qualify 
for the VPP and to further improve its safety and health performance. In 1992, OSHA approved 
Valliant for the Merit program. 1994 wi1DCSSed Valliant' s entry into the Star program. Even 
though Chart 3 seems to indicate improvements were already occurring befom Valliant's VPP 
association, Roge.r Strain, VaDiant's safety and health maoagM, maintains further improvement 
probably would not have occwred without OSHA•, expe,;tise. 

Valliant Mill Safety Record, 1976-1982, Chart 3 
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Source: Voluntary Protection Proaram Paniciprmt'a Associa1i<m. "Benefttl of VPP Pudcipllioa: DMa from VPP 
Sites." 1994. R.op Straio, Safety lDd Heallh Maoaga- ofVllllant provided dala from 1993 to 1995. 

Why do some si~· participate and not others? Companies generally Jcavc site 
participation to the discretion of local site managers. Sites that do not participate generally 
believe that VPP uses too much time and too many resources to be worthwhile. However, the 
sites that do participate believe the benefits outweigh the costs. The benefits of panicipation will 
be discussed in the following section. 
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, What are Jnduerr• mnt110, ror participating 1p VPP7 

There are a number of reasons for the participation of companies in OSHA's VPP. One 
lC8SOn for VPP participation is the recognition it brings to compame$. Companies arc always 
looking for a oompetitivc edge~ Some companies believe VPP participation enhances their image 
in the eyes of their customers. For instance, many of the customers of Fisher Controls. 
manufacturers of rotary and ball oomrol valves, are companies that also participate in the VPP. 
FlShcr believes its participation in the program increases its attractiveness to potential. buyers of its 
products. 

A second reuon for VPP participation is that OSHA provides a set of fresh. independent 
eyes to inspect a site's safety and health program and to evaluate its quality. OSHA provides 
extemak'alldation that a company's safety and bw1h program is operating effectively. OSHA 
inspects Sm participants once evcey three years. If a participating Star site has been inspected 
once and is in good standing, OSHA perfonns subse.quatt inspections as inftcquent1y u once 
every five years. OSHA's VPP on.site iDapccdoDs are more frequent and mOl'e thorough than 
OSHA's proarammed compliance inspections, which occur as infrcquendy as once every 20 to 30 
ycm. OSHA' s VPP onsi.te inspectioos require safety spcclalists and industrial hygimists to spend 
up to two days to exhaustively examine the wolbite to identify the types of hazardous conditions 
that might exist. Some companies insist that one motivation for entering the program is 
subjecting the site to OSHA' s expert evaluations. Tbe evaluations usually result in 
recommcndatiom that lead to refinement of a company's safety and health program. 

The fact that more time and ~urces seem to be spent scrutinizing Star program ~ 
participants, the best examples of exceileDce in safety and health performance in industry, than 
other companies seems to indicate that OSHA' s priorities may be misplaced. However, it is • 
important to realiz.c that OSHA 's average programmed inspection time period of 20 to 30 years 
per company is mislr.ading. OSHA impects the most hazardous compamcs, which it detmnincs 
based on injury and i11JJCAA r=s, far m0te frequently, as often as every couple of yem. In 
addition, no companies are exempt from OSHA's invcsti&ation of employee complaints. One 
upect of the Star program which is appeaJing to Star participan1S is the fact that any situation that 
involved employee eodangennent would be resolved cooperatively with OSHA. OSHA's 
impectors would not storm a company's property or tab any enforcement action unless 
cooperation did not resolve the problem. 

OSHA justifies their use of resources in this way by pointing out that the direct impact of 
VPP evaluations is greater than OSHA compliance inspectiom. What is the evidem:e for this? 
OSHA data show that an average of 91 employr.es are covered by each OSHA compliance 
inspection; an average of 756 employees are covered by each VPP oDSiic evaluation. Every hour 
of OSHA compliance activity coven 3.0 employees; every hoor of. VPP activity covers 8.3 
employee& 11 However, one could argue that the impact of OSHA oompliance inspections, even if 
they target fewer emplo~ per inspection, might very ~11 be more important because a typical 
OSHA site bas much greater room for improvement than a Star site which by defini1ion is 
supposed to be among the best in its industry. 

