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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 Jeriy 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 humem 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.

Results in Brief 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 eind 
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 quemtify 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 
consistent 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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Background 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 centuiy as a 
result of increasing emissions of greenhouse gases.* 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.^

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 action.^ 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. J

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

'The 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 
Working Group II Second Assessment Report: Summary for Policymakers: Impacts. Adaptation and 
Mitigation Options, Intergovernmental Panel on Climate Change, Working Group II. Technical Support 
Unit, Oct. 20. 1995. For additional information on the issue of global warming, see Giobal Warming: 
Difficulties Assessing Countries' Progress Stabilizing Emissions of Greenhouse Gases 
(GAO/KCEU-96-188, Sept. 4, 1996.)

^Greenhouse 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 miiiion metric tons of carbon equivalent.

’According 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 of Technology 
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 landfills. Under the program’s WasteWise 
element,^ epa signs up businesses that agree to voluntcirily 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.

^EPA refers to it as WasteWiSe.
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Greenhouse Gas 

Reductions Reported 

by ERA Are Not 

Limited to Program 

Effects in Two of the 

Four CCAP Programs 

We Examined

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.®

Green Lights Program 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 orgemizations 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 I 
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

^According 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).® The survey found that 43 percent of commercial / 
floorspace had lighting conservation features (such as occupancy sensors / 
emd 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 eeirly 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 ~7 
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 had 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 
companies told us that they had undertaken major lighting upgrades in the 
past few years without era’s assistance.

'This survey was conducted shortly after the Green Lights Program was implemented. See Commercial 
Building Characteristics 1992, pp. 9-16, Energy Information Administration (DOE/E1A-0246(92)T 
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.

State and Local Outreach 
Program

According to epa, 29 states emd 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.^ The result of these adjustments was an estimate that
8 million households did reduce their energy consumption by an average 
of 5 percent each.

Studies by an epa contractor and the hardware association raised )
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

'Although 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).® 
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.® 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 retciilers increased 
more than sales at the participating retailers for 17 of the product lines and 
less for the other 14 product lines.

Source Reduction and 
Recycling Program

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 compemies 
were participating in WasteWise as of March 1997. epa reported reductions 
from WasteWise 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 WasteWise 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.

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

^Environmental Merchandising and Advertising/PromoUon in the Retail Hardware/Home Improvement 
Industry, National Retail Hardware Association (Indianapolis, IN: Aug. 1995).
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The range in estimated reductions attributable to the WasteWise 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 peu'ticipants. 
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.

Coalbed Methane Outreach 
Program

According to epa, as of Februaiy 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 oH.l 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. y

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 entities 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.'®

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

'°Such 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.

Projected Greenhouse 

Gas Reductions 

Exceed Historical 

Results for Three of 

the Four CCAP 

Programs We 

Examined

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 
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.

Green Lights 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 j
organizations that participated in the program for 5 years had upgraded
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only 34 percent of their upgradable floor space within that time period. 
(See fig. 1.)

Figure 1: The Results of the Green 
Lights Program for the First 5 Years 
Were Below EPA’s Goals Cumulative proportion of participants' upgradable square feet upgraded 

100

After 1 year After 2 years After 3 years After 4 years

@ Performance to date 
EPA goal

After 5 years

Source: EPA's data.

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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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, anc 
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." 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.

Source Reduction and 
Recycling Program

epa estimated that the program’s WasteWise 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 WasteWise 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)

"Gretchen 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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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.

Agency Comments 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 ElA’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 teiking actions to reduce emissions. As 
noted in the report, we included the program because, according to epa’s 
data, it was responsible for substemtial 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 111 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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EXECUTIVE OFFICE OF THE PRESIDENT 
COUNCIL OF ECONOMIC ADVISERS 

WASHINGTON, D. C. 20500

SENIOR ECONOMIST

7 August 97

MEMORANDUM FOR TODD STERN

From: Rosina Bierbaum 
Jason ShogrenJ!^^

RE: Voluntary programs for climate change

Background.

You asked for information on the existing voluntary programs to reduce greenhouse gas 
emissions. Here is our initial response based on a c|uick review of the 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 commercial buildings, industry, 
transportation (only a few), energy supply, forestry, and land-use changes. These CCAP actions 
were projected to reduce emissions by 108 million metric tons of carbon (MMTC) by 2000, 
enough to return US emissions to 1990 levels (if energy prices had remained high and the US 
economy had not grown so vigorously). In the US National Communication (required by the 
framework convention) released yesterday by the State Department, USG now estimates that 
CCAP will reduce emissions by 76 MMTC in 2000. To date, howe\'er, the best DOE and EPA 
guess is that today these programs have achieved over 15 percent (12-14 MMTC) of this revised 
goal.

Two factors that have limited the effectiveness of CCAP are: {I) funding levels have been at 
about 50 percent due to Congressional opposition; and (2) the energy prices have fallen more than 
expected. Also 11 of the 44 programs have been terminated.

How well have the voluntary programs worked thus far?

• CCAP. There has been little evaluation of ilie effectiveness of the CC.'\P program. In 
June, GAO released its review of four EPA’s volimtai y climate change programs. GAO 
concluded that “EPA’s projections of future reductions m greenhouse gases are not 
consistent with experience to date for three of the four programs but are consistent with 
the fourth program (the coalbed methane outreach program).'’ One page summaries of the 
four programs are attached. Participation rates have faiien behind expectations.



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.

DOE’S Industries of the Future program. This program is a collaborative effort 
between industry and government to develoj) “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



Summary of Greenhouse Gas Emissions-Reduction Actions
Million Metric Tons of Carbon Equivalent

-1997
Action 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 —1 and 2 Expanded Green Lights and Energy
Star Buildings

3.6 3.3 —

3 State Revolving Fund for Public 
Buildings

1.1 Terminated

4 Cost-Shared Demonstrations of

5
Emerging Technologies
Operation and Maintenance Training 
for Commercial Building Facility 
Managers and Operators

3.8 0.0 ~

6 Energy Star Products 5.0 4.3
7 Residential Appliance Standards 6.8 0.2 —8 and 11

9

Energy Partnerships for Affordable 
Housing
Cool Communities 4.4 0.4

10 Update State Building Codes
New Construction of Energy-Efficient 

Commercial and Industrial Buildings
0.1 —

New Superwindow Collaborative 0.0 __New Expand Markets for Next-Generation 
Lighting Products

0.2 "

New Fuel Cells Initiative 0.0 ..Industrial Sector Actions 19.0 4.8 —12 Motor Challenge 8.8 1.8 —13
14

Industrial Golden Carrot Programs 
Accelerate the Adoption of Energy- 
Efficient Process Technologies

2.9 Merged into Action 12 
Terminated

15 Industrial Assessment Centers 0.5 CCAP Component Terminated
16 Waste Minimization 4.2 2.1 —17

18

Improve Efficiency of Fertilizer 
Nitrogen Use
Reduce the Use of Pesticides

2.7 0.8

Terminated
Transportation Sector Actions 8.1 5.3 —19

20
21

Cash Value of Parking
Innovative Transportation Strategies 
Telecommuting Program

6.6 4.6 -

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
Reform

2.2 Terminated



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

for 2000 for 2000 to Date
24 Promote Seasonal Gas Use for Control 

of Nitrogen Oxides
2.8 0.5 —

25 High-Efficiency Gas Technologies 0.6 Terminated
26 Renewable-Energy Commercialization 0.8 0.3 —27 Expand Utility Integrated Resource 

Planning
1.4 Terminated

28 Profitable Hydroelectric Efficiency 
Upgrades

2.0 0.0 —

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 
Private Forests

4.0 Terminated

44 Accelerate Tree Planting in 
Nonindustrial Private Forests

0.5 0.4 ”

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 STAR 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 AgSTAR Program 1.5 0.3 —39 Ruminant Livestock Efficiency

Program
1.8 1.0 "

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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GAO United States
General Accounting Office
Washington, D.C. 20548

Resources, Community, and 
Economic Development Division

B-276994

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 progreuns, which are designed 
to reduce emissions of various greenhouse gases through work with 
different kinds of organizations. These four progreuns 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 Progreim helps state and local governments 
understand the sources of and possible solutions to global warming and 
also supports selected demonstration projects.

Results in Brief 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 
nonprogrcim 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 ±e 
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 
consistent 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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Background According to the Intergovernmental Panel on Climate Change, climate 
models project an increase in the earth’s average surface temperature of 
between about two emd six degrees Fahrenheit in the next century as a 
result of increasing emissions of greenhouse gases.' 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.^

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 action.^ 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 orgeinizations,
(2) each accounts for a substantial proportion of epa’s ccap funding, and

/

'The 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 
Working Group 11 Second Assessment Report: Summary for Policymakers: Impacts, Adaptation and
Mitigation Options. Intergovernmental Panel on Climate Change, Working Group II, Technical Support 
Unit” Oct. 20! 1995. For additional information on the issue of global warming, see Global Warming: 
Difficulties Assessing Countries’ Progress Stabilizing Emissions of Greenhouse Gases 
(GAO/RCED-96-188, Sept. 4, 1996.)

^Greenhouse 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.

'According 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 of Technology 
Assessment (OTA-E-518, May 1992).
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(3) each is credited by epa as substantially reducing greenhouse gas 
emissions. Appendbc 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 landfills. Under the program’s WasteWise 
element,^ 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.

^EPA refers to it as WasteWiSe.
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Greenhouse Gas 

Reductions Reported 

by ERA Are Not 

Limited to Program 

Effects in Two of the 

Four CCAP Programs 

We Examined

Efforts to improve energy efficiency, increase recycling, and achieve 
related goals have been under way for years. These long-steinding 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.®

Green Lights Program 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 Sciid 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 seiid that ^ 
they viewed the data provided by epa on the benefits of specific lighting j 
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 substemtial 
amount of floorspace was upgraded before the Green Lights Program was

^According 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) 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 *7 
achieved by companies involved with lighting products, which could be J 

expected to install energy-efficient lighting wi±out 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 had 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 ciffiliation 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 
companies told us that they had undertaken major lighting upgrades in the 
past few years without epa’s assistance.

'This survey 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 
qucuitily the extent of the uncounted reductions by nonparticipcints.

State and Local Outreach 
Program

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 them 10 percent, 
as well as purchases that might have been made anyway, they halved the 
initial estimate.^ The result of these adjustments was an estimate that
8 million households did reduce their energy consumption by an average 
of 5 percent each.

Studies by an epa contractor and the hardware association raised 
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

^Although 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).® 
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.® 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.

Source Reduction and 
Recycling Program

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 WasteWise as of March 1997. epa reported reductions 
from WasteWise 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 WasteWise participants about their 
experience, sbc of them said they were pleased with the program, generally 
because they appreciated the free information provided on recycling cmd 
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.

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

“Environmental Merchandising and Advertising/Promotion in the Retail Hardware/Home Improvement 
Industry, National Retail Hardware Association (Indianapolis, IN: Aug. 1995).
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The range in estimated reductions attributable to the WasteWise 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.

Coalbed Methane Outreach 
Program

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. j

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 entities 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.'”

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

‘“Such 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.

Projected Greenhouse 

Gas Reductions 

Exceed Historical 

Results for Three of 

the Four CCAP 

Programs We 

Examined

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 
below, for the Green Lights and Source Reduction and Recycling 
Progreuns, the reductions projected for 2000 cire 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 pairt 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 8ilso apply to 
its projected reductions. For the Coalbed Me^ane 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.

Green Lights 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 
organizations that participated in the program for 5 years had upgraded
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only 34 percent of their upgradable floor space within that time period. 
(See fig. 1.)

Figure 1: The Results of the Green 
Lights Program for the First 5 Years 
Were Below EPA’s Goals Cumulative proportion of participants' upgradable square feet upgraded 

100 r

After 1 year After 2 years After 3 years After 4 years After 5 years

[Ml Performance to date 
■ EPA goal

Source: EPA's data.

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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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, anc 
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 progreims, according to a paper on evaluating 
such programs." 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.

Source Reduction and 
Recycling Program

EPA estimated that the program’s WasteWise 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 WasteWise 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)

"Gretchen 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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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.

Agency Comments 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 voluntaiy 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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The GEMI organization manages critical thinking about key environmental, teaith and safety issues. GEMl’s Work Group. Incen&ves, Disincentives, Environmental F^orr^ce and Accountability for die 21st Century, {IDEA 21), recently sponsored three independent research projects to better define and characterize incentives leading to mproved environmental performance by business. GEMI supports and encourages foil stakeholder review and consideration of these analyses. Without endorsing the analyses or advo^tmg any panicular set of actions, GEMI wants to provide the “spark” and energy that leads to discussions ofenvironmental, heakh and safety issues.
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alerts the reader to the other reports in the scries. The three reports are

fa/#r/vfr» Tnc^nHwx fnr Fjnnrrmmental firpravement: Evaluation of U,S, fftfe/gi
Tnitiattves by Terry Davies and Ian Mazurek
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tsand
rnrnnrate Envirrmtiental. Health <md SofetY Pr^CtiCfS W
■Wm Ponses to ChcrnTinzhim Fmctfftfons. Rtgitkam^
Tnrjtntives by Tcrty F. Yosie and Timothy D. Herbst

7nr^tn>^.x for Fn^nrnnmentaI Improvement' An Assessment of Sekcted ImQVatm
in the .States and Europe by Damd P. Beardsley

One report examined corporate attitudes about the environment, changes in environmental
behavior, and corporate responses to incentive-based health and safety progra^. Mother r^ort
rewewed five major environmental and safety programs managed at the federal level of the United
States 0?rqject XL, the Common Sense Initiative, the sulphur dioxide emissions trading program,
the OSHA STAR program, and the 33/50 Program). The final report assessed ^ect^ new
environmental programs in Western Europe (the Netheriands. Sweden, and the Umted Kingdom)
and programs managed by American states (Minnesota, New Jersey, Massachusetts, and
Colorado).

GEMI had several purposes in fonding tliis research:

• to identify incentives which seem most promising in terms of encouraging the
private sector to get to the “next level” of environment^ protectioa 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 incentive-based programs; and

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

♦GEMI is a not for pi^ otgaaization of 21 leading corporations dedicated to helping business achieve environmental,

hfffllth and safe^ escoellecce.
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discusfflons about environmental regulation taking place outside of GEML

The three studies were undertaken during a five-month period d°^"'

;;.sssrssssr£2ss:^“sr^SIISluSi. ^^evs reUed on data that was aymlable as weU as extensive literature reviews 

and interviews with program designers and particapants.

B. Findinp
TfcoapersunraiarizestheaidmgsofalltlireercponsuimgthefoUowingfonmt;

1) &ctoB wS appear crucial to voUmtaiy program aiccess or fruhire; 2) conclosioos about the 

fiiture uae of incerttvea; and 3) other conduaiotB.

1. Factors in Program Success or Failure
Programs that either are wotWng weU (such as the Dutch covenanB. Sweden’s pert^g 

prograrn. aS the New Jersey poUution prevendon/faciUty.^ p^t **

'"Wnt development, interviewees
d^d pr^gnuru d«, nrw impottrm. b«»flta in improved relatioruhips with
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srr^-rSjsrrssspfrr^economic benefits (reduced transaction costs), competitiveness advantages (fester 1
market) and, in the case of 33/50, the flexibiUty to choose the means to *
Finally, it is perhaps important that almost every successful state program-was supported^state

legislation.
Less successful programs also share common features. Some are the reverse of positive

factors noted above; lack of dear, shared program Directives bef//een goveran^t and busmess
(and even between levels of government- many states seem to beUeve that XL is about _
alternative compliance while EPA insists fedlities must go beyond compliance), over^n^l by
government in establishing program objectives, combined with perv-asive mistmst among the
partidpants; uncertainty about other 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. pubUc interest, and otiier pressures, civil serv^ts tend
to spend thdr time-rightly-on programs grounded in law; other initiatives have lowo pnority.
Also without a legal mandate, decisions must be made by some sort of consensus, wlu<m is rwely
efficient or effective in an atmosphere as contentious as environmental management. The lack ot
a statutory base can be ameUorated by clear objectives, maximum partiapation m devdopi^
those objectives to ensure buy-in and flexible implementation tailored to the self-interest m the
participants. Absent these process commitments, non-statutory programs almost always m.

Business partidpants note another major problem with the CSI and XL progi^^ The
incentives for program involvement are weak to begin with, and risks of litigation^ other
feilures are high. Against this backdrop, companies are increasing^ discouraged by the
unexpectedly high transaction costs of participation. Investment of staff me can be ^oraious^
Hwe is fiustralioii over the lagth of th* proiectP“f "f Iff
stakeholdere; facilities receive conflicting signals firom different le\'els of EPA rtaff; Md EHS stall
are having difficulty convincing other corporate executives of the tangible benefits of the
programs. Costs of participation, in other words, are begiiming to outweigh mcentives.
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2. Conclusions About Future Use of Incentives

The following prindples should guide (he use of incenrives in future voluntaiy progrenu;:

e Key stslreholdera need to egree on desr.spedflc. measurable environmental

objectives.
• Given agreement on performance olqectives, 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.

• Clear procedures should be estabUshcd for open stakeholder participation in the 
deagn 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 he 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 ofcorporate environmental performance. These include; performance-based management 
goals; cost-reduction objectives; industry sector characteristics; and reputation value.

3. Other Conclusions

Regarding the federal voluntary or incentive-based programs s^died in this report, we 
cannot show that these programs have made a major contribution to eitiier enwonmen^ 
improvement or to lowering the cost of the poUution control system. The sulphur dioxrde 
endssions trading program-different in kind from the other four analyzed-may be an exception to 
this in mitigating costs for participating companies.

This is not to say that the cowceptrunder^ding these programs are flawed. Companies
welcome economic incentives and they are willing to exchange these benefits for greater

to environnmital protectfon. Despite the cyidcal expeettt.^ pnvare ^or lupport
for incentive proteins is not only econonac: many of those uiterviewrfbelievB that well-
designed hicentive programs are more beneficial for the environ^t The pr^lm forwent 
federf programs seems to be in the need firr better implementation, broader stnkrtoWer 
psiticiAoni^ogram design; dearer inceimves and environmemnl
a aharoJ sense of pirpose emong federal, regional, and state government officials; and, probably, 
in the need for a statutory base.
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The record of new state (and European) programs, though unceitam
recendy these initiathres have been started, is more positive. States haw mOTee^w
I!Swno fiiz-iHtv mMupers feel involved in design and implementation. Trust and cooperation

the private sector is much higher in the state programs. Comp^esSify IJSSSg or pote^ benefits. mosUy economic. Iwt others as weU.
exist^as in New Jereey and the United Kingdom, h suggests that measurable environniOTtal
benefits can be gained from property structured incentive programs. The more successful
programs are supported by legislation.

Alikely riiortcomng of the state programs, and the federal ^
environmental and economic achievements wiU turn out to be maigmal, As these^«imental
programs continue and are improved, consideration should be given to simply makmg th^
boWer-environmental objectives need to be made clewer and more measurable, and easting
incentives for participation should be made more significant.
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executive summary

•niis report evaluates new or existing business/govemment initiative in the United 
States ai the federal level PrimaiUy, we attempt to identify titeetemente of the
would cause business to behave in a manner different from that required under a traditional 
command and control approach.

Rw federal programs were selected for evaluation: the OSHA Star program and four 
EPA initiatives: the 33-50 program, Common Sense Initiative (CSI), Project XL, and SO2 

emissions trading.environmental improvement by business firms outside of the command-andKxmtrdl framework.