11 Cataonro, Gary. .. Answers l:o Sane Prequeady Asbd QuesdoDs on VPP", Job Safety and Htalth Quarterly. 
S1PDIDC6 1994. p. 22. 

f 
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A tbinl reason for VPP participation is that it allows companies to have a good 
relationship with the regulator. Working cooperatively with the ICgU1ator means a company's 
views and cooccms am more liely to be incorporated dming formulation of mgulations and 
enfm:cment guidelines. Companies have gradually come to~ that osHA•s commitment to 
cooperation is genuine. This in part accotmlS for the incteue in company VPP participation from 
St in 1995 to 98 in 1996. Cooperation is a contrast to the adversarial relationship that often 
typifies OSHA/industry telations. 

The VPPPA cites rmployec benefits as another incentive for participation in the VPP. 
VPP participants report higher mOIBle among employees, inmased productivity, decreased 
absenteeism, and an increase in the quality of production. Unfortana1ely, VPPPA ~ little 
data to subsmntiam these claims. For example, VPPPA points out that the Ford New Holland 
Plant in Ormd Island, Nebraska experienced a 139f, increase in productivity and a 16'f1 decrease 
in scrapped product that needed to be reworked during its fimt tmee years in the VPP.12 Nothing 
is mentioned about what~ of productivity incrcaaes and scrapped product decreases were 
bcfcne entry into VPP. 'Ibey may very well have been grcaier. Also, it is possible that the 
productivity inC1USCS wue due to other factors such as improved technologies or management 

. strategies. 

A final and perhaps most important reason for VPP participation is its impact on a 
company's bottom line-- its profit& OSHA's inspections. program reqoirements, and evaluations 
of VPP participants, though only partially iesp0DS11>Je, arc almost certainly clue some credit for 
reducing n and L WDI rates. The decline inn and LWDI rates enable these aims to have lower 
work.er compensation premiums and insuraDcc rate& So not only ls the workforce benefited with 
safer working conditions, but a company's competitiveness 1.$ enhanced 

For instance, the MOllS8Dto Olemical Group in Pensacola, Florida reported workers' 
compensation costs of $168,000 in 1989, the year of its VPP approval. Four years later, the 
facility experienced workers' compensation costs of $87,CX'IJ." Mobil Oil Cotporauon's 
Paullioro, New Jersey Refinery experienced even more dramatic savings. Mobil Oil Paulboro 
reported worker's compensation cosu of $200,000 in 1991, ud costs of $22,000 in 1994, the 
year the facility was approved into the VPP.14 Again it is important not to interpret this data out 
of con1ext. Certainly, companies don't need OSHA' s VPP to look out for 1beir profit margin. 
'Ibey probably would have achieved most if not all thcae ~uctiona on their own without VPP. 
However, OSHA' s VPP docs provide an extn. set of C}'C$, a forum for recognition of safety and 
health excellence, and an opportunity to develop a cooperatiw relationship with the regulator. 

Polley lmpHs,dmlliLeMPPI for Fgtm:e Igldatfm 

What is to be lcamed from this look at OSHA' s VPP? ODc leaon is that even a program 
that's almost 14 years old and that seems to save companies money and provide other benefits, 
still bas a very low participation rate. One reason for this is that many companies believe they 

UVPPPA. 
i,Ibid. 

1" Ibid. 
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have excellent safety and bea1th programs ab:eady, so the cost in time and resources of 
participatina in OSHA' s VPP does not justify the marginal beDcfits. 

A second lesson from tbe program is that it is difficult to get small companies to 
participate in tbc program primarily because 1hey lack the resource., of the larger companies. Yet 
it is the smaller compames. because of tbMr lack of resources to develop extensive safety and 
health programs, that most often need the expertise that the VPP is able to provide. 

A third lesson is that there is no pcrocived need on 1be part of OSHA to provide 
convincing evidenoe that the program is working; &elf-evaluation is not a part of its culture. 
OSHA does provide some data which it believes validates the program to some extent. However, 
the dam OSHA presents, u diacusscd earlier in this paper, is not convincing. OSHA piesents 
little data on the perf01mance of companies before they en1m'ed the VPP, so the impact of the 
VPP on these company's LWDI and n rat.es is unclear. 
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7. GENERAL CONCLUSIONS 

Pnppn Evaluation 

The most important conclusion about tb.e federal programs examined is that four of the 
five programa (SO: emissions trading is different in almost every way from the other four 
programs) are peripheral, both to business and society. They do not ~ most of the 
important problems with the pollution control system nor do they contribute signiflc:mdy to 
improving environmental quality. 

OSHA Star and the programs telatcd to it have suc.oeeded in establishing a positive image, 
but it is very debatable whether the programs have made any major coDtributi.01110 occupmona1 
safety and bca1th. OSHA has no information to support such a contention. Of the few com.panics 
we talked to who had faciliti.cs participating in 1he OSHA program, some thought the Star 
program c:ontribut.ed to bnproved worker safety, others did not think so. From the perspective of 
OSHA, the programs allocat.c scarce resoua:es to tbe facilities that least need it From the 
perspective of participating companies, the programs improve the woddng relationship with 
OSHA, but most companies hardly ever see an OSHA inspector anyhow. 

XL and CSI may be too new to evaluate with any certainty, but there is no indication that 
either program will make a major contribution to environmental improvement or to lowering the 
cost of the pollution control ayscem. Both programs have contributed to improved 
communioaticm among tbe interested parties, but the othrl' side of this coin is tbe high 
transactions costs of participating in either program. As of 1his writing, it seems quite possible 
that the high transactions COS1S and low pay-offs will lCSlllt in tbr. demise of one or both programs. 

33/50 is quite different from XL and CSl in that the transaction costs of participating were 
cl~ to zao. The minimal threshold for participation and the looseness of the criteria for succeas 
mm it difficult to know how much impact 33/50 had. It has met its goals, and the group hired to 
impartially evaluate the program believes that the existence of the program did contribute to the 
!eduction in toxic& that wu achieved. A number of industry people belitve that the program was 
instrumental in reducing toxics emwions. However, it is debatable whether a program like 33/50 
could be successful today. 

It is worth e:1t1roioing why the three HPA programs have not achieved more. We think 
there me three major reasons: 1) the lack of a statutory base; 2) EPA management; and 3) 
pervasive mistrust. 

1bc pollU1ion con1rol syscem, 10 an oven greater dcpe than most government programs, 
is driven by legislative mandalcs. What gets done, when it gets done, and how it gets done are all 
de1CDDined by the statutes and the liligation that follows the statutes. It is therefore very difficult 
10 make any non-statutory P,l'()gram work. Decisions are difficult to 1'C8Ch, becaose in the absmce 
of statutory au~rity consensus must be the mode of dccisi.ou-makiog. Business participan1s 
steer the programs to peripheral matters because their general counsels caution them against 
taking any action that might IeSUlt in litigation, and EPA cannot provlde pro1Cetion against third­
party solts. BP A personnel give the non•statutory programs low priority because most of their 
effort is devoted to meeting requirements set by Congress and the courts. 
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We do not have mough information to pass judgment on BPA's managmnent of the 
programs. However, there is good evidence that for all 1hree programs the advanced planning in 
EPA was inadequate. This made less difference for 33/SO than for CSI and XL. For the latter 
two, the a,enc:y seemed uncertain about what it wanted to accomplish or how it planned to do it. 
Also, bccau.,e 1hc agcocy is orguJi:red and structmcd to implement statutes, the organiution to 
implement the non-statutory programs is &d ~ and not well coon1inated with the rest of the 
agency. 

Pollution control efforts arc generally characterized by mistrust and paranoia. Bach of the 
major elements-business, enviros, BPA. the states, Cmlgrcss--cends to think that the other 
elements are intent on undenniDlng the public interest and that 1bcae other elements ba'YC a major 
advantage in what.ever battles tab place. In this climate, programs that depend for their success 
on cooperation, vobmtarlncss, and trust do not fare well. 

1be SOi t,mjssJons trading program lw been successful in lowering compUance costs, 
although it is diffiallt to separate the effect of the trading provisions from the cffr.ct of 1he other 
SOi provisions in the 1990 CAAA.. At 1bc least, it can be said that flexibility in rn«-diug standards 
sharply lowers 1hc cost of meeting the standards, and that trading can be an important component 
of flexibllity. Ju with XL and CSI. SO: trading is a relatively new program, and a much more 
definitive evaluation will be possible in the future. 