The most important conclusion about the federal programs examined is that four of the 
five programs (SQ2 emissions trading is different in almost every way from the other four 
programs) are peripheral, both to business and society. They do not address 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 die programs related to It have succeeded in establishing a positive 
image, but 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 evalu^ with any certainty, but 
ihcre is no indication that ehfaer program will make a nuOor oontiibntloD to environmtmtal 
improvement or to lowering the cost of the poEntion co^l system. 33/50 is quite different 
from XL and CSI in that flic transactions costs of participating were close to zero. The 
minimal thrediold for participation and the looseness of the criteiia for success make it difficult 
to know how much impact 33/50 had.

In terms of their attractiveness to business, our review of the initiatives shows that 
there is no angle incentive that appeals to all businesses. In feet, it is difficult to find a 
voluntary federal initiative fliat appeals to business at all The emissions trading program is an 
exception, since it is required by law and participation dearly saves firms a significant amount 
of money. Oor analysis of participation rates 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, Ofthe8,000manufacturersmvitedbyEPAtojoin33/50,aboutMpercentsigne^

Tliete are about 98 companies with 231 work sites enrolled in OSip^'s VPP program, Ody 
ten facilities of extremely large U.S. market-leaders are hnpleroenting XL project plans. About 
20 compaiues participate in CSL

Table ES-1 shows fliat the different federal Initiatives tend to feature difierent types of
business incentives. Incentives depend in part on the goals of the program and types of firms
that are targeted.



ssssss;r::s=Sitr!;-;ssKsr^enforceability.
Given the lack of consensus, if the badly broken poUution control systo is to be

mended it will have to be done through some problem-solving
happens that the Founding Fathers in their great wisdom piovi^ jurt^h a ^
f^of the U.S, legislative system. A basic conclusion to be drawn from

of trying to legislate a better system.



CHAPTERL OVERVIEW OF BUSINESS INCENTIVES

•: i

T>ftnrles of Incentive
Fedend policy malmra have scvetal types of potential instruments at their disposal to 

promote corporate environmental excellenoe. Potential incentives include market-based 
strate^. such as emissions trathng schemes, as weU as voluntary programs that recognize and 

reward 8i^>erior environmental performance.
While there is a rich literature diat examines the relationship between business and laws

to improve enviroruncntal healdi and safety, there are few theories and fewer 
quantitative studies which illustrate what incentives work best Our Hterature search shows tiiat 
most research on business incentives focuses not on the relationship between firms and federal 
regulators, but on how firms respond to other factors such as consumer demand, interest group 

pressure, and media attentiorL
In general, there exist flirec, distinct theoretical traditions on the role between business and 

federal health and environmental laws. These include what observers refer to as the "traditional" 
economic approach, the “levisionisT approach, and a mote recent school of thought developed 
pomarUy by business, for business. The five initiatives examined below variously draw tom t^ 
HifFpiynt groups of thought and research. Before discussing die performance of the five initiatives 
covered in this study, we will briefly review the three distinct sets of reports and findings that deal 
with incentives to industry.

The oldest and most data-rich of the three schools of thought on incentives comes tom 
what is known as the "traditional approach.”^ Developed around 1960 - roughly the same time 
as federal environmental laws and regulations were expanding - the traditional environmental

apptoach is ptemiscd on the idea that firms release pollution into the environment when 
pollution sources lack 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 government, know 
best how to control processes inside a plant.^

Environmental ^■nnwriists have conducted a number of studies on different industries 
which tend to reinforce the idea that command and control laws tend to raise manufacturing costs 
and lower productivity.’ Based on theory and extensive research, traditionalists conclude that the

IH'

^ For a comprehensive review of this Utoatore, sec Jaffe, Adam B., Steven R. Pcteison, Paul R. Pormey and Robert 
N. Stavins. 1995. “Environmental Regulation and the Competitiveness of U.S. Manufactating: What Does die
Evidence Tell UsrJojtnjaZo/JBcoiwmicLiferanire.VoL 30. pp. 132-163.
* Cropper, Maureen L. and WaHaoe E. Oates. 1992. “Environmental Boouanics: A Survey.’ Journal qf Economic
Uteratun. VoL 30. pp. 675-740. , .’ Sec, for Baibexa, Anthony J. and Virginia McConneU. 1990. “The Impact of Environmental Regulations
on Industry Pioductivity: Direct and Indirect Effects.** Journal qf Environ. Econ. Manage., Jan. 1990, PP* 
50-65. Gray. Wayne B. and Ronald J. Shadbegian. 1994. “PoUution Abatement Costs. Regulation, and Plant-Level 
Productivity.’’ National Bureau (rfEconomic Research, Cambridge, MA.



most effective and effident way to improve enviromnental performance is to devdop policies that
harness forces and kt polluting firms decide how best to curb pollution.

While the traditionalist sdiool has endorsed the development of market-based incentives
for several decades, most market-based initiatives are quite recent in origin. While they in
scope and design, most market-based efforts encourage industries to trade emissio^ credits.
Hrms that ate able to control pollution cost effectively sell credits to other companies that find
control less cost effective. The sulfur dfexide allowance trading program, which targets utiUties
regulated under die Qean Air Act, is perhaps the most prominent of such initiatives and is
examined in greater detail later in tiiis report

Recently, a ftmall group of scholars has begun to revise the traditional economic approach
in order to what effects environmental regulations have on tiie competitiveness of U.S.
films.* This “revisionist” group, associated wife Harvard professor, hfichael Porter, conclude that
companies can use environmental leqiniements to gain marioct advantage over compentois.
While intuitively appealing, fee Porter hypothesis, for the most part, is yet to be supported with
much empirical evidence. One recent review of the Uterature in this area concludes that both the
purported podtive and negative effects of environmental regulation on competitivraess were
difficult to detect* Despite fee dearth of evidence to cither support or refute Porter’s hy^feesis,
some have nonetheless embraced his assertion that regulations can promote boA economic
gtowtiii and production.’ The Common Sense Initiative (CSI), a recent EPAeffort to
promote “dcaner, cheaper” production through regulatory reform, is motivated, in part by
levisiooid assumptions. We examine CSI in greater detail below.

The tiiitd nuyor strand of literature, perhaps most relevant to this study, is rooted more
squarely in business traditions. Comprised of articles penned either by business leaders or
industry consultants, the central premise of the business literature is that industry best understands
what drivers are most appropriate.* In feis 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 strains of Porter’s ideas in fee

* See, for example Baibcia, Andway J. and Vcginia McCooncIL im “The Impact of EnviroBmental Regnlaiioas
^ inrfiKHry pmrtnrtivity; Difect and Indmct Effects." Journal of Environ. Econ. Managt., Jan. 1990,18(1), pp.
SO-dS. Gray, Wayne B. and Ronald J. Shadbegian, 1994. “Pollatkm Abatonent Costs, Regulation, and Plant-Level
ProdDcdvity.” National Bureau Economic Reseaidi, Canobridge, MA.
* Poster, ItdidiaelE. 1990. The Competmve Advantage of Nations. New Voit Free Press. See also, “America’s
Green Strategy,” 1991. Srfene[/toAinerfco«. Apr. p. 168. .
* Ppr a <vwipw»iMiamiv<»»!view of tfaklitesatniB. see lafte. Adam B. Steven R. Peterson. BaitiR-Portney and Robert
N. Stavins. 1995. “Enrironmental Regnlation and the Competitiveness of U.S. Manofaciuiing: What Does the
Evidence Tell Us7" Journal of Economic Uterature. VoL 30. pp. 132-163.
’ Jaffe, et aL op. di. p. 157.* See, for example, “Cocporaie Enviromnentalism” 1992, Columbia Journal of World Business. YoL 27. Nos. 3
and 4; Smart, Bruce. 1992. Beyond Compliance: A New Industry View of the Environment. Washington, D.C.:
World Resowfit Institute; The Greening cf Environmental Business: Making Bonom-Une Sense of Environmental
ResponsibiUly. Thomas F. P. Sullivan, ed. RorkvOle, MD; Oovemmeot hastitutts; Changing Course; A Global
Business Perspective on Development and the Environment. 1992. Stephan Sdunidheiny with the Business
Countil for -g—Devetopmeni. Cambtidge, MA; The MTT Press; BIkingtoo, Jddi and Ton Buike. 1987.
The Green Capitallstt: Industry’s Search for Environmental Excellence. London: Vicior Gr^lancz Ltd.
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good for buaness.

follow these tenets and arc examined in greater detail below,
Whik it most closdy reflects real-world business practices, flic bua^ U^tuie k ^

leasttheoicticalofthcthree. Tlw business findings also are supported by the k^t^ti^ve
data Most accounts ofwhat drive industry to deliver superior results are an^otal and den^
either from roundtable discussions, expert panels, or non-scit^ Ws
quantitative data exists to support these assertions may stem from the fart that it ts not in a fcm 
Leiest to release data thatpotentially may fell into the hands of competilors or
publicity. Oftenfiimsdoaotcollectdalathatwouldberelevanttoassessmgincentivesoroollect
it In a way that makes comparisons impossible.

TlieBlsevida«lhu»on»>ch()UiisTOSt«liiiglomibebmi^(lMv^ 
example isar«OTt study in file biaiiie»lile«TO<h«t«^P«'«>toti^wW
compankstespondtopoHiceapecationsoniiamralenraxmmei^i^. Whifcthe^rf
the research differs sligjifly from the question of what incentives flie fcdcrd gove^«t ^ .
to better target business, flie results nonetheless appear to support influential, qualitative studies m
the badness literature.

Researchers surveyed me<hum-sized U.S. steel and semiconductor manufa^g feciUtics
andthcnsttlijectedtheiesultstocxpertrBview. To secure the data, particip^ Anns
promised a^yntity . Overall, the researchers found that the “legitimacy of cnviroimental 
boncenis is the most important incentive for firms that have proactive environmental strategies.
In otiier words, managers must perceive societal expectations conoerni^ the
justifiable. Ckopetarionandtnistwiflii»gulatoiyag<mcieswcrcother£artoisthatdisttng«^
^^Sve finns.^ study also found that, in almost all cases, corporate 
2^ by a top executive who is clearly commioed to cuviron^^
not make poH^ recommendalions, the findings suggest that imuatives which build trust between
companies and federal regulators may appeal to some businesses,

mtemadomd ctmipaiUoM »u*geffl flat UA syfflum of Uw» Kid udiumiEtiMive procedure
tends to place industry and regulators at odds.

Dueinp«n»1ieiiil>neutlyliligioasuiidtin»ooii«umijigii^ofd«pt^t *5^ 
ntflected in tte wndugs on some conclude dutt lefotm is umiply not po«^

Mute WaBm Q. Mte md D«u Fowke. 1996. •mst Eurfraunmna

/(VwtmRoydlnstiiiitertlDtenistioodAff^^ LowJoiuEartiscmPiiblicatioDsLtd.
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EPA’s 33/50 Program is a voluntary pollution prevention initiative tiiat began in the late
1980s The Program was an outgrowth of several events. In 1989, EPA formed its first
voluntary poUntion reduction agteement with trine “ATERIS” (Air Twdcs Emissions Rt^ctions
Inventory System) companies to reduce 83 percent of their toxic air emissions by 1993. This
agreement was mada between then-Admiiristrator WDiam K. Reilly and die AIERIS chief
executive officers in an experiment to test the potential for using vdltmtary agreements to
pollution control.

The following year, the Science Advisory Board’s report. Reducing Risk: Setting
Priorities and Strategies for Environmental Protection emphasiaed the threat of toxic chcmcals
and stressed the need for source reduction as die preferred method to reduce public risk, directing
EPA’s attention towards reducing toxics.^ During die same month, the PoUutLon Prevention Act
of 1990 was passed. It emphasized reducing the quantity at hazardous substances, pollutants, or
contaminants from entering a waste stream or being released into the environment prior to
recycling, treatment, or disposal The legislation focused on methods for tedocing waste at its
source and otherwise preventing the creation of pollution, rather than on controlling or treating

In response to the increased focus on poUntion reduction, EPA launched the 33/50
Program which sought voluntary cooperation from industrial firms to rignificantiy cut toxic
chemicals in releases and transfers primarily duough source reduction. The Program used EPA’s
Toxic Release hiventory (IRl) to monitor partiedpatiug firm releases and the program’s progress.
The TRI is the accumnlation of facility-reported information describing their releases to air, water,
and land of some 450 chemicals.^ Although the TRI covers only a smaU number of facilities and
poUutants, it is nevertheless the most comprehensive collection of firm-specific poUution

(Jata available. The Program’s baseUue year for comparison was 1988.

The Program monitored die emissions of 17 toxic chemicals which are Usted Table 2-1.
The were selected primarily because of dieir threat to the environment and public
health, potential for high ex^sure, volume of production and release, and potential for pollution
reduction and prevention. These chemicals represented the most widely released and most toxic
chemicals in the TRL During 1988,1.49 bfllion pounds of the 17 target chemicals were cither
released to the environment on-site or transferred off-rite to waste management facilities.^
Combined, they comprised about one-fourth of the total TRI releases and transfers in 1988.

‘ INFORM. Toxics Wach 1995. INFORM: New Yak (1995).
*Envin«niental Protection Agency. Reducing Risk Setting Priorities and Strategies for Environmental
Protection, report of Ifae Sdeocc Advisory Board; Relative Risk Reduction Strategies Conunioee to William K.
Really. (9/9aSAB-EC.9(W21) ____ u* EPA has expanded the list each year since 1987. to 1988, rijetasehne year for 33/5a the TRI accounted for the
rdeases and transfers of about 320 toxic chemicals. „ ^
♦ Enviionniental Protection Agency. 1994 Toxic Release Inventory. PubUc Data Release. Office of Poltotion
Preventiou and Toxics (June 1996 EPA/745-R-002).
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1. Bern
*t ^ ■■HI2. and cadmium compounds
3. Ctfbmtetrachlocide
4. CSilocofbna
5 fTiiwntnm atvl OOD^)OUl]dS

6. Cyanide compoonds
7. DidilacDnielbaDe
8. Lead and lead cxanpounds
9. Melbylediyllcetaie

10. Momyandinerajiycoiiqxwnds
11. Mdbyliaobotyl ketone
12. Nlck^ 80] dckd oonqKwods
13. Tetracbocoemyleae
14. Tolneae
15. l,l,l-*McUaroediane
16. Itiddocoeftyleoe
17. Xylenes

A secondary reason that EPA selected these chemicals was tiiat they represent mostly 
aiifoome releaaes and are regulated by the Clean Air Act Amendments (CAAA). Compand that 
chose to participaiB in the 33/50 program would be eli^le for the Eariy Emissions Reduedon 
provision of the CAAA* Tie provision gives firms additional time to comply with applicable 
..tnicriftng standards if tiiey significantly reduce their emlssioDs before the standards ate proposed.

EPA formally announced tiie 33/50 Program in February 1991. The Program had 3 goals, 
as seen in TaWe 2-2. The first goal was a 33 percent reduction (491 million pounds) in releases 
and transfers of 17 toxic chemicals by 1992. The Program’s second aim was a 50 percent 
reduction (744 million pounds) of releases by 1995. Finally, the Program sought to demonstrate 
thpf voluntary reduction programs could achieve targeted zedocttons faster than could be done by 
EPA’s traditional regulatory approach alone.’ The 33/50 Program’s name derives from its first 
two goals.

Table 2-2: Goals of flie 33/50 Program*

Goal Type

« Interhn reduction goal • Fahirr. 17 TTapollutaiite by 33 percent (491 milUon 
t)oinid«) hv 1992.

• Ultimate reduction goal • Redat* 17 TWpoDutaats by 50 percent (744 mJUiou 
txnodfi) hv 1995.

• General goal • Smw that voluntatypoilatioa reduction programs work 
more efiSdenfly (faster) than oonunand-and-oontrd methods.

• iSiLpi Accounting OfiBcc [a], rode Substances: EPA Needs Mon Reliable Source Reduction Data and 

Progress Measures, (Chapter Rqxirt, 09/23/94, GAO/RCHD-94-93).
■'EPA (1996).
*Ib«L



•V

These films were charaaedad by Unger opetMions and aDMonied tor more than 75 pei^t
^^1988rel*asesandtrana£eraofthel7taigetchemicals. More than 60 peici^ of the-Top
fiOCT^panies chose to pailit^ Tl* second group received hwiJati^ to pamciparem
1»1. m?^reprea^a»5,OOOremaiimigccmpaiiiestteetiutted^Mchei^m
1W« (an fiiis not cm the ‘Top fiOOriist). The final group ^mvited to jom
group was comprised of gJOOfinns that did not report 33f» chemical reh^ in 1988, Wdrd
win subsequent years. TV second and third gronps were chatactenied primarily by sn^
operado^ were less responriye to EPA’s soliciiadon for Program enronment; about 13
percent of tiwsc companies partidpated.

Table 2-3; C3wracteris1Ics of Invited and Actual 33/50 Program Partidpante*-**

Group Finns Number of Invitation
Date

Partidpatik>n
Rate

1st invited group ‘T<^ 600" firms 600 Fetaiaiy 1991 60%

2nd invited group TEQ xepocting firms net on
‘TOpeOtrUst

5,000 July 1991 15%

3rd invited group Finns wifli no 33/50 dwni- 
cal releases in 1988 but
emitted some in latex years

2,500 July 1992 12%

Actual 33/50
Participasits

FfiTW that emitted 63% qf
all 33/50 chemical releases
in 1988

8100 16%
l,300firms

I ''

The Program targeted parent companies, rather titan individual fiadlities. By receiving
pledges fiom the parent company, EPA sought partidpatian ftom every faeflity witto Ae

pledged to voluntarily reduce 385 rnmion pounds of pollution.
The Program was designed to recognize a company’s participation when it submited to

EPA in writing its intention to participate and pledged a corporate-wide numerical reduction

S and Cason T. ‘‘Why Do Finns OvacomiAy with Enviiomnental Regulfilions? Uodenmttog 
Paiticipatiaa ia EPA’s 33/50 Program,” Discussion Paper 95-38, Washington DO. Resources for the Future
(1995).
“Ibid.



beyond the Program’s 17 chemical emphasis.
Participants in the 33/50 Program received support from EPA in several forms. EPA 

oreanired regional pollution prevention woikshops and conferences. The inferences brought 
together representatives ftom industry, government, academia, and public mterest groups. They 
sought to foster an exchange of information on the varymg petspe^ves of pollution prevention. 
The conferences also promoted collaborative action and partnerships among the confMence 
participants. Further, they showcased companies that were successful at achievmg pollution 
reductions and pubUcized them in BPA’s media relations, documents, and newsletters.

Other support came in the form of technical assistance to 33/50 Program participante. 
was disseminated on emerging pollution prevention technologies for ’rai chemicals. 

In addition, the Agency provided industry-specific guidance, reference manu^, bibliographic 
reports, and videos coveting topics fixim gwicric pollution prevention to detailed instructions on 
setting ^ip waste reduction programs for specific industries, processes, or materials. Rnally, the 
Program also referred companies to training courses offered by states and private sources.

The 33/50 Program continued to accept new companies throughout its tenure, although 
efforts to actively solicit participation ended in 1994. While the Program’s national goals were 
targeted for achievement by the end of 1995, companies have been encouraged to continue their
reductions.

of Program
TRI dstfl have a two-year lag on public release, tiiat is, chemical release <^ta for 1995 are 

not available until 1997. The lag is due in part to a delay in both company reporting and EPA’s 
compilation of aggregate industry releases. As such, the effectiveness of the 33/50 Program 
tiirough 1995 cannot be determined until the second half of 1997. For now, the Program can be 

evaluated through 1994.
The 33/50 Program can be divided into two evaluation areas: fulfillment of the Program’s 

goals (see Table 2-2) and agreement with the goals of tiie Pollution Prevention Act (PPA).
Both areas are evaluated below.

EPA reports that all three of the 33/50 Program’s goals have been fulfilled. The 
Program’s interim goal of a 33 percent reductiou in the 17 target chemicals was achieved one year

“ EPA did not deny particinaliQn to any individual facility that wanted to pMticipaie, regardless of whether the
parent company pledged its participation. This was aiticizod later by INFORM and GAO because tte parent
company received credit for participation even if only one of its fatties participated. Also, om^es were
recognized as Program regardless of wb^ber a niwnerical reduction goal was speemed.
“ Besides these two areas, EPA also evaluates emission projections througb 1995. Our analysis omits company 
rednedon projections due to the speculative nature (rf fl>e estimations.



ahead of schedule and exceeded by over 100 miUion pounds, as seen in Table 2-4, The
Piogram’s "iritnafft goal of a 50 percent reduction in target chemicals was also achieved a year
eariy. Altogether, the releases and transfers of 33/50 Program chemicals were reduced by 51
percent a57 million pounds) between 1988 and 1994. These reduegons represent nearly twice
the 385 million pounds initially pledged by participating companies.^

Table 2-4: EPA»s Evaluation of the 33/50 ProBram*s Goals^‘

Goal Name Outcome
• loterini reduction

goal
• Beducel7TRIpoUiitBnt8by33

^ettcat (491 mPlion pounds) by
1992.

• Addeved in 1991, one year ahead of the
1992 target date

• s90mIDlon pound reduction
• 40% reduction of Frocram chemicals

• Ultimate reduction
goal

• Reduce 17 TRI pollutants by 50
percent (744 millioa pounds) by
1995.

• Addeved in 1994, one year ahead of the
199S target date

• 757 mlDiaa pound lednction
• 51% reduction of Program Chemicals
• Reductions rqtteseiit twice tiie amount

dedaedbv uartidpatins firms
• Geaetalgoal « Show that votuotaiy pollution

reduction programs work more
effictentiy (foster) than

• 33/50 firms reduced ttiea: diemicals at
foster rates ttian non-paith^iating firms

• 33/50 chemical reductions were at foster
rates than other TRI diemical reductions

iii
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EPA reports that the 757 milUon pound reduction is die minimum amount that Program
participants attempted. About one-diird of participating patent companies made pledges that
extended beyond the Program’s scope. For example, some Program participants pledged to
continue thr-i** reductions after 1995, Other participants claimed a reduction for chemicals beyond
the 17 target chemicals. Several muitinatinnal corporations, which were not targeted by EPA as
potential participants, also pledged their leducticms. Others went beyond targeting end-of-pipe
releases or transfers by attempting to reduce their actual use of toxic diemicals.*^

While the 33/50 Program was iniliated in 1991, EPA uses 1988 as the baseline year to
evaluate the Program’s goals. TRI reporting facilities, however, began reducing their emissions of
33/50 chemicals prior to the Program’s start; about 83 percent of all facilities began reducing
33/50 chemicals emisaons between 1988 and 1991.“ For this reason, the General Accounting
Office (GAO) has criticized EPA for uang the 1988 baseline when analyzing die Program’s

”BPA(I996).
“HMd.
“Ibid.
" Companies that focused on dxanical reduction <fid not stipulate the impact such pollution prevention initiatives 
bad on enviroiimental releases of 33/SO Program chemicals.
“ Otizen Fund. Pollution Pnvmtkm or Public Relations? Washington, DC: May 1994.
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effectGAO axgnes that only leductioos between 1991 and 1994 should be considered when 
evaluating the Program’s progress.

As seen in Table 2-5, the Program’s results change substantially when evaluating its first 
two goals subsequent to 1991. Between 1991 and 1994,33/50 chemicals have fallen by 204 
million tons, representing a 27 percent decrease in target chemicals, as compared to the 51 
percent reduction using die 1988 baseline.

Table 2-5: Comparison of Baseline Years and Participant Reductions to
Program’s Reduction Goals

Goal Name Redaction Goals and 
Year ___

Total Redudioiis 
1988101994

Total Reductions 
1991 to 1994

Intenm reduction goal 1992:33% 40% 12%*

• Ultimate reduction gotQ 1995:50% 51% 27%

EPA the 33/50 chemical reductions by aggregating all firm reductions. The
Agency does not distinguish between reductions that were made hy Program partidpants and 
non-participants. Thus, reductuws that were made by non-participants count towards die 
Program’s goals. GAO estimates that 38 percent of targeted reductions are attributable non­
participating companies.*^

EPA responded to GAO’s criticisms by seeking an independent researdb firm to determine 
die Program’s value. INFORM, a nonprofit environmental research organization, was selected to 
do the analysis. INFORM’s analysis controlled for emisaons reductions attributable to non- 
participating companies.” Its findings confirmed GAO’s concerns about the Program’s weak 
evaluation measures. INFORM showed that 31 percent of the partidpants had already initiated 
reduction activities prior to the announcement of the 33/50 Program.^'”

EPA’s evaluation of the third goal (the Program’s general goal) attempts to separate the 
ooDtributitms partic^ants and non-particqiants to better capture the Program’s affect The diird 
goal was to demtxistrate tiiat voluntary pollution reduction programs work more effidentiy 
(faster) than command-and-oontrol methods. EPA shows that between 1991 and 1994, Program 
particqiants reduced their releases and transfiers of target chemicals by 49 percent, whereas, non-

‘*GAO[a].
^ Qewaal Acooontiiig Office [b]. Toxic Substancts: Status (^EPA's ^rts to Reduce Toidc ReUases, (Ch^ter 
Report, 09/22/94, GAO/RCED-94-207).
" Reductions betweeo 1991 and 1992.
"This estimate is 16 percent tugber than H*A’sq>pioximatioa. EPA bas recognized that a ooasideiable portion of 
tbe leducdOQS reported by tfae Pcogrsin were achieved by films HOC foanally partidpating la the Prognm, but the 
Agency believes the Program’s preseace influenced some of these films to reduce toxic ideases.
”INPC«M(1995).
*Ibid.
” EPA (1996) acknowledges that some of the Program's leductions did result fiom nom-paiticipagits. The Agency 
estimates that about 26 percent of the reductions (196 million pounds) between 1988 and 1991 and 30 percent (82 
million pounds) between 1991 and 1994 can be attributed to non-partietpatiog firms.



affect The reduction difference is also seen when comparing 33/50 chemical releases and
transfers to other TRI chemical emissions. Between 1991 and 1994,33/50 chemical releases and
transfesr feU by 42 percent as compared to all other TBI chemical releases which have fallen by 22
percent Thus Program participants achieved greater reduction quantities in less time than did
non-participants.

Table 2*6; EPA»s Comparison of 33/50 Program Participants to Non-Parfldpants and
33/50 CbemScals to Other TRI Chemicals”

Issue Years 33/50 Program
Partiduants

Non-partidpantt

• Releases and transfas of Program 1991 to 1994 ■49% -30%

• Percent oftotal 33/50 diemical reduction 1991 to 1994 70% of total 30% of total

Issue Yean 33/50 Program
Oieniieds

Other TRI
rSipmfc»ak

• Rdeases and transfers of Program 1988 to 1991 -16% -20%
rbrirriffll'? fnr tmAtmmt- iitirf disposal 1991 to 1994 -42% -22%

• 33/50 chemicals in (soduction-itiated
waste

1991 to 1994 - 1% 9%

The PPA focuses on reducing waste at its source, thereby preventing poUution rather than
controlling or treating it When EPA launched the 33/50 Program it emphasized reducing toxic
chemicals through source reduction. The extent to which the 33/50 Program has fulfilled the
PPA* s goals is the second area to evaluate the 33/50 Program’s success. The best mdi^tor for a
firm’s source reduction activity is its variation in productum-related waste. A company s
production-related waste is determined by aggregating all its tecyded, reused, combusted,
treated, released emissions both on- and off-site. It includes all waste management practices
other than pollution prevention. When production-related waste falls, source reducti^ is likely to
increase. The 33/50 Program did not require participating firms to reduce their chemic^
emissions through source reduction. This may be one reason for the marginal 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 firms,
however, have increased their production-related waste by 9 percent So, while source reduction
activity is low for 33/50 firms, it still outpaces the activity by non-participants.

“EPA (1996). 
"Ibid.
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Citusen Fund, GAO, and INFORM have all ciitkized EPA for not following the PPA's 
emphasis on source ledoctioQ.” All three organizations argue that the Program’s emphasis on 
source reduction should have been an integral part of its goals and a requisite for participation. 
Because source reduction was not required, it was not the preferred waste management method. 
Most companies relied primarily on end-of-pipe treatment technologies or on>site recycling and 
energy recovery, rather than source reduction, to reduce their releases and transfers of the 17 
Program chemicals.”

The 33/50 Program’s 5-year existence is too short to draw any causal relationships 
between the Program and emissluis changes; only associations can be shown. As such, the reader 
should regard the results presented above widi caution: dicy are only trends.

Relevance for Industry Incentives

EPA designed the 33/50 Program so that companies would paidcqMde for a variety of 
reasons. The Agency h(^>ed that firms vrould participate to take advantage of die early emis^ons 
reduction provisions in die CAAA. EPA also believ^ that companies would view participation 

as an opportunity to gain pubUc recognition for their commitment to pofintion management 
Finally, die Program was designed to give participants great flexibility in reducing emissions and 
requited &w prerequisites to jc»n the Program, thereby minimizing the administrative burden and 
allowing firms to decide their most cost-effective mediod of poUuticMi control

The incentive to participate in order to qualify for credit under the early emissions 
reduction provisitm of the CAAA has not been significant as participation in the Early Reductions 
Program is limited. In 1994, EPA had only 40 active applications from facilities and had 
approved 12 for the 6-year extension. The low applicant response may be due to several reasons. 
I^rst it is not certain whether 33/50 participating companies knew of the early reduction 
incentives when they pledged their participation to EPA The small number of active applications 
may lefiect a limited number of companies 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 
qualification requirements.” To qualify, facilities must establish base-year emission levds and 
demonstrate a 90 to 95 percent reduction from those levels. The compilation of base-year data is
ft difficnlt mjj-iirmg » «igntfir.wnt invftstmant nf time Mid pftiSCmneL ConSCqUOltly, 80me
facilities withdrew tixar applkations to participate in the ^gram once they realized the amount 
of resources needed to fulfill the program’s requirements.^^

Large fiinns were more likely to participate in the 33/50 Program. About 60 percent of all 
participating fiirn a were characterize as being large companies with high quantities of both 33/50 

and total TRI chemical emissions. These companies were mote likely to have the resources 
available to invest in pollution reduction activities. Many of tiiese companies began their 
reduction activities immediately after the armootKement of the 1988 TRI data and for the two 
years prior to the initiation of 33/50. By participating in die 33/50 Program, these companies

” auzen Fund (1994), GAO fal[blC1994). and INFORM (1995). 
"INFORM (1996).
*®GAO[bl(1994).
"Ibid.



were abk to capitalize on the redactions that they had already made, showcase their concern for
the environment, and receive publicity through EPA and dieir own marketing strategies. For
firms that were concerned about their environmental image after TRI data were first made public,
the 33i/50 Program may have been a vehicle to show their support for corporate environmental
management.

Hnally, program participant’s pollution management focused mainly on emissions control
and recycling techniques rather than source redaction. As noted eariier, EPA did not require
source reduction activities as a requisite for participation. Yet even without the explicit emphasis
on source reduction, firms partidpating in the 33/50 Program had a greater incentive to reduce
waste at foe source. Whik productionrrelated waste has increased, it has been at a smaller rate
than waste production for non-participatmg firms. Tlic Program gave flexibffity to its participants
and encouraged innovative approaches to pollution control rather than requiring prescriptive
standards for waste treatment and disposaL Thus companies could determine their most cost- 
effective means to reduce emissions which often includes teducing waste at the source. Also, the
Program offered industry-spedfic technical asastance and infonnation on c^rging poUution
pieventimi tlmeby increasing the likelihood of source reduction.

Arora and Cason (1995) researched the statistical probability of a firm partidp^ during
tile first two years of the Program.” Thdr analyses show that firms characterized by high
customer intetfecing were 20 percent more likely to participate in foe 33/50 Progrm, as seen in
Tabk2-7. The authors speculate that one reason for the increased firm participation is due to a
greater proximity to the final customer. EPA marketed the Program as a means for firms to gain
public recognition for their responsibk environmental management Those firms whose
operations were closer to their final customer were mote lilcdy to be abk to c^ntalize on the
increased public recognition and participate in the Program.

Table 2-7; Characteristics of Finns likely to Participate in the 33/50 Program'

Incnwed Frobabllitv (f Partkipatioa
Eajjh niiurmvT Interfacing 20neroeDt

inSMirity 12neroeot
____ T iwfift nuniN»r «f «mj<OveeS 44 percent

Hioh non-33#'50 chemical releases_______ 99Dercent
High33/50 chpanical vekases 22 percent

Arora and Cason also show that firms with larger investments in research and
development (R&D) were more likely to participate in the Program. The authors argue that this
was because finns engaged in substantial R&D had tbe capability to devote resources towards

**AiO(a,S. and Cason, T. *^y IX)I%nisOveiccoiply witeEnvii<wnwlalR<!gulMicm8?UndMStanding 
Participation in EPA's 33/50 Program,” Discussion Paper 95-33, Washington DC: Rcsoorces for tbe Future
(1995).
”lbid.



^Uutionma^e^nt R&D increased the likelihood of participation by 44 percent In addition,
m 2®. that larger firm had an increased the likelihood for Program participation
W pns rdah^ is paitiaUy ve^d by EPA’s report of a 60 percent participation rate fiWlarger

firms at the Program s dose. The authors speculate that larger firms have greater access to 
resou^ that could be dedicated towards pollution reduction and Thns they are more likely to 
participale. RnaUy, a finn’s quantity of chemical emissions, both 33/50 and non-33/50 showed a 
sigmficant relationship ^th its Kkelihood for Program particqiation even after firm size was
^trolled. Thus firms with higher chemical releases were more Kkely to participate in the 33/50 
Program.

In closing, while the 33/50 Program appears to have met its goals other fectots besides 
partopant reductions have contributed to its success. Reductions made by noni>articipating firms 
and reductions made imor to the Program’s start have diluted the Program’s effect When 
coining for these variable^ though, the Program may have resulted in an additional 19 percent 
reduction in 33/50 chemicals." The Program’s flmdbffity, technical assistance, and publicity may 

cncourag^ these enhanced reductions, although the data that to support the assertion are 
mmted. What is known about firm participation is that larger firms with greater chemical releases 
were more likely to participate. Also, firms with larger investments in R&D and greater customer 
interfacing had a greater probability of participating in the Program

I

I4'

EPA also rq>oits prqjectitms ituoogb 1996 whidi are omitted due to the specolath-e nature ot tbe estimatioiifi-

EPA shows that between 1991 and 1994, Program paiticipSDtt reduced tbelr releases and iiaasfcra of taraet 
by 49 pucent. whereas, uoo-participatmg oompa^ reduced their emimdnnt of 33/50 \w 30

^^t, as seen in Table 2-6. Thus there is a 19 percent leductioo difterence that may be due to die Program’s
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5, OSHA’s VOLUNTARY PROTECTION PROGRAMS

I

Introduction

The Occupational Safety and Health Administration’s (OSHA) Voluntaiy Protection
Programs CVPP), adopted on July 2,1982, are voluntary, cooperative agreemenis among labor,
management, and the federal govcmmenL The VPP’s purpose is to recognize and promote
exccllt^ in emptoyer-providcd occupational safety and health management. The primary goal
of participation in OSHA’s VPP is techiced woriqplaoe kgnries and illnesses. Other intended
l^efits of the program indude employer financial savings, improved employee morale, enhoTwvrf
lies with the regulator and employees, and increased production, presumably the fruit of improved
employee morale and fewer lost employee wodcdays.

There are three VPP programs: Star, Merit, and Demonstration. Tlie Star program is the
most demanding program of the three. OSHA’s Star program requirements are based on the
most comprehensive safety and health programs used by American industry. The program aime to
recognize leaders in injury and illness prevention programs who have been successful in reducing
workplace hazards and to encourage others to such success. In order to be eligible for the
program, a general industry applicant (non-construction applicant) must have an average of botii
lost workday injury case (LWDI)* rates and hyury/illncss inddent (H)* rates for the most recent
three year period at or below the most recent spc^c industry average published by the Bureau of
Labor Statistics (BLS). Requirements for an ^plication from a firm in the construction business
are sli^tly different The LWDI rates and II rates must be at or below the national average for
that type of construction. Star participants are expected to demonstrate continuous
improvements in LWDI rates and II rates during their triennial evaluatioas.

A site’s^ safey and health program must satisfactorily address the following areas in order
to qualify for the Star program: management commitment and planning, hazard
hazard constroction and control, safety and health training, employee participation, and safety and
health program evaluation. By addre^g these areas, employers have the opportunity to go
beyond standards set by OSHA to provide the best possible safely and health protection at a site.
Employers who arc approved for VPP participation are removed from routine inspection lists.
This fr^ OSHA’s inspection resources for visits to cstabliduoents that are less likely to meet the
requirements of the OSHA standards. If problems do arise, OSHA and VPP participants address
them cooperatively. VPP does not diminish in any way employeifemployee rights or
responsibilities under die Occupational Safety and Health Act of 1970.

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

' Lost workday injuiyrillDess (LWDI) rate refers to the number of lost workdays through occupatioual injury
illness per 100 en^byees.
^ Injury/Dlness incideat (II) rate refers to the nomber of occupational mjnries/illnesses per 100 employees.
’ A rite may be defined as the geogrQ)hical location of a facility or set ctf facilities. A fadh^ may be defined as
one or more buildings at a site associated with tbe activity or function.



rates worse than the industty’s national average. The Meat program is used to set goals, that 
wbtn achieved, will qualify the site for Star participatioiL A site win be approved for Merit status 
if it is expected to reach Star status.

The Demonstradon program provides the opportunity for companies to demonstrate the 
effectiveness of alternative methods which, if i»x>ven suocesM could be substituted as 
alternative qualiffcations for the Star program in certain situations. It is also an opportunity to 
experiment witii safeq^ and health programs in industries, such as maritime and agriculture, not 
traditionally associated with sudi programs. It also provides a vehicle to test ways to overcome 
problems that may have dlscoutag^ onall businesses from participating in die VPP.

As of May 1,1996, there were 231 participati^ worksites in the VH> -191 in Star, 37 in 
Merit, and 2 in DemonstiatioiL^ 98 different companies are enrolled in VPP.^ There are more 
worksites than companies partic^tating in the VPP because many companies are lefMoseiited by 
mote than one worksite. International Prq)er has the highest number of partidpating sites, 17.^ 

Occidental Chemical and Mobil Chemical are second and tbird with 12 and 10 paiticipatit^ sites 
re^pectivdy.

Partidpating worksites inydve more than 203,850 workers. This is less tiian one-half of 
1% of the workers in tire mining, construction, manufactoiing, ttansportatitm and utilities, 
wholesale trade, and hospital industries.^ This is approximately 19b of the workers in just the 
manufacturing industry. 207 of the 231 (87%) partidpating worksites are from manufacturing.*
73 (32%) of the participating worksites are from the r^mical manufacturing industry.’ Only 3 of 

tile 98 partidpating con^anies fit tire traditional dcfinitidn of a small business — no more than 500 
employees in a company. The primary reason for lack of small business representation is that 
most small businesses simply do not luve tiie resources necessary for partidpation.