A final important noce with regard to evaluation is the inadequacy of efforts by the 
responsible agency to evaluate the success or failure of the programs. 33/50 is an exception to 
this-in icsponse to criticisms of the program by OAO and others, BPA did build in an ongoing 
evaluation of the program. But the other four programs lack such capability. If the agency, 
Congress, and ~ public are supposed to 1cam something from these programs then it is essential 
that the bnplementing agency provide a neutral ongoing evaluation. In the absence of such 
evaluation, judgments about the program will be based on politics and the skills of the spin 
doctors-not an effective basis for making public policy. 

Business lncePUres 

Just as it is difficult to find a regulation that fits all firms, it appears that there is no single 
incentive that appeals to all businesses. In fact, it is difficult to find a voluntary federal initiative 
that appeals to bosmess at an. Foor of the five initiatives we examiDc are largely voluntary 
programs. Some of the OSHA VPP is codified, but participation is not mandatmy. The sulfur 
dioxide program, established under ntte IV of the Clean Air Act Amendments, is an exception 
and thus participation rates cannot be used as a proxy to test whether the incentives under the 
program are attractive to business. 

Our analysis of participation ra1eS under the four voluntary federal programs studied show 
that the initiatives tend to attract very few businesses. Of the four initiatives, 33/50 has attracted 
the most participants, followed by OSHA Star. Of the 8,000 manufactorcrs invited by BP A to 
join 33/SO, about 14 percent signed on. SirnUarly, there are about 98 companies with 231 wot'k 
sites enrolled in OSHA's VPP program. Only ten facilities of extremely large U.S. market-leaders I. 
are implementing XL project plans. About 20 companies participate in CSL • 
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Table 7-1 shows that the different federal initiative., tend to feature different types of 
business incentives. Incentives depend In part on the goals of the program and typeS of firms that 
are targeted. Por example, the goal of 1bo c,mjssions trading program is to lower the cost to finns 
of complying with sulfur di.oxide reduction requirements of the Clean Air Al:t Amendments. To 
achieve this, the program targets a relatively narrow group of similar finns that emit large 
amounts of the substance, and are thus comprise a potential mamt of buyers and sellers of 
emiAAions. 

As Table 7-1 illustrates, the ~ emissions trading program offers participants the most 
tangible economic benefits. Direct financial inoentives under the program include both mamt 
emissiom trading provisiom. as 'WCll • greater flmbility in how firms may achieve rcducdons. In 
contrast to the sulfur dioxide program, 33150 is dcsJpcd to provide participants with greater 
public recognition. OSHA VPP ia advaDQCd as an excellent way to improve relationships with 
regulators. As originally conceived, CSI was designed to appeal to some firms that sought to 
improve relationships with suppliers and with other firms in a sedD1'. 

Table7 .. 1 

JINl11118 lncead,• Contained lnPlvePedaal lnltlattv• 
Direct IDdirect Public Rc&W,1101)' Co,ponre PubUc 
fiDIDcial fiDanci,1 ffllOIIUtion ICIMims cmtomer aistcmer 

iela&:m rcla1iala 
33150 X X 

OSHAS1Br X X 
SO.Tradin1 X 

CSI X X 
ProiectXL X X 

Because the goals and the incentives under the five initiatives vary, b~ participants 
offer different reasons for selecting particular programs. 33/50 and OSHA Star both appeal to 
companies because the initiatives mnd to dovetail with mternal company programs. Fmns also are 
attracted to clear, demonstrable goals. 33/50' s emission reduction goals that arc gauged by the 
Toxics ReJease Inventory rate highest in tlm iegard. Pirms also arc auractcd to tangible mwards 
such as OSHA Star's decreased oversight and reporting provisions. Firms also prefer simple 
initiatives. 33/50 requires companies to do little more than sign a letter and a pledge to try to 
work toward program goals. 