The Occupational Health and Safety Act of 1970 (29 USC 651) provides the statutory 
fiamewoik for OSHA*s VPP. ft was enacted “to ensure so far as possible every working man and 
woman in the Nation safe and healthful working conditions and to preserve our human 
lesouices." Section 2(b) of this act specifies tiie means C^ongress intended OSHA to use to 
implement these goals:

(1) by moQwroging cmployccs and enqsloyees in thes effons to reduce the niimhg of occapanonal and 
safety hazards at thek place* of cmploymeot, and to stimulate en^jloycrs and employees to insdtutc new and
to pedEect programs for providing tato and healthfiil waddng oonditiorot

(4) T>y building npon advances already made diicmgh eoQdoya and emjdoyee fantiadves f(v providing
and hralddLul ’working oaoifitioo&.*'

(5) *1>y develoi^ famovative metbods, tedmiqoes, and qiproacbes fiv dealing with occopadraal and 
safety heaUb proUenu.”

* OccupatioBal Health and Safety Administtatioa. VoUaaary Protection Program Pacts. May 1.1996, p.l. 
’Ibid.
‘ However, this is just over 4% of ±c 400oc so Weyeriiaeuscr sites eligible for entry into tbe VPP program.
'' This fignre is based on 1994 emptoyreent data, proidded by tbe 1995 Statistical Abstract of the United States 
rnl>tTi^i»4 ty tbe US Department of Commeree, for die aforementioned industries, the types of indnstties 
participating in OSHA’s VPP.
* These figures are calcalated from OSHA’s 1995 VPP database.
*lbid.
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(13) “by encoutajing joim labor-zaanagemcnt effom to tednoe efifotts to reduce injuties and
arismg fiom employmeot.’’

A commonly asked question about VPP is: aren’t OSHA’s standaixls sufficient to
accomplishing all the goals established by the act? OSHA believes compliance with its standards
alone is not sufficient to accomplish the goals established by the act Standaids, no matter how
carefuUy conceived and properly developed, will never cover all immfc activities and editions
In addition, limited resources will never permit regular or exhaustive inspections of all the nation’s
workplaces. It is employers and employees with their daily experience in the workplace that have
w intimate knowledge of all the processes, materials, and hazards associated with a particular
industry. This knowledge, combined with the ability to evaluate unique hazards quickly, allows
employers and employees to improve workplace safety in ways simply not available to OSHA

How efffectiye has the VPP been?

Evaluating the effectiveness of OSHA’s VPP programs is difficult OSHA that the
purpose of the VPP is to emphasize the importance of encourage tire improvement of, and
recognize excellence in ernttoyer-provided site-specific occupational safely and health programs.
OSHA’s VPP certainly does these things. However, the nlrimfliw question of whether OSHA’s
VPP brings about sigrrhicant improvements in fee safety and hfAUh records of our nation’s
worksites is more difficult to deternune.

One reason for the difficulty in a.sse.ssing the effectiveness of OSHA’s VPP is the paucity
of data on the safety performance of companies before and after they entered the VPP. Both
OSHA and the Voluntary Protection Programs Participants’ Association (VPPPA), a private non­
profit group of VPP members feat helps OSHA publicize and support voluntary protection, have
some data on the performance of companies after they entered VPP, but they possess very little
^ about a company’s performance before entering the program. As a result, it is almost
impossible to ascertain whetiier the significant unpiovements in LWDI rates and II rates that
OSHA and VPPPA present were actually due to participation in the program, were simply tiie
continuation of a trend, or were greater when a parth^ting company was outside the progiam.

For instance, the Thrall C!ar Manufacturing Company in Winder, Georgia decreased its
LWDI rate from 17.9 in 1989 when the facilily began implementing a VPP quality safety and
healfli program to 4.6 in 1992 when the plant was ready to qualify for the Star program.^® No
data is given to indicate what fee LWDI rates were before Thrall’s entiy into fee VPP in 1989.
The decreases occurring from 1989-1993 may very well have been the continuation of a trend.

A second consideration is that two of the criteria for acceptance into the Star program are
decreases in Urates and LWDI rates over the preceding three years. If a company is achieving
reductions in these safety and health indicators even before official entry into the program, riwn it
is difficult to determine whether VPP pushed a particular company to improve their safety and
health programs or vfeetber this was occurring anyway and the company simply wanted
recognition for it

“ Volinitary Proiecdon Program Pardc^ts Association (VPPPA). “Benefits of VPP Participation: Data from
VPP Sites”. June 1996.



Ey«» a comparison of the percent change in LWDI rates and niatCMi of companies
participating in the VPP with their indnstiy average doesn’t reveal much about VPP*s impact 
me most represented industry in the VPP, manufacturers of industrial organic chemicals, saw 
^^e industry n and LWDI rates change more favorably than the average n and LWDI rates of 
WP par^ipants for 2 of the 3 years for which data was available (See Chart 1). It is lilrely that 
wth the improvement occurring in safety and health performance throughout industry, the 
indim^ II and LWDI average arc likely to be improving more rapidly than the average of VPP 
participants m many industries, not just in die industrial chemical industry Diis
reality makes assessing OSHA’s VPP quite difficult '

i

LWDI Rato Industiy Avg. Cluing* vs. LWDI Rats VPP PartlelpanI Avg. 
Changs. induatrUd Organic Chsmieal Manufaeturara, Chart 1

2D

■% Change In LWDI 
MuetryAvg.

D%CtungeinLWDi 
VPP Avg.

Source: Calcolated from OSHA’s 1995 VPP Data
numbers indicate a worseaing safety pcrfoimance. Negative numbeis an improving safety

all this in mind, OSHA and VPPPA do provide some data which indicates that the 
VPP does improve a site’s safety and healdi performance. Mobil Oil’s Joliet, TTUnrnc refinery’s 
LWDI rates bom 1983-1987 were 4.5,3.8,3,8, and 3.8 respectively. Mobil beUeved its safety 
program had “plateaued”. It was dissatisfied with this performance and wanted to see 
improvement In 1988, the Joliet refinery began implementing VPP safety and health programs. 
FoUowing OSHA’s VPP framework, Joliet increased employee involvement and top management 
participation and improved documentation which allowed Joliet to refine ils safety and HmUH
program. By 1993, two years after its approval to the Star program, its LWDI rate was 0.1 (See 
Chart 2).
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yobll OH'a JolM Injury and Loat Workday Ratea 1984*1«93, Chart 2

Soon*: Vobntety Protection Program Partic4)am*8 Assodation. ‘benefits of VPP Paiticqalion: Data firan VPP
Sites*** 19M.

Tlie Weyerhaeuser Paper Company provides another good example of how the VPP
improves a site’s safety and healfli perfonnance. Valliant Mill, producers of pulp and paper
container board in Oklahoma, like Joliet, believed its safety and health performance had
“plateaued” in 1988. As a result; Valliant began using OSHA’s expertise 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 witnessed VaHiant’s entry into the Star program. Even
though Chart 3 seems to indicare improvements were already occurring before Valliant’s VPP
association, Roger Strain, Valliant’s safety and health manager, mflintainB further improvement
probably would not have occurred widiout OSHA’s expertise.

Valliant Mil Safety Record, 1976-1992, Chart 3

Inlunr Incident rate!

- k«|la« v«iki«|
!• vrr«.i,y
i»»j • vtr ttuj

76 7B 77 78 7ea0 8ia2 83 84 8S86S7 8S8000 91 92939496

Source: Vobntary Rrote^aa Program Paiticquiu’s Associatioo. ‘benefits of VPP Pjurtic^patioa Data from VPP
Sites,” 1994. Koger Sttaio, Safety and Health Manager of Valliaiit provided ftom 1993 to 1995.

'^y do some sites participate and not others? Companies generally leave 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 participation will
be discussed in the following section.



mat are Industry's iflLforpa-I'.t'-HiU'llafn VPP?

Tliete are a number of reasons jfor the participation of companies in OSHA’s VPP. One 
reason for VPP participation is the recognition it brings to companies. Companies are always 
looking for a competitive edge. Some companies believe VPP participation their image
ui the eyes of their customers. For instance, many of the customers of Fisher Controls, 
nmufoctimrs (rf rotary and ball control valves, are companies tiiat also partic^te in the VPP. 
Fisher believes its participation in the program increases its attractiveness to potential buyers of its 
products.

A second reason for VPP participation is that OSHA provides a set of fiesh, independent 
eyes to inspect a site’s safety and health program and to evaluate its quality. OSHA provides 
^mahvalidation that a company’s safety and health program is operating effectively. OSHA 
inspects Star participants once every three years. If a participating Star site has been inspected 
once and is in good standing, OSHA pcrfiotins subsequent inspections as infrequently as once 
every five years. OSHA’s VPP onsite inspections are more frequent and more thorough than 
OSHA s programmed compliance inspections, which occur as infipequently as oncy- every 20 to 30 
years. OSHA’s VPP onsite inspections require safety specialists and industrial hygienists to spend 
up to two days to exhaustively examine the wodcsite to identify the types of hazardous conditions 
tiiat might exist Some companies insist that one motivation for entering the program is 
subjecting the site to OSHA’s ejqpert evaluations. The evaluations usually result in 
recommendations that lead to refinement of a company’s safety and health program.

The feet that more time and resources seem to be spent scrutinizing Star program 
participants, the best examples of excelleoce in safety and health performance in industry, than 
other companies seems to indicate that OSHA’s priorities may be misplaced. However, it is 
in^ortant to realize that OSHA’s average programmed inspection time period of 20 to 30 years 
per comply is misleading. OSHA inspects the most hazardous companies, which it determines 
based on injury and illness rates, far more frequently, as often as every couple of years. In 
addition, no companies are exempt from OSHA’s investigation of employee complaints. One 
^pect of the Star program whhtii is appealing to Star participants is the fact that any situfltioTi that 
involved employee endangerment would be resolved cooperatively with OSHA. OSHA’s 
inspectors would not storm a company’s property or ta1n» any enforewnent action 
cooperation did not resolve the proUem.

OSHA justifies their use of resources in this way by pointing out that the direct impact of 
VPP evaluations is greater than OSHA compliance inspections. What is the evidence for this? 
OSHA data show that an average of 91 employees are covered by each OSHA compliance 
inspection; an average of 756 employees are covered by each VPP onsite evaluation. Every hour 
of OSHA compliance activity covers 3.0 employees; every hour of VPP activity covers 8.3 
employees.^ However, one could argue that the impact of OSHA con^liance inspections, even if 
they target fewer employees per inspection, might very well be more important because a typical 
OSHA site has much greater room for improvement a Star site whidx by definition is
supposed to be among the best in its industry.

Requemly Asked Questions on VPP", Job Safety and Health Quarterly,
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A ttiinl leason for VPP participation is that it allows ciKnpanies to have a good
r^onship with the regulator. Working cooperatively with the regulator means a company’s
views and concerns ate more likely to be incorporated doting fonnulation of regulations and
cnforccnrent guidelines. Companies have gradually come to realize that OSHA’s commitment to
cooperation is genuine. This in part accounts for the increase in company VPP participation from
51 in 1995 to 98 in 1996. Cooperation is a contrast to the adversarial rclatioiiship that often
typifies OSHAfindustry relations.

The VPPPA cites employee benefits as another incentive for participation in the VPP,
VPP par^ants repeat higher morale among employees, increased productivity, decreased
absenteeism, and an increase in the quality of prodw^n. Unfottmiately, VPPPA provides little
data to substantiate these claims. For example, VPPPA points out tiiat the Rad New Holland
Plant in Qrand Island, Nebia^ expeiienoed a 13% increase in productivity and a 16% decrease
in scr^iped product that needed to be reworiced during its first three years in the VPP.‘* Nothing
is mentioned about what levels of productivity increases and scrapped product decreases were
before into VPP. They may very well have been greater. Also, it is possible diat the
productivity increases were due to otiher factors such as improved technologies or m^i^uy nirnt
strategies.

A final and periiaps most important reason for VPP participation is its impact on a
company’s bottom line - its profits. OSHA’s inspections, program requirements, and evaluations
of VPP participants, though only partially te^onsible, are almost certainly due some credit for
reducing II and LWDI rates. The decline in H and LWDI tales enable tiiese sites to have lower
woricer compensatiwi premiums and insurance rates. So not only is the workforce with
safer wotioug conditk^ but a company’s competitiveness is enhanced

For instance, the Monsanto Chemical Group in Pensacola, Florida reported woricers’
compensation costs of $168,000 in 1989, the year of its VPP approval Four years later, the
fecility experienced workers’ compensation costs of $87,000.” Mobil OU Corporation’s
Paulboro, New Jersey Refinery experienced even more dramatic savings. MoWl Oil Paulboro
reported worker’s compensation costs of $200,000 in 1991, and costs of $22,000 in 1994, tiie
year the facility was approved into the VPP.‘‘^ Again it is important not to interpret this data out
of context Certainly, companies don’t need OSHA’s VPP to look out for their profit margin.
They probably would have achieved most if not all these reductions on their own without VPP,
However, OSHA’s VPP does provide an extra set of eyes, a forum for recognition of safety and
health excdlence, and an opportunity to develop a cot^rativc relationship with the regulator.

I Initiatives

What is to be learned fiom this look at OSHA’s VPP? One lesson is that even a program
that’s almost 14 years old and that seems to save companies money and provide other benefits,
still has a very low participation rate. One reason for this is tiiat many companies believe they

“VPPPA
“Had.
“iWd.
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7. GENERAL CONCLUSIONS

»

The most important conclusion about the federal programs examined is that four of the
five programs (SQ^ emissions tradmg is different in almost every way fix>m the other four
programs) ate peripheral, both to business and society. They do not address most of the
important problems with the pollution control system nor do diey contribute significantly to
improving environmental quality.

OSHA Star and the programs related to it have succeeded in establishing a positive itnay,
but it is very debatable whcdrer tibe programs have made any m^ contributiai to occupational
safety and health. OSHA has no information to support such a contention. Of the few companies
we talked to who had facilities partidpatmg in die OSHA program, some dronght die Star
program contributed to improved woAer safety, others did not tfiinlr so. From the perspective of
OSHA, the programs allocate scarce resources to the facilities that least need it From the
perspective of pariic^patiiig companies, the programs improve the working relationship with
OSHA, but most companies hardly ever see an OSHA in^iector an^ow.

XL and CSl may be too new to evaluate with any certainty, but there is no indication that
eiriier program will malm a mujor contribution to cnvircmmental improvement or to lowering the
cost of the pollution control system. Both programs have contributed to improved
communications among the interested parties, but the other side of this coin is the high
transactions costs of participating in either program. As of diis writing, it seems quite possible
that the high transactions costs and low pay-offe wiU result in die demia* of one or both programs.

33/50 is quite different from XL and CSI in that the transaction costs of participating were
close to zero. The minimal threshold for participation and the looseness of the criteria for success
make it difOcult to know how much impact 33/SO had. It has met its goals, and die group hired to
impartially evaluate die program believes diat the existence of the program did contribute to the
reduction in toxics that was achieved. A number of industry people believe that the program was
instrumental in reducing toxics emissions. However, it is debatable whether a program like 33/50
could be successful today.

It is worth examining why the three EPA programs have not achieved more. We ftink
there are three major reasons: 1) the lade of a statutory base; 2} EPA management; and 3)
pervasive mistrust

The pollution control system, to an even greater degree than most government programs,
is driven by legislative mandates. What gets done, when it gets done, and how it gets done are aU
determined by the statutes and the litigation that follows the statutes. It is therefore very difficult
to make any non-statutory program work. DecisLons are difficult to reach, because in die absence
of statutory authority consensus must be the mode of decision-making. Business participants
steer the programs to peiiidieial matters because dieir general counsels caution diem against 
taking any action that mi^ result in litigation, and EPA cannot provide protection against third- 
party soils. EPA personnel give the non-statutoiy programs low priority because most of their
effort is devoted to meeting requirements set by Congress and die courts.



Wc do not have oiough information to pass judgment on BPA’s of the
programs. However, there is good evidence that for all three programs the advanced planning in 
EPA was inadequate. TTiis made less difference for 33/50 than forCSI and XL. For the latter 
two, the agency seemed uncertain about what it wanted to accomplish or how it planned to do it 

because the agency is organized and structured to implement statutes, the organization to 
implement the non-statutory programs is ad Jl£!£ and not well cowdinated with the rest of the 

agency.

Pollution con^ efforts are generally characterized by mistrust and paranoia. Each of the
major elements—business, enviros, EPA, the states. Congress—tends to >tiinv that the other 
elements are intent on unriermining the public interest and that these other elements have a major 
advantage in whatever baidcs take place. In this climate, programs that depend for thedr success 
on cooperation, voluntariness, and trust do not fare welL

The SO2 emissions trading program has been successful In lowering compliance costs, 
although it is difficult to separate the effect of the trading provisions from the effect of the other 
SOj provisions in the 1990 CAAA. At the least, it can be said that flexibility in minting standards 
sharply lowers the <»st of meeting the standards, and that trading can be an important component 
of flexibihty. As with XL and CSI, SQi trading is a relatively new program, and a much more 
definitive evaluation will be possible in tiie future.

A final important note 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 response to criticisms of the program by GAO and others, EPA did build in an ongoing 
evaluation of the program. But tiic other four programs lack such capabiliQr. If the agency. 
Congress, and the pubUc are supposed to leam something from these programs then it is essential 
that the implementing agency provide a neutral ongoing evaluation. In the absence of such 
evaluation, judgments about the program will be based on politics and the «irin« of the spin 
doctors—not an effective basis for making public policy.

Business incentives

Just as it is difficult to find a regulation that fits all firms, it appears that there is no single
incentive that ^)peals to all businesses. In fact it is difficnlt to find a voluntary federat initiativ/* 
that appeals to business at alL Four of the five initiatives we examine are largely voluntary 
pro^ams. Some of the OSHA VPP is codified, but participation is not mandatory. The sulfur 
dioxide prog^ established under Title IV of the Clean Air Act Amendments, is an exception 
and thus participation rates carmot be used as a proxy to test whether the incentives under the 
program are attractive to business.

Our analysis of participation rates 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 manufacturers invited by EPA to 
j^ 33/50, about 14 percent signed on. Similarly, there are about 98 companies with 231 work 
sites enrolled in OSHA’s VPP program. Only ten facilities of extremely large U.S. market-leaders 
are implementing XL project plans. About 20 companies participate in CSI.

i
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Table 7-1 shows that the different federal initiatives tend to feature different types of
business inantives. Incentives depend in part on the goals of the program and types of firms that
^ targeted Por example, the goal of the emissions trading program is to lower the cost to firms
of ̂ mplying with sulfiir dioxide reduction requirements of the Qean Air Act Amendments. To
achieve this, the program targets a relatively narrow group of similar firms that emit large
amo^ of the substance, and are thus comprise a potential maiiret of buyers and sellers of

As Table 7-1 iUusiiaies, the SQjemissions trading program offers participants the most
tangible economic benefits. Direct financial incentives under the program include both market
emissions tradmgprovisioiis, as wcU as greater flexibUity In how firms may achieve reductions In
cont^ to the sulfur dioxide program, 33/50 is designed to provide participants with greater
public recognition. OSHA VPP is advanced 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 firm<y in a

Table 7-1

Busfaiess LioeiIttres ContahiftH InHfaUvM!
Direct IXKfirBCt Public

recognition
Rcgtdaioiy
lelatians

Cmpocate
customer

Public
customer

33/50 X XOSHA Star X X
X

CSI X XProject XL X X

I

Because the goals and the incentives under the five initiatives vary, business participants
offer di&icnt reasons for selecting particular programs. 33/50 and OSHA Star both appeal to
ctunpanies because the initiatives tend to dovetail widi internal company programs. Firms algn are
attracted to clear, demonstrable goals. 33/50’s emission reduction goals that arc gauged by the
Toxics Release Inventory rate highest in this regard. Finns also are attracted to tangible rewards
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.

The experience with 33/50 demonstates two important general tiiemes. First is the
importance of simplicity. When EPA tried to initiate a Mow-np program but with additional
che^ and controls, potential industry participants balked at the controls and declined to
participate. The program never got underway. The second theme gets to the reason for iniriating
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
facihties. The enforcement office in EPA similarly was uncomfortable with a program in which
coinpbance could not be enforced through litigation. There is a fundamental conflict between the
business community’s desire for flexibility and simplicity and die environmental community’s
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de^forcenainiyandciifotceabaity. I^k of trust umlerUes the cnvironmeiitalist pas
and until some way can be found to increase mutual trust the fundamental conflict will remain.

CSI and Project XL are generally unappealing to most businesses because they require 
com^y employees to attend numerous meetings, draft lengthy plans and progress reports, and 
soh^ public mpuL Also, bec^ CSI and XL depart so significantly from the^tmri^tory 

jrstem, non-participants perceive the probability of success of these two initiatives as fiurlv low
^f<»aliMi<m(rfb»!d«S8.CSIaadXL’,poieniiiilpayoftTOgiett«ioi^htowiin»nttte '
tome and nwurce commitments. XL participants are attracted to tbe potential for innovative 
regulatory flexibility and the chance to solve problems creatively.

hi sunu^,whrk the federal iiutiativcs we ewuninedinayteU us whether the program
provided appealing incentives for the targeted industry, tiiey cannot tcU us whether sudh
inca^workfor all businesses. For example, 33/50 targets large manufectoiters that emit and
tran^ large amounte of toxic emissions. It is unclear whether such a system would appeal to 

service industries whose emissioiis tend to M below Tltl reporting Similariy
the direct financial incentives oficied under the emissions ttading program targets a fairly narrow 
group of firms tfam emit large amounts of sulfur dioxide. It may be more difScolt to use emissions 
tradi^ schemes in cases where one facility tends to account for most of the major releases of a 
certain type of poflutant, or where there are a large number of smafl sources.

pwis far. our discussion assumes that federal regulatory agencies have tbe ability to devise
and unplement programs that provide sigtrificam business incentives. Even if there were 
allusive data to isolate what incentives among tbe federal initiatives works best, business would 

have to agree that federal regulatory agencies are the best source of such incentives. While 
uiere is currently little agreement on what types of federal initiatives work best, tixeie is even less 
agreement among business whether the fed^ government should administer such programs.

Mmy businesses want state agencies to have greater authority for crafting and 
administering initiative Some smaller businesses do not want initiatives, but simpler reforms, 
^h as one-stop permitting schemes. In contrast, some large, mnltinational corporations seek 
incentives that help them to compete in a global economy.

Tie diyeraty of >ewpoint8 is not merely a function of the diversity of business. Even
butineu associations which share similar goals and company characteristics, such as GEML have 
diflnculty agreeing on what types of incentives arc most desirable.

While it is difficolt to state witii any certainty what types of business incentives arc most
desirable, tiie five initiatives do illustraie what program features business find most appealina. It 
appears that simplicity is the rule. Attractive programs and initiatives such as 33/50 and OSHA 
VPP tend to mirror ongoing EHS programs within firms. Business also prcfcis initiatives with 
clear goals and objectives. Initiatives that require significant employee time and other resource 
commitments are not as appealing as initiatives such as 33/50 which require little more than a 
corporate signature and good faifli efforts to 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



doing so, regulators also must understand that unless such bold initiatives dcUver demonstrable
results, most businesses will prefer to invest their time and effort elsevdiere.

There is widespread discontent widi die existing regulatory system. This can be
determined by talking to almost any of the regulated or any of the regulatois, and it is highlighted
by the peculiar phenomenon of the EPA Administrator putting the higher priority on agency
efforts to circumvent die basic stamtoiy system that is supposed to govern the agency’s actions.

There is not a consensus on how to change die existing system. Although there is
agreement on some abstract principles, e.g. there should be more flexibilily and greater efficiency,
the agreement breaks down as soon as specific measures are proposed. Even among large
corporations, tiierc is disagreement over sudi basic questions as whether existing standards
should be maintained and whether standard-setting should be decentralized to the states.

Given the lack of consensus, if the badly broken pollution control system is to be mended
It will have to be done through some problem-solving negotiating mechanism. It so happens that
the Fomiding Fathers in their great wisdom provided just such a n^^rhaniimi in the fonu of the
U.S. legislative system. A basic conclusion to be drawn from our look at die administrative
attempts at reform is tiiat there is no short-cut, no way around the diffinitt taav ©f trying to
legislate a better system.

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

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

• Clear goals and simple procedures are major assets of a program and arc important
incentives for business participation;

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

• The lack of program evaluation efforts impedes efforts to draw the correct lessons
from a program and leaves it vulnerable to any politically convenient interpretation.



Industries of the Future liltp://\vww.oit.doe.gov/IOF/industry.html

Industries of the Future

The Uii^ 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 of Industrial Technologies 
within the Department of Energy's Office 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 industi^-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-flmded 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

Aluminum - Works in the refining of alumina to the fabricaiion of a broad range of 
^ products from beverage cans to aircraft and construction materials.

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

consumer goods such as daigs, detergents, and paints.

Forest Products - Produces wood and paper products for a wide variety of 
I consumer goods, such as stationeiy and paper tissues, and industrial products, 

such as cardboard packaging and paper for newsprint.

1^^ 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.

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

durable goods and in virtually 100% of machine tools, manufacturing machinery, and 
similar capital goods.

Ill|| Petroleum - Converts crude oil into fuels and feed stocks used in a wide range of 
"products for transportation, incluslry, electrical geiieiation, and heating.
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Kil Steel - Makes, shapes, and sliips steel products, one of the most basic and widely 
Housed 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@hq.doe.gov.

1 PIT Home Page | Search | Map of Site | Feedback |
Energy Efficiency and Renewable Energy Network (EREN")

I DOE Home Paue | Related Industry Links |
Disclaimer and copyridu notice.

Last revision date; Februai^ 10, 1997
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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 Chemge 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.

Results in Brief 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 
consistent 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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Background 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.* 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.^

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 action.^ 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. J

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

‘The 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 
Working Group II Second Assessment Report: Summary for Policymakers: Impacts, Adaptation and 
Mitigation Options, Intergovernmental Panel on Climate Change, Working Group II, Technical Support 
Unit, Oct. 20, 1995. For additional information on the issue of global warming, see Global Warming: 
Difficulties Assessing Countries' Progress Stabilizing Emissions of Greenhouse Gases 
(GAO/RCED 96 188, Sept. 4, 1996.)

“Greenhouse 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.

“According 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 of Technology 
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 landfills. Under the program’s WasteWise 
element,’’ 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.

^EPA refers to it as WasteWiSe.
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Greenhouse Gas 

Reductions Reported 

by EPA Are Not
Limited to Program 

Effects in Two of the 

Four CCAP Programs 

We Examined

Efforts to improve energy efficiency, increase recycling, aind 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.^

Green Lights Program 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 j 
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

^According 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).® 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 “ailies,” 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 had 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 
companies told us that they had undertaken major lighting upgrades in the 
past few years without epa’s assistance.

®This survey 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 orgamizations. 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.

State and Local Outreach 
Program

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 an}way, they halved the 
initial estimate.^ The result of these adjustments was an estimate that
8 million households did reduce their energy consumption by an average 
of 5 percent each.

Studies by an epa contractor and the hardware association raised ' )
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

^Although 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)
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.® 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.

Source Reduction and 
Recycling Program

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 WasteWise as of March 1997. EPA reported reductions 
from WasteWise 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 WasteWise 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.

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

“Environmental Mercliandising and Advertising/Promotion in the Retail Hardware/Home Improvement 
Industry, National Retail Hardware Association (Indianapolis, IN: Aug. 1995).
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The range in estimated reductions attributable to the WasteWise 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.

Coalbed Methane Outreach 
Program

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. j

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 compcmies 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 entities 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.’”

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

‘“Such 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.

Projected Greenhouse 

Gas Reductions 

Exceed Historical 

Results for Three of 

the Four CCAP 

Programs We 

Examined

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 
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.

Green Lights 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 j
organizations that participated in the program for 5 years had upgraded
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only 34 percent of their upgradable floor space within that time period. 
(See fig. 1.)

Figure 1: The Results of the Green 
Lights Program for the First 5 Years 
Were Below EPA’s Goals Cumulative proportion of participants' upgradable square feet upgraded 

100

After 1 year After 2 years After 3 years After 4 years

[i~1 Performance to date 
B EPA goal

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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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, anc 
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." 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.

Source Reduction and 
Recycling Program

EPA estimated that the program’s WasteWise 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 WasteWise 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)

"Gretchen 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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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.

Agency Comments 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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Participants, Funding, and Other Details 

About Four CCAP Programs

Dollars in millions
Source Reduction and Coaibed Methane State and Local

Green Lights Recyciing Outreach Outreach’
Targeted gas(es) Carbon dioxide Carbon dioxide and 

methane
Methane Various

Type of participants Businesses and Businesses and iocai Coai companies States, territories, and
governments governments Iocai governments

Number of participants 2,308 513 13‘> 29 states, Puerto Rico,
42 cities

FY 1996 funding $20.1 $2.9 $1.7 $5.3
Greenhouse gas reductions 
through FY 1996 (MMTCE)

0.6 0.9-2.4“ 2.7“ 0.8

Greenhouse gas reductions 
estimated in 2000 (MMTCE)

3.9 4.1-8.9 6.1“ 1.7

“The State and Local Outreach Program was primarily intended to help lay a foundation for 
greenhouse gas emission reductions beyond 2000, not to achieve greenhouse gas reductions by 
2000. However, according to EPA, the program did achieve substantial reductions through 1996 
and is expected to achieve even greater reductions in 2000.

‘’Represents number of projects.

“Data for the Source Reduction and Recycling Program are for fiscal year 1995.

“Represents "gross" reductions. "Net" reductions are estimated to be about 40 percent of the 
"gross" reductions-1.1 MMTCE in 1996 and 2.6 MMTCE in 2000.
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Comments From the Environmental 

Protection Agency

Note: GAO comments 
supplementing those in the 
report text appear at the 
end of this appendix.

See comment 1.

See comment 2.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D C. 20460

JUN .9 m

OFFICE OF 
AIR AND RADIATION

Mr. Peter F. Guerrero 
Director
Environmental Protection Issues 
U.S. General Accounting Office 
Washington, D.C. 20548

Dear Mr. Guerrero:

I appreciate the opportunity to review and comment upon the draft GAO Report, 
Information on Results of Four EPA Climate Change Programs. My first comment is
that the initial scope of your review, as presented in a Memorandum from GAO to EPA (August 
27, 1996), was a much broader review of the Climate Change Action Plan (CCAP) programs 
than what you refer to in the Report. This original scope included first a determination of “the 
types of performance measures EPA has developed for CCAP programs.” It is therefore 
disappointing that the draft Report fails to mention EPA’s significant accomplishments in 
measuring, evaluating, and reporting on the progress of CCAP programs.

EPA has developed a successful and extensive system of performance measures and 
program evaluation. EPA devotes considerable effort to obtaining the best possible information 
upon which to evaluate the programs. For example, EPA reports the results of the Green Lights 
program based exclusively on detailed reports submitted by the program's partners on over 
14,000 completed projects around the country. These efforts and the efforts of other programs 
have provided maximum accountability and valuable information for program development. 
EPA’s performance measures have been reviewed in detail by your staff and are largely the basis 
for GAO's Report.

I would like to draw your attention to a recent report by the EPA Office of the Inspector 
General (OIG). The OIG recently completed a review of some of EPA’s important CCAP 
programs (Risk Reduction Through Voluntary Programs. Audit Report No. E1KAF6-05-0080- 
7100130, 3/19/97). The OIG found that the programs “effectively estimated the impact their 
activities had on reducing risks to health and the environmenL” and that the programs “used good 
management practices,” including good planning, progress evaluation, and program adjustment. 
The report concluded that “future voluntary programs could benefit from using similar 
measurement techniques.” The revised, narrow focus presented in GAO’s draft Report does not 
sufficiently recognize the high standard of accountability that EPA uses in evaluating and 
reporting on its CCAP programs.
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See comment 3.
While the GAO draft Report does include important issues regarding measuring program 

success, they are ones that are difficult for all market transformation efforts. EPA has always 
recognized that there are many difficult analytical issues in evaluating the success of voluntary, 
market-based programs, and has therefore conservatively estimated the impacts of the CCAP 
programs. EPA has openly discussed these issues with your staff. There is some uncertainty, for 
example, in isolating the effects of a program such as Green Lights from other factors within the 
market. This uncertainty can work in either direction - leading programs to overestimate or 
underestimate results - depending on the measurement techniques used. In order to address this 
uncertainty, EPA has either adjusted a program's numbers or chosen methodologies that would 
likely underestimate the net impact of a program. For two of the four programs examined, GAO 
points to the absence of specific “adjustments” as, in itself, a significant conclusion. For some 
programs, however, EPA has instead decided to use a generally conservative approach rather 
than make arbitrary “adjustments” where sufficient data is not available. GAO should recognize 
in the final Report that there are different means of handling uncertainty, that EPA has addressed 
these issues in a reasonable manner, and that EPA does not overstate its program 
accomplishments.

For example, the Green Lights program’s reported accomplishments likely significantly 
underestimates the actual accomplishments for a number of reasons. The Green Lights program 
is an informational program that generates broad awareness and provides technical informational 
to everyone who is willing to use it, regardless of whether or not they join the program. EPA 
monitors the program’s performance based exclusively on completed projects reported by those 
who join the program and fill out aimual reports. EPA believes that this methodology is highly 
conservative. Although a majority of lighting technologies purchased today for buildings remain 
the least efficient technologies, there has nevertheless been substantial improvement in the 
market share of the more efficient technologies promoted by Green Lights since the program 
began in 1991 (based on U.S. Census manufacturing and sales data that we have shared with 
your staff). EPA is reporting only a fraction of this larger market improvement as being 
attributable to the accomplishments of the Green Lights program.

The true program impact of the Green Lights program is likely much larger than what 
EPA has been reporting to date, and EPA intends to study improved means of measuring this 
impact. We have provided your staff with evidence to support the many reasons that the Green 
Lights program estimates are conservative. The main reasons are summarized as follows:

(1) The impacts of Green Lights’ efforts to generate awareness of cost-effective investment 
opportunities for energy efficiency are widely dispersed, with only a portion of those who 
make such investments joining the program.

(2) EPA widely distributes its important technical information on lighting. A large number 
of people who attend the Green Lights’ lighting upgrade workshops, for example, do not 
belong to the program.
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See comment 4.

See comment 5.

(3) Because partner reports are submitted once a year, there is up to a one-year time lag in 
measuring program performance. This is especially significant because the program’s 
accomplishments are now rapidly accelerating; 40 percent of the program’s current 
accomplishments have been generated by upgrades that were reported within the last 
year, despite the fact that the program is 6 years old. This alone suggests that true 
program impact is underestimated by 20% or more because of the reporting delay.

(4) Not all partners complete and submit reports once they’ve completed lighting upgrades, 
resulting in under-reporting of partners' true accomplishments. EPA is studying 
alternative methods for information collection.

The GAO Report raises some of the many important issues regarding measuring program 
results that EPA attempts to address in evaluating its CCAP programs. As the programs’ market 
impact increases and better information becomes available, we intend to better isolate the broader 
market impact of the programs, rather than relying exclusively on techniques such as measuring 
direct program participation. EPA intends to study the issue further this coming year. EPA does 
hot believe that asking a few partners retrospectively whether or not they would have completed 
the upgrade is an appropriate means of completing a study. The intent of the Green Lights and 
other CCAP programs is to generate awareness and provide the support and technical 
information needed to allow partners to invest in profitable energy efficiency. After realizing 
extremely high returns on their investments, while improving the quality of their lighting, it is 
not surprising that partners' hindsight includes “20/20" vision. We view this as a major 
accomplishment -- making energy efficiency investments part of the normal business practices is 
the ultimate measure of program success. However, we know from experience, and from the 
continued inefficient practices of a majority of businesses today, that getting partners to devote 
their capital to non-traditional investments, such as facility energy, is anything but normal 
business practice. This is also widely documented outside of our own program experience 
(including the Office of Technology Assessment study referenced in the GAO Report). Although 
GAO has not shared with us the names of the companies that it finally interviewed, 1 encourage 
you to discuss with my staff that supports these partners the considerable efforts it took to turn 
each of those partners into a success story.

With regard to estimating the future impact of the programs, EPA does assume that, for 
some programs, current and future partners will do better than initial partners in the program.
For example, the Green Lights program expects that partners who have recently joined the 
program will do better in meeting their full commitments than the partners that joined in the first 
year (i.e., the partners that have been in the program for the full five years of the commitment). 
As you acknowledge in the Report, EPA has demonstrated that this improvement is already 
occurring. After two years in the program, for example, partners that joined ion 1995 have done 
considerably better than the first year's partners, achieving four times the energy and pollution 
reductions (despite smaller commitments). This suqcess has improved steadily since the 
beginning of the program, and current partners are well ahead of the program’s targets. This is in 
part due to changes made in the program to improve parmer support. EPA is pleased that the
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See comment 6.

programs are improving through time, and does not believe that the forecasted program impacts 
are optimistic. As mentioned previously, the program impact is increasing rapidly: 40 percent of 
the program’s current accomplishments have been generated by upgrades that were reported 
within the last year, despite the fact that the program is 6 years old.

Finally, I would like to point out that the draft report inaccurately uses the Energy 
Information Administration's (ElA's) survey of commercial floorspace to suggest that EPA 
overstates the reductions achieved by the Green Lights program. The EIA survey is based on 
1992 data. EPA only measures additional energy savings for the Green Lights program that 
would be above and beyond the pre-existing “conservation features” identified in EIA's survey. 
Also, as we have noted to you in the past, EIA has only asked respondents to indicate the 
presence of some energy conservation features in their buildings. They have not evaluated the 
effectiveness of these energy conservation features. In fact, EIA found that the energy intensities 
for buildings with conservation features, as defined by EIA, are “the same or even greater than 
the energy intensities of buildings without those features” (p. 11). In contrast. Green Lights 
program partners are, on average, reducing their lighting energy consumption by 48 percent 
through comprehensive lighting retrofits.

There are some additional numbers and references that appear somewhat inconsistent 
with information that we have provided to you. My staff is providing these clarifying comments 
separately.

Sincerely,

Paul M. Stolpman 
Director
Office of Atmospheric Programs
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The following are GAO’s comments on the Environmental Protection 
Agency’s letter dated June 9, 1997.

GAO Comments 1. When we began our work on this assignment, one of our objectives 
related to the types of performance measures used for epa’s climate 
change programs. As agreed with the requesters’ offices, we did not 
pursue this issue in detail. However, our report does provide information 
about epa’s performance targets, collection of data from participants, and 
related matters.