Toe experience with 33150 demonstates two important general themes. First is the 
importance of simplicity. When EPA tried to initiate a follow-up program but with additional 
checks and controls, potential industry participan1S balked at the controls and declined to 
participate. The program never got underway. The second theme gets to the reason for initiating 
such controls. Environmental groups had misgivings about 33/50 because of the lack of any 
controls, and some groups argued for third-party audits to check on the results achieved by 
facilities. 'The enforcement office in EPA similarly wu uncomfortable with a program in which 
compliance could not be enforced through litigation. There is a fundamental conflict between the 
business community's desire for flexibility and simplicity and the environmental commllllity' s 
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desiie for certainty and cnf0l"0C8bility. Lack of trust underlies the environmeotalist perspective 
and until some way can be found to increase mutual ttust the fundamental conflict will tM>ain 

CSI and Project XL are gcocrally unappealing to most f:\1JSinesses because they ~ 
company employees to attend numerou& meetings, draft lengthy plans and progress ieports, and 
solicit public input. Also, because CSI and XL depart so significantly from the existing mgulatocy 
system, non-participants peiceivc the probability of succeas of these two initiatives as f'aµ-ly low. 
Still, for a handful of business, CSI and XL' s potenual payoff arc great enough to warrant the 
time and ICSOUtCC commi1lllents. XL participants ue attractod to the potential for innovative 
regulatory flexibility and the chance to solve problems creatively. 

ID snrnroacy, while the federal initiatives we examined may 1ell us whether the program 
provided appealing incentiYCS for the targeted industry, they cannot 1Cll us whether such 
incentives WOIX for all businesses. For example, 33/50 targets large manufacturers that emit and 
transfer~ amounts of~ emissions. It is unclear whether auch a System would appeal to 
small service industries whose emissions 1end to fall below nu mporting thresholds. Similarly, 
the dilCCt financial inceotives offered under the emissions trading program 1arp1S a fairly narrow 

. group of 6rma that emit large amounts of sulfur dioxide. It may be more difficolt to use emissions 
trading schemes m cases whct'e one facility t.ends to account for most of the major releases of a 
certain type of pollutant, or where there arc a large number of small SOW'CCI. 

'Ibus far, our discussi00 assumes that federal rcgulatocy agcociea have the ability to devise 
and implement progiams that ~ significant \msiJ1t.1& iJWCD1ive.s. Even if there were 
conclusive data to isolate what incentives among the federal initiatives wolks best, business would • 
still have to agree that federal regulatory agencies are the best sowce of auch incentives. While • 
there is currently little agieement on what typeS of federal initiatives work best, there is evm less 
agreement among bmincss whether the federal government should administer such programs. 

Many businesses want state agencies to have greater authority for crafting and 
administering initiatives. Some smaller businesses do not want initiatives, but slmpJer reforms, 
such as one-stop permitting schemes. In contrast, some large. mnJdoational corpcmttions seek 
incentives that help them to compete in a global economy. 

The diversity of viewpoints is not memy a function of the diversity of business. Sven 
lumoess associations which shale similar goals and company charactedatics, such as OBMI. have 
difficulty agreeing on what types of inoentivea are most desirable. 

While it is mftbJlt to.- with any certainty what types of husiness i~ me most 
desimble, the five ini1iatiYCS do illustrate what program fcatwes business find most appealing. It 
appears that simplicity is the rule. Attractive programs and initiatives such as 33/50 and OSHA 
VPP tend to minor ongoing EHS programs within firms. Busine.u also prefers initiatives with 
clear goals and objectives. Initiatives that require slpificant employee time and other resource 
commitments are not as appealing as initiatives such • 33/50 which require little more than a 
corpora~ signature and good faith efforts 10 meet program goals. 

For the handful of firms that want to commit company hours and budgets to intensive 
programs such as CSI and XL, regulators should give them the opportunity to do so. But in t 
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doing so, regulators also must undet'stand 1hat unless such bold initiatives deliver demonstrable 
Ja'Dlts, most businesses will prefer to invest their time and effort elsewhere.. 

J&aom tor lbe Fnture 

There is widesp,:cad discon~nt with the existing regulatory system. This can be 
determined by talking to almost any of the regulated or any of the re~ and it is highlighted 
by the peculiar phenomenon of the BP A Administrator putting the highest priority on agency 
efforts to circumvent the basic statutory system that is supposed to govern the agency's actions. 