2. As part of our review, we considered the Office of the Inspector 
General’s (oig) report. The oig’s report differs somewhat from our report 
in terms of both scope and objectives. Whereas we reviewed only 
voluntary climate change programs, the OIG reviewed voluntary climate 
change programs, as well as the Radon Action Program, which is not 
related to climate change. In terms of objectives, we focused exclusively 
on the reported and projected reductions of greenhouse gas emissions for 
the four climate change programs. The oig’s objectives were to determine 
(1) the management practices that worked well and areas in which 
improvements are needed and (2) whether voluntary programs achieve 
environmental benefits. Although the second oig objective sounds similar 
to our objectives, the OIG did not attempt to determine whether 
nonprogram factors may account for some of the reductions reported by 
epa. The oig’s report states that “it is difficult to directly attribute changes 
in the environment to a particular statute, regulation, or program.” For 
these reasons, we believe that the oig’s report is not directly comparable 
to ours, and we therefore did not change our report to address this 
comment.

3. epa noted that measuring the success of programs to bring about change 
in specific markets is difficult. We agree, epa characterized its approach in 
estimating the effects of its programs as “conservative” and stated that the 
“true program impact of the Green Lights program is likely much larger” 
than the reductions reported by epa. While epa states that the program’s 
total impact is likely to be much larger than its reported impact, this can 
be true only if the unreported reductions that are due to the program cire 
larger than the reported reductions that are due to nonprogram factors. 
However, epa has not attempted to measure either of these indicators.

With respect to the issue of evaluating the net effect of the Green Lights 
Program, we are pleased to learn that EPA “intends to study improved
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means of measuring” the program’s total impact. Successful completion of 
this study and implementation of its suggestions should help ensure that, 
in the future, there will be more reliable information on the program’s 
gross and net impacts.

4. EPA raises questions about both the purpose and the results of our 
discussions with the organizations that participated in the Green Lights 
Program. The purpose was to ask them about their experience with the 
program, including the extent to which the program contributed to their 
lighting upgrades. By contacting only those organizations that had 
participated successfully, we were dealing with a group that was likely to 
be relatively favorable toward the program. The result of the discussions 
was that, rather than exhibiting perfect hindsight, as epa’s response 
suggests, all gave credit to EPA for providing valuable amd reliable 
information and for being responsible for some or all of their upgrades. We 
believe this information, along with the other information presented, 
supports the point that only some, but not all, of these organizations’ 
upgrades were due to the program.

5. With respect to possible improvements in the program’s effectiveness, 
we presented data from epa on results through 2 years for organizations 
that joined in 1995 (the class of 1995). The future implications of this 
reported improvement are unclear for two reasons. First, we also noted 
that, unlike the four previous classes, the class of 1995 was the only one to 
meet epa’s goal of upgrading 18 percent of upgradable floorspace after 2 
years. Second, the reason for the improvement is not clear, epa claimed 
that its improved efforts accounted for the improvements. However, it is 
also possible that a change in reporting practices may have contributed to 
the reported improvement. Specifically, starting in 1993, organizations 
joining the program were permitted to claim credit for upgrades they had 
completed prior to joining the program. Initially, they were permitted to 
claim credit for upgrades made in the previous 12 months; later, they were 
permitted to claim credit for upgrades made in the previous 18 months. 
Thus, the larger reported results for the class of 1995 may, in part, reflect a 
change in reporting practices.

6. We cited the 1992 Energy Information Administration’s survey data for 
the same reason we interviewed former participants (see comment 4). We 
wanted to see whether there was evidence that compemies with 
commercial office space were undertaking energy audits and installing 
energy-efficient lighting independent of the Green Lights Program. The 
survey data confirmed that there was substantial activity in the years
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before the program was established. If energy-efficient lighting was 
installed in some buildings before the program was established, we believe 
that energy-efficient lighting installed afterwards in other buildings may 
have been due, at least in part, to nonprogram factors.
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As agreed with your offices, of the Environmental Protection Agency’s 
(epa) 20 Climate Change Action Plan (ccap) programs, we selected the 
following four for our review: Green Lights, Source Reduction and 
Recycling, Coalbed Methane Outreach, and State and Local Outreach. 
These four programs represent about one-third of epa’s ccap funding and 
about one-third of the estimated greenhouse gas reductions planned by 
EPA for 2000—the year in which the action plan hoped to stabilize 
greenhouse gas emissions at about the 1990 level. Although the State and 
Local Outreach Program was not intended primarily to achieve reductions 
through 2000, we included it in our review because epa reported that it did 
achieve substantial reductions through 1996 and was expected to achieve 
even greater reductions in 2000.

To address our objectives for all four programs, we met with EPA program 
officials for the four programs to discuss their reported program 
reductions and the steps they take to ensure that the reductions reflect the 
program’s actions, rather than other factors. We also reviewed the 
reported results from the organizations that have Joined the programs and 
the program offices’ methods for calculating actual and planned 
greenhouse gas reductions. We also reviewed other available reports, from 
GAO and other organizations, on epa’s voluntary programs. In those cases 
where epa adjusted reported or projected reductions (to remove the 
effects of nonprogram factors), we did not attempt to determine the 
reasonableness of those adjustments.

In addition, as noted below, we discussed the programs with selected 
current or former participants and nonparticipants. Although we tried to 
select a mix of organizations, in terms of size and geographic location, the 
organizations we contacted may not be representative of all such 
organizations. Finally, as noted below, we used other data sources.

For the Green Lights program, we interviewed officials at seven former 
participants, which had graduated from the program, about their 
motivations for joining the program and their experiences in the program. 
We picked these seven from a list of about 300 program graduates 
provided by epa. The seven included small, medium, and large 
organizations, which are located in various regions of the country and are 
in different industries. Because program officials said they were 
concerned that our contacting current Green Lights participants might 
discourage participation, we did not contact any current participants. We 
also interviewed officials at two major corporations that were not 
participating in the program, to determine whether they had undertaken
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lighting upgrades. To review the extent of the lighting upgrades already 
under way, we reviewed the results of a 1992 Energy Information 
Administration survey on commercial buildings and energy-saving 
features. We also reviewed data provided by the Edison Electric Institute 
on electric utilities that sponsored energy-efficient lighting rebate 
programs.

For the Source Reduction and Recycling Program, we interviewed officials 
at seven current program participants about their motivations for joining 
the WasteWise component. We also reviewed epa’s March 1996 report. 
Characterization of Municipal Solid Waste in the United States: 1995 
Update, to determine the historical trends in the recycling of waste. For 
the Coalbed Methane Program, we interviewed representatives from two 
coal mining companies about their motivation for joining the progreim and 
their satisfaction with epa’s efforts.
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EXECUTIVE OFFICE OF THE PRESIDENT 
COUNCIL OF ECONOMIC ADVISERS 

WASHINGTON, DC. 20500

SENIOR ECONOMIST

7 August 97

MEMORANDUM FOR TODD STERN

From: Rosina Bierbaum 
Jason Shogren3^^

RE: Voluntary programs for climate cliange

Background.

You asked for information on tlie existing voluntary programs to reduce greenhouse gas 
emissions. Here is our initial response based on a c|uicl< review of the literatLire. 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 commei ciLil buildings, industry, 
transportation (only a few), energy supply, forestiy, and land-use changes. These CCAP actions 
were projected to reduce emissions by 108 million metric tons of carbon (MMTC) by 2000, 
enough to return US emissions to 1990 levels (if energy prices luid remained high and the US 
economy had not grown so vigorously). In the US National Communication (required by the 
framework convention) released yesterday by the State Department, USG now estimates that 
CCAP will reduce emissions by 76 MMTC in 2000. To date, however, the best DOE and EPA 
guess is that today these programs have achieved over 15 percent (12-14 MMTC) of this revised 
goal.

Two factors that have limited the effectiveness of CCAP are: (I) funding levels have been at 
about 50 percent due to Congressional opposition, and (2) the energy prices have fallen more than 
expected. Also 11 of the 44 programs have been terminated

How well have tlie voluntary programs worked thus far?

• CCAP. There has been little evaluation of die elTectiveness of the CC AP program. In 
June, GAO released its review of four EP.A’.s voluntary climate change programs. GAO 
concluded that "EPA’s projections of future reductions in greenhouse gases are not 
consistent with experience to date for three of the four programs but are consistent with 
the fourth program (the coalbed methane outreach program)." One ptige summaries of the 
four programs are attached. Participation rates have fallen behind e.xpectations.



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, industiy 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.

DOE’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



Summary of Greenhouse Gas Emissions-Reduetion Actions
Million Metric Tons of Carbon Equivalent

Action
Number

Action Title 1993 Action 
Plan Estimate

1997 U.S. CAR 
Revised Estimate

Actual
Reductions

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

New Rebuild America 2.0 1.6 _1 and 2 Expanded Green Lights and Energy
Star Buildings

3.6 3.3 -

3 State Revolving Fund for Public 
Buildings

1.1 Terminated

4 Cost-Shared Demonstrations of

5
Emerging Technologies
Operation and Maintenance Training 
for Commercial Building Facility 
Managers and Operators

3.8 0.0 “

6 Energy Star Products 5.0 4.3 __7 Residential Appliance Standards 6.8 0.2
8 and 11

9

Energy Partnerships for Affordable 
Housing
Cool Communities 4.4 0.4

10 Update State Building Codes
New Construction of Energy-Efficient 

Commercial and Industrial Buildings
0.1 -

New Superwindow Collaborative 0.0 ..New Expand Markets for Next-Generation 
Lighting Products

0.2 "

New Fuel Cells Initiative 0.0 __Industrial Sector Actions 19.0 4.8 _12 Motor Challenge 8.8 1.8 ..13
14

Industrial Golden Carrot Programs 
Accelerate the Adoption of Energy- 
Efficient Process Technologies

2.9 Merged into A 
Terminal

ction 12 
ted

15 Industrial Assessment Centers 0.5 CCAP Component Terminated
16 Waste Minimization 4.2 2.1 _17

18

Improve Efficiency of Fertilizer 
Nitrogen Use
Reduce the Use of Pesticides

2.7 0.8

Terminated
Transportation Sector Actions 8.1 5.3

19
20
21

Cash Value of Parking
Innovative Transportation Strategies 
Telecommuting Program

6.6 4.6 -

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
Reform

2.2 Terminated



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

for 2000 for 2000 to Date
24 Promote Seasonal Gas Use for Control 

of Nitrogen Oxides
2.8 0.5 -

25 High-Efficiency Gas Technologies 0.6 Terminated
26 Renewable-Energy Commercialization 0.8 0.3 __27 Expand Utility Integrated Resource 

Planning
1.4 Terminated

28 Profitable Hydroelectric Efficiency 
Upgrades

2.0 0.0 “

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 
Private Forests

4.0 Terminated

44 Accelerate Tree Planting in 
Nonindustrial Private Forests

0.5 0.4 —

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 STAR 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 AgSTAR Program 1.5 0.3 —39 Ruminant Livestock Efficiency

Program
1.8 1.0 "

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 Pailnership 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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Resources, Community, and 
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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 Pian (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.

Results in Brief 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 die 
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 
consistent 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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Background 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.* Furthermore, the 
panel reported in 1995, such increases could lead to floods, droughts, cind 
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.^

EPA’s 20 CCAP programs are generally designed to provide the information 
and tools to encourage the participemts 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 action.^ 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

'The 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 
Working Group II Second Assessment Report: Summary for Policymakers: Impacts, Adaptation and 
Mitigation Options. Intergovernmental Panel on Climate Change, Working Group 11, Technical Support 
Unit, Oct. 20, 1995. For additional information on the issue of global warming, see Global Warming: 
Difficulties Assessing Countries' Progress Stabilizing Emissions of Greenhouse Gases 
(GAO/KCED-96 188, Sept. 4, 1996.)

"Greenhouse 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.

"According to a 1992 report by the OlTice 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 of Technology 
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 landfills. Under the program’s WasteWise 
element,^ 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’ partidpcints. However, epa does not independently verify these 
reported reductions.

^EPA refers to it as WasteWiSe.
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Greenhouse Gas 

Reductions Reported 

by ERA Are Not 

Limited to Program 

Effects in Two of the 

Four CCAP Programs 

We Examined

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.®

Green Lights Program According to epa, 2,308 organizations were participating in the Green 
Lights Program as of Februaiy 1997. These organizations committed to 
upgrade the lighting in 6 billion square feet of fioorspace, 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 fioorspace, 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 participeints 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 j 
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 fioorspace was upgraded before the Green Lights Program was

^According 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).® 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 J 

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 had 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 
companies told us that they had undertaken major lighting upgrades in the 
past few years without epa’s assistance.

®This survey was conducted shortly after the Green Lights Program was implemented. See Commercial 
Building Characteristics 1992, pp. 9-16. Energy Information Administration (DOE/E1A-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.

State and Local Outreach 
Program

According to EPA, 29 states cind Puerto Rico have conducted inventories of 
their greenhouse gas emissions, 42 cities are developing action plcins, 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, cailed 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.^ The result of these adjustments was an estimate that
8 miilion households did reduce their energy consumption by an average 
of 5 percent each.

Studies by an epa contractor and the hardware association raised 
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

'Although 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).® 
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.® 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 retaiiers for 17 of the product lines and 
less for the other 14 product lines.

Source Reduction and 
Recycling Program

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 WasteWise as of March 1997. epa reported reductions 
from WasteWise of 0.8 to 2.3 mmtce in fiscal year 1995—the most recent 
year for which it caiculated 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 WasteWise 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 iikely 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.

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

’Environmental Merchandising and Advertising/Promotion in the Retail Hardware/Home Improvement 
Industry, National Retail Hardware Association (Indianapolis, IN: Aug. 1995).
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The range in estimated reductions attributable to the WasteWise 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.

Coalbed Methane Outreach 
Program

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. y

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 entities 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 eifter a final legal 
determination of ownership interest.*®

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

'“Such 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.

Projected Greenhouse 

Gas Reductions 

Exceed Historical 

Results for Three of 

the Four CCAP 

Programs We 

Examined

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 
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.

Green Lights 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 
organizations that participated in the program for 5 years had upgraded
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only 34 percent of their upgradable floor space within that time period. 
(See fig. 1.)

Figure 1: The Results of the Green 
Lights Program for the First 5 Years 
Were Below EPA’s Goals Cumulative proportion of participants' upgradable square feet upgraded

After 1 year After 2 years After 3 years After 4 years After 5 years

Pil Performance to date 
B ERA goal

Source: EPA's data.

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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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, anc 
the possible substantial cost decreases for lairger 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." 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.

Source Reduction and 
Recycling Program

EPA estimated that the program’s WasteWise 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 WasteWise 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)

"Gretchen 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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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 substanticiUy.

Agency Comments 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 voluntaiy 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 111 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 congressionai 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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The GEMI organization manages critical thinking about key environmental, health and safety issues. GEMl’s Work Group, Incentives, Disincentives, Environmental Perforn^ce ondAccountabmty for the 21st Century, {IDEA 21), recently sponsored three independent research projects to better define and characterize incentives leading to improved environmental performance by business. GEMI supports and encourages full stakeholder review and consideration of these analyses, mhout endorsing the analyses or advocating any panicular set of actions. GEMI wants to provide the “spark” and energy that leads to discussions ofenvironmental, health and safety issues.
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• Key stakeholders need to agree on clear, specific, measurable enwonmental 
objectives.
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rnmhined Eieaitive SumiPig

Introduction
In April 1996, the Global Environmental Management Initiative (OEMI)* sponsor^

three independ^Jnt, related studies. This document is a combined executive summary for aU three,
althouA tins booWet contains only one of the three reports. The coinbined swrunaiy vm
produced because the throe researchers found many common conclusions m their reports. It also
alerts the reader to the other reports in the series. The three rqports are

fnr fTmth-nrimental Improvement: Evabiation ofU.S. FeckmL
Irtitiatives by Terry Davies and Ian Mazurek

(^nrpnrata Fnvirnmtentai TfpnJth and Sqfetv Practices in Transition: j
PAwnn^.^ to CJianmnf Public Expectations. Remlatorv Requirements and.

ves by Tcny' F. Yosie and Timothy D. Heibst

• Tnrmtivtis far Fnvirnnmentril Improvement' An Assessment of Selected ImQVatb!&
Pm^rams in the folates and Europe by Damd 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
renewed five major environmental and safety programs managed at the federal level of the United
States project XL, the Common Sense Initiative, the sulphur dioxide emissions trading progranv
the OSHA STAR program, and the 33/50 Program). The final report assessed selected new
eirvironmental programs in Western Europe (the Netherlands, Sweden, and the United Kingdom)
and programs managed by American states (KCnnesota, New Jersey, Massachusetts, and
Colorado).

GEMI had several purposes in funding tliis research:

• to identify incentives which seem most promising in terms of encouraging the
private sector to get to the “next level” of environmental protectioa 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 laimched by the
federal government, the states, and European countries have demonstrated the
utility of incentive-based programs; and

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

♦ GEMI is a not for profit organization of 21 leading corporatioiis dedicated to helping business achieve environmental,
health and safe^ CKC^eoce.
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and interviews with program designers and participants.

Findings

future use of incentives; and 3) other conclusions.
1. Factors in Program Success or Failure

Programs that either ore woridng weU (such as the Dutch covaianB, Sven’s pem^
^ ^

program, and the New Jersey poUution preventionyfacUity-wide permit project) LcSSil thus fiu- (Minnesota’s programs, the Integrated InspecUon ^ ^
^

Proiect in Massachusetts, the Integrated PoUution Control program mfiaHiml levri at least to some extent- OSI^’s Star Program and EPA’s 33/50 and S02 tradmg
to government snd fofiness end enable participaiits to have a major voice mrfglr AH ui.se progmms gran; signiflcml.Se means for implementing program objectives.

m^res^imd^peraUve spirit shared by partid,^ in program dwdopm^; in^ewces SiS^ other piV«h» dso saw important bendhs m unproved rdationships with



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

Several other, more specific considerations should be noted about succ«s^ programs.
To the extent “success" b defined in environmental terms, it should be measured. Evidence exists
fiom both third-party evaluators and interviewees that New Jersey’s pr^rara con^
environmental benefits; indicath^ta is also noted to support the benefits of ^ United
Kingdom and Dutch progtams-^rom the industry perspective, these and related progr^ wo
^ise the incentives for indus^ to participate were dear and substantive: partiapanto see
economic benefits (reduced transaction costs), competitiveness advantages (foster time-to- 
market), and, in the case of 33/50, the flexibiUty to choose the means to a^eve
Finally, it is perhaps important that almost every successful state program was supported W^te
legislation.

Less successful programs also share common features. Some are the reverse of positive
factors noted above: lack of dear, shared program objectives befween government and busmess
(and even between levels of government- many states seem to beUeve that XL is about ^
altemattve compliance while EPA insists fecilMes must go beyond compltance); over-con^l by
government in estabUshing program objectives, combined with pervasive mbtrust among the
partidpants' uncertainty about other business or environmental benefits of the program; and
absence of a statutory base. This latter feature deserves particular attention.

The lack of a statutoiy basis for environmental initiatives or programs always foreshadows
difficulty. Became of congressional, court, public interest, and otiier pressures, civil serv^ts tend
to spend their time-rightly-on programs grounded in bw; other initiatives have loww pnonty.
Also, without a legal mandate, decisions must be made by some sort of consensus, wM is rarely
effident or effective in an atmosphere as contentious as environmental management. The lacx oi
a statutory base can be ameUorated by clear objectives, maximum partidpation in develop!^
those objectives to ensure buy-in and flexible implementation tailored to the self-mterest rfthe
partidpants. Absent these process commitments, non-statutory programs almost always m.

Business partidpants note another major problem with the CSI and XL progr^^ The
incentives for program involvement are weak to begin with, and risks of litigation imd other
anures are high. Against this backdrop, companies are increasingly discouraged by the
imexpectedly high transaction costs of participation. Investment of staff time can be woraious^
There is fiustration over the length of the project review process and ^
stakeholders; facilities receive conflicting signals from different levels of EPA rtaff, wd EHS start
are having difficulty convincing other corporate executives of the tangible benefits of the
programs. Costs of partidpation, in other words, are beginrung to outweigh mcentives.

li



s. Condnsions About Future Use of Incentives
The foUowing principles should guide the use of incentives in future voluntary programs:
• Key stakeholders need to agree on clear, spedfic, measurable environmental objectives.
o Given agreement on perfonnance objectives, entities responsible for implementation should have the freedom to design plans that take advantage of poihrtion prevention, 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 indude; performance-based management goals; cost-reduction objectives; industry sector characteristics; and reputation value.

3. Other Condusions

the federal voluntary or incentive-based pro^ams studied in this report, we cannot show that these programs have made a major contrfoution to either environinen^ improvement or to lowering the cost of the poUution control system. The sulphur dioxide emissions trading program-different in kind from the other four analyzed-may be an excepUon to this in mitigating costs for participating companies.
This is not to say that the concg^trundcriE^ding these programs are flawed. Companies welcome economic incentives and they are willing to exdiange these beriefits for greater comrratments to environmental protection. Despite the cynical expectauon, pnvate sector support for incentive programg is not only econortiic; many of those interviewed beheve that well- desianed incentive programs are more beneficial for the environment The problem for current federal programs seems to be in the need for better implementation; broader stak^old«-participation in program design; clearer incentives and environmental prote^on objectives;a shared sense of purpose among federal, regional, and state government officials; and, probably,in the need for a statutory base.

(
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The record of new tt«e (»d Enropem) progr.^ th^gh sffl .
recendy these ilitiaaveslieve been 6tnrted,u more positive. Ststes hew been more efiferavem
-■th,. ficaity msnsgers feel hwolved in deagn and implementndon. Trust and cooperationSS^^ronment and the pmale sector is much higher in te stffle programs.

programs are supported by legislation
A likely shortcoming of the state programs, and the federal initiatives as well, is that both

environmental and economic achievements wiU turn out to be marginal. As these e^amental
programs continue and are improved, consideration should be given to simply making them
boWer-eoviromnental objectives need to be made clewer and more measurable, and easting
incentives for partidpation diould be made more dgnificant.
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executive summary

•nus report evaluates new or existing busmess/govenunent initiatives in the United
States ai the federal level primarily, we attempt to identify the elen^ts of the pro^vito
would cause business to behave in a manner dSerent from that icquiied under a traxhtional 
command and control approach.

Fiw federal programs were selected for evaluation: the OSHA StM program and four 
EPA initiatives: the 33-50 program, Common Sense Initiative (CSI), Project XL, and SO2 

trading. These programs represent the most prominent current efforts to motivate 
cnviionmoital impiovcmeiitby business firms outside of die command-and-oontrol framewoL

The most important conclusion about the federal programs examined is that four of the 
five programs (SQ2 emissioos trading is different in almost every way from the other four 
programs) are peripheral, both to business and society. They do not address most of the 
important problems with the pollution control system nor do they i^»pear to contribute 
sig^tificaotly to improving environmental quality or safe^.

OSHA Star and the programs related to It have succeeded in establishing a p^ve 
image, but it is very debatable whefiier the programs have made any mi«or contribution to 
occupational safety and health. XL and CSI may be too new to evaluate with any certainty, but 
there is no that wthw program will make a mttjor contribution to environmental
improvement or to lowering the cost of the ponution control system. 33/50 is quite diffisient 
from XL and CSI in that tiic transactions costs of participating were close to zero. The 
minimal threshold for participatioa and the looseness of the criteria for success make it difficult 
to know how much impact 33/50 had.

In terms of their attractiveness to business, our review of the initiatives shows that 
there is no «ngV. incentive that appeals to all businesses. In fact, it is difficult to find a 
voluntary federal initiative that appeals to business at all The emissions trading program is an 
exception, wtuy. it is required by law and participation clearly saves firms a significant amount 
of money. Our analysis of participation rates under the four voluntary federal programs 
studied ritow that fee initiatives tend to attract very few businesses.

Of the four initiatives, 33/50 has attracted fee most participants, followed by OSHA 
Star. Of the 8,000 manufacturers invited by EPA to join 33/50, about 14 percent signed oil 
There are about 98 companies wife 231 work sites enrolled in OSHA's VPP program. Only 
ten fadUties of extremely large U.S. market-leaders are implementing XL project plans. About 
20 companies participate in CSL

Table ES-1 shows feat the different federal initiatives tend to feature different types of 
business incentives. Incentives depend in part on the goals of the program and types of firms 

that ate targeted.
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Tlie proerSXrtrttM a fundamentd conflict between the busing commmuty 8 (ksiie for
flexibility^ siiiiplicity and ihe cnviiomnental community’s desue for certainty and

enforceability.
Given the lack of consensus, if the badly broken pollotion control systm is to be

mended it ^viU have to be done through some problem-solving
happens tiiat the Founding Fathers in their great vwsdom provi^ jus^h a in the

the U.S. legislative system. A basic conclusion to be drawn ftom <>”
administrative attempts at reform is that Aere is no short-cut, no way around the dif&cult task
of trying to Ic^slate a better system.

8»



CHAPTER L OVERVIEW OF BUSINESS INCENTIVES

i! :

Federal poUcy mateis have several types of potential instroments at their disposal to 
promote corporate environmental cxceUenoe. Potential incentives include ma^t-based 
strate^, such as emissions trading schemes, as weU as voluntary programs that recognize and 

reward siqpeiior environmental performance.
While there is a rich literature that examines tbe relationship between business and laws 

designed to improve environmental healfli and safety, there are few theories and fewer 
quantitative studies which illustrate what incentives work best Our literature search shows that 
most research m business incentives focuses not on the relationship between firms and federal 
regulators, but on how firms respond to other factors such as consumer demand, interest group 

pressure, and media attention.
In general, there exist three, distinct theoretical traditions on the role between business and 

federal health and environmental laws. These include what observers refer to as the “traditional" 
economic approach, the “revisionist" approach, and a more recent school of thought developed 
primarily by business, for business. The five initiatives examined below varioudy draw from these 
different groups of thought and research. Before discussing the performance of the five initiatives 
covered in this study, we will briefly review tbe three distinct sets of reports and findings that deal 
with incentives to industry.

TTie oldest and most data-rich of the three schools of thought on incentives comes from 
what is known as the “traditional approach.”* Developed around 1960 -- roughly the same time 
as federal environmental laws and regulations were expanding -- the traditional environmental 
economic approach is premised on the idea that firms release pollution into the environment when 
pollution sources lack proper market signals. As the theory goes, laws that teU polluters how to 
reduce pollution tend to raise costs and lower productivity because firms, not government, know 
best how to control processes inside a plant*

Environmental econonists have conducted a number of studies on different industries 
which tend to reinforce die idea that command and control laws tend to raise manufacturing costs 
and lower productivity.® Based on theory and extensive research, traditionalists conclude that the

I '

N

^ For ft comprehensive review of this Utemtore. see Jnffe. Adam B, Steven R. Petasoa. Paul R. Portne^d Robert 
N. Stavins. 1995. “Environmental Regulation and the Competitiveness of U.S. Manufisetniing: What Does the 

TVII TTsr Jnuirtal of Economic Uterature. VoL 30. pp-132-163.
* Cropper, Maureen L. and Wallace E Oaics. 1992. “Environmental Economics: A Survey,’ Journal of Economic

J. and Virginia McCotmelL 1990. “The Impact of Environmental Regulations
on Industry Productivity: Direct and Indirect EfiBects.” Journal of Environ. Earn. Managt.. Jan. 1990,18(1), p 
50-65. Gray. Wayne B. and Ronald J. Shadbegian, 1994. “PoUution Abatement Costs. Regulation, and Plant-Level 
Productivity.” National Bureau of Economic Research, Cambridge, MA.



most effective and efficaent way to improve environmental performance is to devdop policies that
harness market forces and let polluting firms decide how best to curb pollution.

While the traditionalist sdiool has endorsed the development of market-based incentives
for several decades, most market-based initiatives are quite recent in origin, mite they v^ in
scope and design, most market-based efforts encourage industries to trade emissions credits.
Firms that are able to control pollution cost effectively sell credits to ofcer companies that find
control less cost effective. The sulfur dioxide allowance trading program, which targets utilities
regulated under die Clean Air Act, is perhaps the most prominent of such initiatives and is
examined in greater detail later in this report

Recently, a small group of scholars has begun to re>dse die traditional economic approach
in order to what effects environmental regulations have on the competitiveness of U.S.
firms.* This “revisjonist” group, associated with Harvard professor, hfichael Porter, conclude that
companies use environmental leqmtements to gain market advantage over competitots.
While intuitively appealing, the Porter hypothesis, for the most part is yet to be supported with
much evidence. One recent review of tiie Uterature in this area concludes tiiat both the
purported positive and negative effects of environmental regulation on competitiveness were
difficult to detect* Despite the dearth of evidence to citiier support or refute Porter’s hypothesis,
some have nonedieless embraced his assertion that regulations can promote both economic
growth clftfluer production.^ The Common Sense teitiative (CSI), a recent EPA effort to
promote “cleaner, cheaper” production through regulatory reform, is motivated, in part by
revisionist assumptions. We examine CSX in greater detail below.

The third nuyor strand of literature, perhaps most relevant to this study, is rooted more
squarely in business traditions. Comprised of articles penned either by business leaders or
industry consultants, the central premise of tire business literatuie is that industry best understands
what drivers ate most appropriate.* In tiiis regard, it is not incoo^stent with tr^tionalist tenets.
However, few busiitess expects believe that firms operate acconhng to the elegant theories
advanced in college economics classes. There also ate often strains of Porter’s ideas in tiie

* See, for euuDple Batbaa, Andumy f. and Vir^ McCoonclL 1990. “The Inq>act of Eaviromnental Regnlations
on Industry Prodnctivity: Direct and Indirect Effects.” Journal qfEav/mn. Econ. Manage,, Jan. 1990,18(1), pp.
SO-65. Wayne B. and Ranald J. ^tadbegiaii. 1994. ”PtdlatMn Abatement Costs. Regnlation, and Plant-Level
Ptodoctivity.” National Bmeau of Economic Resnvdi, Cainbridge, MA.
* Porter, Micbad E. 1990. The Competitive Advantage of Nations. New Yoric Free Press. See also, “America’s
Green Strategy,” 1991, Sdent{fie American. Apr. p. 168.
* Por a cooqirelieosive review of dtia liteiatnie, see Jaffe, Adam B., Steven R. PeteisoQ, Paul R. Pottuey and Robert
N. Stavins. 1995. “Environmental Regnlation and Ifae Conq>etitiv6neas of U.S. MsnniactuiiDg; What Does the
Evidence Tell Us7" Journal of Economic Literature. VoL 30. k>- 132-163.
^ JafEe, et. aL op. dL p. 157.
* See, for “Corporate Eavironmentalism” 1992. Columbia Journal of World Business. VoL 27, Nos. 3
and 4; Smart Bruce. 1992, Beyond Compliance: A New Industry View efthe Environment. Washington, D.C.:
Woiid Resources Institute; The Greening qf Environmental Business: Making Bottom-Line Sense of Environmental
Responsibility. Thomas F. P. SoUivan, ed. Rodville, MD: Government lusdiutts; Changing Course; A Global
Business Perspective on Development and the Envirotment. 1992. Stephan Sefamidheiny witb the Business
Council for DevdkipmenL Cambridge, MA: The MTT Press; EDdngton, Jehu and Ton Buike, 1987.
The Green Capitalistr: Industry’s Search for Environmental Excellence. London: Victor GoUanc* Ltd.
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2. 33/50 PROGRAM
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EPA’s 33/50 Ptognun is a voluntary pollution prevention initiative that began in the late
1980s. The Program was an outgrowth of several events. In 1989, EPA formed its first
voluntary pollution reduction agreement with nine ‘ ATERIS” (Air Toxics Emissions Ructions
Inventory System) companies to reduce 83 percent of their toxic air emissions by 1993. This
agreement was made between then-Administiator WBiam K. Reilly and tiie AIERIS chief
executive officers in an experiment to test the potential for using voluntary agreements to
pollution contiol.

The following year, the Sdcnce Advisory Board’s report. Reducing Risk: Setting
Prionties and Strategies for Environmental Protection emphasized the threat of toxic chemicals
and stressed the need for source reduction as tire preferred method to reduce public risk, directing
EPA’s attention towards reducing toxics.* During tire same month, the Pollutioa Prevention Act
of 1990 was passed. It emphasized reducing the quantity d hazardous substances, pollutants, or
contaminants from entering a waste stream or being released into the environment prior to
recycling, treatment, or disposal The legislation focused on methods for reducing waste at its
source «nd otirerwise preventing the creation of pollutimi, rather tiian on controlling or treating

In response to the increased focus on pollution reduction. EPA launched the 33/50
Program which sought voluntary cooperation from industrial firms to significantly cut toxic
chemicals in releases and transfers primarily through source reduction. The Program used EPA’s
Toxic Release Invtmtory (IRI) to monitor participating firm releases and the program’s progress.
The TRI is the accumulation of facility-reported information describing their releases to air, water,
and land of some 450 chemicals.* Although the TRI covers only a small number of facilities and
polhitantSi it is nevertheless tire most comprebeasive collection of firm-specific pollution
emissions data available. The Program’s baseline year for comparison was 1988.

The Program monitored the emissicHis of 17 toxic chemicals which are listed Table 2-1.
The chemicals were selected primarily because of tiieir threat to tire environment and public
llv^tth, potential for high ex^sure, volume of production and release, and potential for pollution
redaction and prevention. These chemicals represented tire most widely released and most toxic
rK»TT»iraiic in the TRL During 1988,1.49 billion pounds of the 17 target chemicals were either
released to the environment on-site or transferred off-site to waste management facilities.^
Combined, they comprised about one-fourth of tire total TRI releases and transfers in 1988.

rii

‘ INFORM, Toxics Watch 1995, INFORM: New York (1995).
*Enviroimiental Protection Agency. Reducing Rid:: Setting Priorities and Strategies for Environmental
Proteaion, report of tib© Sdeocc Advisory Board: Rriadve Risk Reduction Stratesies Comminee to William K.
ReaUy, (9/90, SAB-EC'904121)* EPA has expanded the list each year since 1987. In 1988, the baseUne year for 33/5a the TRI accounted for the
releases and iransfen of about 320 toxic chemicals.
♦ Enviionmoital Protection Agency, 1994 Toxic Release Inventory, PtdrUc Data Release, Office of Pollution
Prevention and Toxics (June 1996 EPA/745-R-002),



Ti0)le2-1:33/50 Program Oiendcals*

1, Benzene 10. Mocory and mercury compounds
2. Cadbitiumaxdcadinhua compounds 11. Methyl isobotyi ketone
3. Caiboatetcachlocide 12. bCckeiaalidclQ^ confounds .

13. TetiachocoeOiydene
< rii|vwnliitn flfvl rhfrHTitiifn cranjvnmdfi 14. Tblnene
6. Cyanide compounds 15. LLl-Ttichlaroediane
7. rtifhtfgniTM^Jhgnft 16. itiddatoeOiyleDe
8. Lead and lead compounds
9. Methyl ethyl heteme

17. Xylenes

A secondary reason tiiat EPA selected these chemicals was tiiat they represent mostly 
airborne releases and are regulated by the dean Air Act Amendments (CAAA). Companies that 
chose to participate in the 33/50 program would be eligible for the Eady EmissioDs Redwdon 
provisicm of the CAAA* The provision gives firms additional time to comply with applicable 
i*Tni*!Stf>"^ standards if tiiey significantly reduce their emissions before the standards are proposed.

EPA formally announced the 33/50 Program in February 1991. The Program had 3 goals, 
as seen in Table 2-2. The first goal was a 33 percent reduction (491 million pounds) in releases 
andtransfetsof 17 toxic chemicals by 1991 The Program’s second aim was a 50 percent 
reduction PU million pounds) of releases by 1995. Finally, the Program sought to demonstrate 
that voluntary reduction programs could achieve targeted redactions faster than could be done by 
EPA’s traditional legulatoiy approach alone.’ The 33/50 Program’s name derives from its first 
two goals.

Table 2-2: Goals of file 33/50 Program*

Goal Type Qpgationalired Goal

pounds') bv 1991
• Ultimate reduction goal • Reduce 17 TRI pollutants by 50 percent (744 mfilion 

t»ands)bvl995.
• General goal • Sktv that vohuitaiypottation reduction programs werk 

tpnt^ efitideotiy (feiaiff) tiian oommaod-and-oonttol metiiods.

‘iWd.
• General Accounting Office [aj. Toxic Stibstmees: EPA Needs More Reliable Source Reduction Data and 
Progress Measures, (Obapter Rq>oit, 09/23/94, GAO/RCED-94-93).
■'EPA (1996).
*Ibid.

'1.;
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Companies thtt repotted usiag or iele«8iii* <KB or more of the 17 tm^tcheti^^ 
encoiinSdbyEPAtojttodie33/50Prograin. EPAsoHciledpot6^p«iticipiiiilsbyottm^

wSitSrttreZTdop^^^^ :jrop

198«(aUfim5n«OBlhe-Top«0(riist). ^
group was comprised of 2^ firtus diat did not report 33/M eheim^rel^ in 19gg.ydid
so in subsequent years, m second and thiid groups were chmctemaipitmatilyb!^^
operalionsand were less responriye to EPA’s soBcitationfor Program eoroUroent; shoot 13
percent of these companies paitirapated.

Table 2-3: Characteristics of Invited and Actual 33/50 Program Partidpante*’^*

Group Firms Number of Invitation
Date

Partidpadon
Rate

1st invited group ‘Top 600" firms 600 Ffcbtuaryl991 60%

2nd invited group TRl lepcxtiiig firms nm on
‘TbpeOtriist

5,000 July 1991 15%

3rd invited group Firms with no 33/50 chemi­
cal releases in 1988 but
endtted some in later years

WOO July 1992 12%

Actual 33/50
Participants

Ffrmr ffutt emitted 63% qf
all 33/50 chemical releases
in 1988

5,J00 - 16%
l,300firms

The Program targeted parent companies, rather than individual fadhties. By receiving
pledges fiom the parent company, EPA sought pardcipatian from every fadUty witto the
company. Of the 8 W companies contacted, 1300 parent companies pledged pai^pahon.
Releases and transfers reported by these companies reptcsenled 63 percent of ^ 1988 releases
and transfers of 33/50 Program chemicals and 15 percent of allTRI emissions, Parttmpanis
pledged to voluntarily reduce 385 million pounds of pollution.

The Program was designed to recognire a company’s partidpadon when it submited to
EPA in wiitmg its intention to partidpatc and pledged a corporate-wide numerical reduction

'Ibid.Arora, S. and Cason, T. “Why Do Finns Overcompiy with Bnvirwu^tal Regjfladons?
PaticipatioD in EPA’s 33/50 Program,” Discussion Paper 95-38, Washington DC: Resources for the Future
(1995).
“Ibid.



beyond the Program’s 17 chemical emphasas.
Participants in the 33/50 Program received si^)port from EPA in several forms. EPA 

organized regional pollution prevention workshops and conferences. Tim wnfetences brought 
together lepresentatives from industry, government, academia, and public mteiest groups. They 
sought to foster an exchange of information on the varying petspertves of pollution prevention. 
The also promoted coUaboradve action arid partnerships among the confo^^
participants. Further, they showcased companies that were successful at achieving pollution 
reductions and pubUcized them in EPA's media relations, documents, and newdetters.