There is not a consensus on bow to change the existing sys1em. Although there is 
agreement on some abstract principles, e.g. there should be more flexibility and greater efficiency, 
the agreement mm down as aoon as specific m~ are pl'Op0.1Cd. Even among large 
corporatio~ there is disagreement over such basic questions u whether existing standards 
should be maintained and whether standant-setting should be decentralized to the states. 

Given the lack of consecsus, if the badly broken pollution control syS1em is to be mended 
it will ba.ve to be done through some p-oblem-solving negotiating mechanism. It so happens that 
the Fomuting Fathers in their great wisdom providt.d just such a mechanism m the fOl1ll of the 
U.S. legislative system. A basic conclusion to be diawn from our look at 1hc administrative 
attempts at sefonn is that tru= ia no short-cut. no way around the difficult task of trying to 
legislate a beuer system. 

There arc a few other lessons that axe worth reiterating here, in part because they are 
simply clements of good public administration and arc thus applicable to any program that EPA or 
OSHA might undertake: 

• More advanced planning aboot the goals and procedures of the programs would have 
saved a lot of mistakes and delays at 1atm stages; 

• Clear goals and simple procedures are major assets of a program and are imponant 
incentives for husloe.ss participatioo~ 

• 'Ihcie should be agreed-upon measures to document program accomplishments and 
progress; 

• . The lack of program evaluation efforts impedes efforta to draw the ~ lessons 
from a program and leaves it vulnerable to any politically coavenient intelpretation. 
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Industries of the Future 

The It Industries of the Future strategy creates partnerships between industry, 
government, and supporting laboratories and institutions to accelerate technology 
research, development, and deployment. Led by the Office oflndustrial Technologies 
within the Department of Energy's Otlice of Energy Efficiency and Renewable Energy, 
the Industries of Future strategy is being implemented in the seven energy- and 
waste-intensive industries listed below. 

These industries use more than 80 percent of the energy consumed in all U.S. 
manufacturing. Two key elements of the strategy include an industry-driven document 
outlining the industry's vision for the future and a technology roadmap to outline the 
technology that will be needed in order to reach their goals. Through this process, 
government-funded research is brought to a sharp focus to benefit U.S. industry. To the 
extent that visions and technology roadmaps have been completed, OIT has outlined 
research needs. 

Industries of the Future Overview Briefing 

a'! Aluminum - Works in the refining of alumina to the fabrication of a broad range of 
• products from beverage cans to aircraft and construction materials. 

■ Chemicals - Produces over 70,000 different products ranging from basic 
commodity chemicals, such as sulfuric acid and plastics, to mass-marketed 

consumer goods such as drugs, detergents, and paints. 

ltli Forest Products - Produces wood and paper products for a wide variety of 
~ consumer goods, such as statione1y and paper tissues, and industrial products, 
such as cardboard packaging and paper for newsprint. 

11! Glass - Produces and fabricates a diverse set of products: flat glass, largely used 
• for windows; glass containers, such as for bottles; fiberglass for insulation and 

structural applications; and specialty glass, such as optical fibers . 

Jal Metalcasting - Melts and casts mostly scrap metal into literally tens of thousands 
l .. of intricately shaped metal parts that are used in the assembly of over 90% of all 

durable goods and in virtually l 00% of machine tools, manufacturing machinery, and 
similar capital goods. 

IUI Petroleum - Converts crude oil into fuels and feed stocks used in a wide range of 
-· • "' products for transpo11ation, indust1y, electrical generation, and heating. 

08/07/97 09:30:49 
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II Steel - Makes, shapes, and ships steel products, one of the most basic and widely 
used metals, to many markets such as construction, automotive, and machinery. 

Agriculture - New team which is focusing on renewable bioproducts and the food 
processing industries 

Please send any comments, questions, or suggestions to webmaster.oit@hg.doe.gov. 

I OIT Home Page I Search I Map of Site I Feedback I 

~!f:4 Energy Efliciency and Renewable Energy Network (EREN) 
I DOE Home Page I Related Industry Links I 
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