Other support came in the form of technical asdstance to 33/50 Program participante. 
was disseminated on emerging pollution prevention technologies for chemicals. 

In die Agency provided industry-specific guidance, reference manu^, Wbliographic
reports, and videos coveting topics from generic pollution prevention to detailed instructions on 
setting up waste reduction programs for specific industdes, processes, or materials. Finally, the 
Program also referred companies to training courses offered by states and private sources.

The 33/50 Program continued to accept new comptmi^ tiiroughout its tenure, although 
efforts to actively solicit participation ended in 1994. While die Program’s national go^ ww 
targeted for achievement by the end of 1995, companies have been encouraged to continue their
reductions.

ij I i I u.': Lfc'a'i* .WAumau
TRI d”*** have a two-year lag on public release, diat is, chemical release data for 1S195 arc 

not available until 1997. The lag is due in part to a delay in both company reporting and EPA’s 
compilation of aggregate industry releases. As such, the effectiveness 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 33/50 Program can be divided into two evaluation areas: fulfillment of the Pto^am’s 

goals (see Table 2-2) and agreement with the goals of the Pollution Prevention Act (PPA).
Both areas are evaluated bdow.

EPA reports that all three of the 33/50 Program’s goals have been fulfilled. The 
Program’s interim goal of a 33 percent leductioa in tbe 17 target chemicals was achieved one year

“ EPA did not dcoy participaiion to any individual facility that wanted to patticipaie, regardless of whether the
parent company okdged its paidcipatkMi. This was aidched later by INFORM and GAO because tlm parent
oonypanyreceivedcreditforpailic^tioncveoif only one of Us tacilifies participated. Also, ermpanies were
recognized as Program participants regardless of whetlwr a numerical ledncdon goal was specified.
“ Betides these two areas, EPA also evaluates emissioa ptojectioas through 1995. Our analysis omiu ooo^any 
rednetton prqjectiaos due to the speculative nature of the estUnadons.



of schedule and exceeded by over 100 million pounds, as seen in Table 2-4, The
Prognun’s goal of a 50 percent reductioa in target chemicals was also achieved a year
eady. Altogether, the releases and transfers of 33/50 Program chemicals were reduced by 51
percent 051 million pounds) between 1988 and 1994. These reductions represent nearly twice
the 385 pourtds initially pledged by participating companies.^

Table 2-4: £PA*s Evaluatioii of the 33/50 Proeram’s Goals^^

Goal Name OueralkmaBzed Goal Outcome
• Interim reduction

goal
• Reducel7TRIp6Uatantsby33

penmit (491 millioii pounds) by
1991

• Addeved in 1991, erne year ahead of the
1992 target date

• 590 millloa pound reduedoo
• 40% Rductiem of Proetam chemicals

goal
• Reduce 17 TRI pollutants by 50

percent (744 milliOQ pounds) by
1995.

• Adtleved in 1994, one year ahead of the
199S target date

• 757 miDiaa pound reductioa
• 51% leductiOD of Program Chmnicals
• Redactions represent twice me amount

pledged by partidpating Anns
• General goal • Show that vohiDtaiypcdlutioit

reductian pcognuns work more
effidtentiy (faster) man

• 33/50 firms reduced ttieitdiemicals at
faster rates man non-paitic^nting firms

• 33/50 chemical reductions were at fiister
rates than other TRI chemical reductions

EPA reports that the 757 nulUon pound reduction is die minimum amount that Program
participants attempted. About one-third of participating parent companies made pledges that
extended beyond the Program's scope. For example, some Program partic^iants pledged to
continue their reductions after 1995, Other participants claimed a reduction for chemicals beyond
the 17 target chemical)^ Several multinatic^ corporations, which were not targeted by EPA as
potential participants, t»ls^ judged their reductiems. Others went beyond targeting end-of-pipe
releases or transfers by attonpting to reduce their actual use of toxic chemicals.*^

While the 33/50 Program was initiated in 1991, EPA uses 1988 as the baseline year to
evaluate the Program’s goals. TRI reporting facilities, however, began reducing their emissions of
33/50 chemicals prior to the Program’s start; about 83 percent of all facilities began reducing
33/50 chemical,? pmisrinns between 1988 and 1991.“ For diis reason, the General Accounting
Office (GAO) has criticized EPA for the 1988 baseline when analyzing the Program’s

^BPA(1996). 

“ibkL
” Coa^Muiies that tbeosed oo chemical reduedoo <tid not stipulate the impact such pollution prevention initiatives 
had oo envtronmeaial releases of 33/50 Program chemicals.
” CStizen Fund, Pottution Prevention or Public Relatione? Washington, DC: May 1994.



effect GAO aignes that only reductioDS between 1991 and 1994 should be considered when 
evaluating the Program’s progress.

As seen in Tabk 2-5, the Program’s results change substantially when evaluating its first 
two goals subsequent to 1991. Between 1991 and 1994,33/50 chemicals have fallen by 204 
million tons, representiiig a 27 percent decrease in target chemicals, as compared to the 51 
percent reduction using die 1988 baseline.

Table 2-5: Comparison of BaseUne Years and Participant Reductions to
Program’s Reduction Goals

Goal Name

Interim leducdou goal

Redaction Goals and 
Year

1992:33%

Total Reductions 
1988tol994

40%

Total Reductions 
1991 to 1994

12%“

• Ultimate reduction goal 1995:50% 51% 27%

»

EPA calculates the 33/50 chemical reductions hy aggregating all firm reductions. The 
Agency does not distinguish between reductions that were made by Program participants and 
non-participants. Thus, teductitws that were made by non-participants count towards die 
Program’s goals. GAO estimates that 38 percent of targeted reductions are attributable non- 
paitidpating companies.*^

EPA responded to GAO’s criticisms by seeking an independent research firm to determine 
die Program’s value. INPC^tM, a nonprofit environmental research organization, was selected to 
do the analysis. INFC^RM’s analysis controlled for emissions reductions attributable to non- 
participating companies.” Its findings confirmed GAO’s concerns about the Program’s weak 
evaluation measures. INFORM showed that 31 percent of die participants had already initiated 
reduction activities prior to the announcement of the 33/50 Program.”'”

EPA’s evaluation of the third goal (the Program’s general goal) attempts to separate the 
ooDtribttticms partic^ants and non-participants to better captoxe die Program’s a^t The third 
goal was to demonstrate that voluntary pollution reduction programs work more effidendy 
(faster) dian command-and-control methods. EPA shows that between 1991 and 1994, Program 
paxticqiants reduced their releases and transfers of target chemicals by 49 percent, whereas, non-

*’GAO[a].
” Gcd^ Acoounting Office [b]. ToOc Substances: Status <^EPA's Efforts to Reduce Toxic Releases, (Oupier 
Report, 09/22/94, GAO/RCED-94-207).
“ Reductions beiweeu 1991 and 1992.
“This estisutte is Mgh** thin" apptnrtmiirinn. RPA h»K fiwfingnifiert tfaata cwiMdiiniWe portkm of
the reductions reported by the ^gram were actlieved by firms not focmslly paitic^taiiiig in the PiDgnm, but the 
Agency believes tbe Program’s presence tnflnenoed some of these firms to reduce toxic releases.
"INFORM (1995).
"Ibid.
” EPA (1996) acknowledges that some of the Program’s leductirms did result from nom-paitictpants. Tbc Agency 
estimaies that about 26 percent of the leductkms (196 mfllkm pounds) between 198$ and 1991 and 30 percent (82 
million pounds) between 1991 and 1994csnbeattribntedtOQon-partictpatiiig firms.



participatine companies reduced their emissions of 33/SO diemical&by 30 percent, as seen in
Table 2-6. Thus there is a 19 percent reduction difference that may be due to the Program’s
affect The reduction difference is also seen when comparing 33/50 chemical releases and
transfers to other TRI chemical emissions. Between 1991 and 1994,33/50 chemical releases and
transfesr fell by 42 percent as compared to all other TBl chemical releases which have fallen by 22
percent Thus Program participants achieved greater reduction quantities in less time than did
non-participants.

Table 2-6: EPA’s Comparison of 33/50 Program Partidpants to Non-ParUdpants and
33/50 OiemicaU to Other TRI Chemicals^

Issue Years 33/50 Program
Parddnants

Non-participants

• Releases and transfers of Program
riiemlcals

1991 to 1994 -49% -30%

• Percent oftotal 33/30 chemical reductioii 1991 to 1994 70% oftotal 30% oftotal

Issue Yean
Chemicals

Other TRI
Chemicals

• Releases and transfers of Program
chemicals for treatment and (fispcsal

1988 to 1991
1991 to 1994

-16%
-42%

-20%
-22%

• 33/50 chemicals in (voductioa-rdated
waste

1991 to 1994 - 1% 9%

The PPA focuses on reducing waste at its source, thereby prevoiting pollution rather dian
controlling or treating it When EPA launched the 33/50 Program it emphasized reducing toxic
rh^TniraTg thmiigh SOUF06 leduction. Ihc cxtcot to whidi the 33/50 Program has fulfilled the
PPA’s goals is the second area to evaluate the 33/50 Program’s success. The best indi^tor for a
firm’s source reduction activity is its variation in production-related waste. A company’s
production-related waste is detennined by aggregating all its recycled, reused, combusted,
treated, and released emissions both on- and off-site. It includes all waste management practices
other than pollution prevention. When production-related waste falls, source leductiai is likely to
increase. The 33/50 Program did not require participating firms to reduce their chemical
emissions through source reduction. This may be one reason for the marginal 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 firms,
however, have increased their production-related waste by 9 percent So, while source reduction
activity is low for 33/50 firms, it still outpaces the activity by non-participants.

“EPA (1996). 
”lbkL

I



f3 Citizen Fund, GAO, and INFORM have all criticized EPA for not following die PPA’s 
emphasis on source leductioQ." AH three oiganizaiions argue that the Program's emphasis on 

source redaction should have been an integral part of its goals and a reqtnsite for participation. 
Because source reduction was not required, it was not the piefened waste management method. 
Most companies relied iximaiily on end-of-pipe treatment mchnologies or on-site recycling and 
energy recovery, rather than source reduction, to reduce their releases and transfers of the 17 
Program chemicals.”

Ihe 33/50 Program's 5-year existence is loo short to draw any causal relationships 
between the Program and emissions changes; only associations can be shown. As such, the reader 
should regard the results presented above with caution; they are only trends.

for L Incentives

EPA designed the 33/50 Program so that companies would participate for a varieQr of 
reasons. The Agency ht^d that firms would participaiB to take advantage of the eady einisslons 
reduction provisions in die CAAA. EPA also believ^ diat companies would view participation 

as an opportunity to gain public recognition for their commitment to poUution management 
Finally, the Program was designed to give participants great flexibility in reducing emissions and 
required few prerequisites to jmn die Program, thereby mimmizing the administradve burden and 
allowing firms to decide their most cost-effective me&od of pollution control

The incentive to participatB in order to qualify for credit under the early emissions 
reduction provision of the CAAA has not been significant as participation in die Early Reductions 
Program is limited. In 1994, EPA had only 40 active applications fiom facilities and had 
approved 12 for the 6-year extenaon. The low applicant response may be due to several reasons.

it is not certain whether 33/50 participating companies knew of the early reduction 
incentives when they pledged their participation to EPA The small number of active s^plicarions 
may reflect a limited number of companies 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 
qualification requirements.^ To qualify, facilities must establish base-year emission levds and 
demonstrate a 90 to 95 percent reduction fiom those levels. The compilation of base-year data is 
a difficult process, requiring a significant investment of time and personnel ConsequeMy, some 
facilities withdrew tiieir applications to participate in the mgram once they realized the amount 
of resources needed to fulfill the progiam's requiiements?^

Large firms were more likely to participate in the 33/50 PtogranL About 60 percent of all 
participating firms were characterize as being large companies with high quantities of both 33/50 

and total TRl chemical emissions. These companies were more likely to have the resources 
available to invest in pollution reduction activities. Many of these companies began their 
reduction activities immediately after the armouncement of the 1988 TRI data and for the two 
years prior to the initiation of 33/50. By particqtating in the 33/50 Program, these companies

” arizen Fund (1994), GAO [al[bl(1994), end INFORM (1995). 
"INFORM (1996).
"QAOIb] (1994).
“Ibid.



were able to capitalize on the rednetions that they had already made, showcase their concern for
the environment, and receive publicity throu^ EPA and their own marketing strategies. For
firms that were conoemed about their environmental image after TRl data were fiirst made public,
the 33/50 Program may have been a vehicle to show their support for corporate envirtmmental
management

Hnally, program participant’s pollution management focused mainly on emissions control
and recycling techniques rather than source reduction. As noted earlier, EPA did not require
source reduction activities as a requidte for particq)atiML Yet even without the explicit emphasis
on source reduction, firms participating in the 33/50 Program had a greater incentive to reduce
waste at tite source. While production>related waste has increased, it has been at a smaller rate
than waste production for non-paitidpating firms. The Program gave flexibffity to its participants
and encouraged innovative approaches to pollution control rather than requiring prescriptive
standards for waste treatment and disposaL Thus companies could determine their most cost- 
effective means to reduce emissions which often includes reducing waste at the source. Also, the
Program offered industry-specific technical asristance and infbnnation aa emerging pollution
prevention technologies, thereby increasing tiie likelihood of source reduction.

Arora and Cason (1995) researched the statistical probability of a firm partidp^ during
the first two years of the Program.” Thdr analyses show that firms characterized by high
customer inter&cing were 20 percent mote Iflcely to participate in the 33/50 Progrm, as seen in
Table 2-7. The authors speculate that one reason for flie increased firm partidpation is doe to a
greater proximity to the final customer. EPA marketed the Program as a means for firms to gain
public recognition for tibeir responsible environmental management Those firms whose
operations were closer to their final customs were mote likely to be able to c^rilalize on the
increased public tecogrution and partidpate in the Program.

i

^ I

: )

Table 2-7; Characteristics of FTniis Likely to Partidpate in the 33/50 Program’

Firm Descrintion Inomvted Probability dPartkipatioa
m|jh nistniTVir Intsrfadnc 20neroeot
Piph RAiD Intensity 12vaceat
Laree number of emdovees 44vaosot
Hip|h non-33/SO rdiemical releases 99 percent
High33/30 cbendcal releases 22 percent

Arora and Cason also show that firms with larger investments in research and
development (R&D) were mote likely to participate in the Program. The authors argue that this
was because fimis engaged in substantial R&D had the capabilily to devote resources towards

l:'

”Aioca.S ad Casoo, T.'^y Do RnnsChreieowply with Enviioomeatal Regulations? Understanding
Paitkapation in EPA’s 33/50 Program.” Dlscusaim Paper 95-33, Washington DC: Resomces for the Future
(1993).
"Hud.
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^lluaoB rnuuig^nt R&D iiiae<Be.l ite likelihood of MitMpalion by 44 pm-i-m fa
to iMulis also show ttmlMggflnm had minaeMedll»likdi]»oodft>rPmer.mp.nirir.ri^
^ celaoon!^ u pi^y ,^d by EPA’s leport of a 60 peioeot patticipalion rate flom larew 
finns at the Program s dose. The authors speculate that larger firms have greater access to 
teso^ that could be dedicated towards poUution reduction and Tlius they are more likely to 
p^cipatc. Rn^y, a firm^s quantity of chemical emissions, both 33/50 and non-33/50 showed a 
sigi^^t r^OMhip wth ite likelihood for Program participation even after firm size was 
Propam *»«hcr chemical releases were more Kfcely to participate in die 33/50

In closing. vAile the 33/50 Program appears to have met its goals other fectors besides 
pamopant reductions have contributed to its success. Reductions made by non-partidpaiing firms 
and reductions made prior to the Program’s start have dUuted the Program’s effect Wten 
conttoUing for these variablet^ though, the Program may have resulted in an additional 19 percent 
reduction in 33/50 chemicals.” The Program’s fleribUhy, technical assistance, and publicity may 
M^fc cnc^^ these enhanced reductions, although the data that to support the assertion are 
limited. What is known about firm participation is that larger firms with greater chemical releases 
were more likely to participate. Also, firms vtith larger investments in R&D and greater customer 
interfacing had a greater probability of participating in the Program.

I

BPAalao prqjections ttnoogh 1996 which arc omiaed due to the speculative nature of the estimations;

partidpante reduced tfadr releases and mnsfere of tanet 49 pereeot, whereas, noQ-partidpating oompa^ reduced their emissions of 33/50 chemicals by 30
^^t, as seen in Table 2-6. Thus there is a 19 percent reductioodifEiereaoe that may be due to the Propam’s
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S. OSHA’s VOLUNTARY PROTECTION PROGRAMS

I
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The Occupational Safety and Health Administration’s (OSHA) Voluntary Protection
Programs (VPP), adopted on July 2,1982, are voluntary, cooperative agreements among labor,
management, and the federal government The VPP’s purpose is to recognize and promote
excelltmce in empbyer-provided occupational safety and health management The primary goal
of participation in OSHA’s VPP is reduced workplace injuries and Alnesses. Other
l^efits of tile program include employer financial savings, improved employee morale, ftnhaTw.rf
tics with the regulator and employees, and increased production, presumably the fiuit of improved
employee morale and fewer lost employee workdays.

There are three VPP programs: Star, Merit, and Demonstration. The Star program is the
most demanding program of the three. OSHA’s Star program requirements are based on the
most comprehensive safety and health programs used by American industry. The program aims to
recognize leaders in injury and illness prevention programs who have been successful in reducing
woriqilace hazards and to encourage others to such success. In orxler to be eligible for the
program, a general industry applicant (non-construction applicant) must have an average of both
lost workday injury case (LWDI)* rates and uyury/iUncss incident (A)* rates for the most recent
three year period at or below the most recent spe^c industry average published by the Bureau of
Labor Statisti^ (BLS). Requirements for an application from a firm in tbe construction business
are slightly different The LWDI rates and n rates must be at or below the national average for
that type of construction. Star participants arc expected to demonstrate continuous
improvements in LWDI rates and U rates during their triennial evaluations.

A site 8 safety and health program must satisfactorAy address (he following areas in order
to qualify for the Star program: management commitment and planning, hazard assessment,
hazard construction 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.
&xiployers who arc ^proved for VPP participation are removed from routine inspection lists.
This frees OSHA’s inspection resources for visits to establishments that are less likely to meet the
requirements of the OSHA standards. If problems do arise, OSHA and VPP participants address
tiiem cooperatively. VPP does not diminish in any way employeifemployee rights or
responsibilities under tiie Occupational Safety and Healtii Act of 1970.

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

* Lost wmkday injuiyAllDess (LWDI) rate refers to the number of lost wcxkdays through occupational injiuy or
illness per 100 en^loyees.
* hijury/niness incident (II) rate refers to the number of occupational injuriestillDesses per 100 employees.
^ A site may be defined as tbe geogr^hical location of a facility or set of facilities. A fadiity may be defined as
one or mote buildings at a site associated with tbe same activity or fimetioa.



rates worse than the industry’s national average. The Merit program is used to set goals, that 
when achieved, will qualify the she for Star partidpatioa. A site will be approved for Merit status 
if it is expected to reach Star status.

The Demonstradon program provides the opportunity for companies to demonstrate the 
effectiveness of alternative methods which, if jxoven successful, could be substituted as 
alternative qualifications for the Star program in certain dtoations. It is also an opportunity to 
eTqjeriment with safety and health programs in mdustries, such as maritime and agriculture, not 
traditionally associated with sudi programs, also provides a vehicle to test ways to overcome 
problems that may have discootaged anall businesses from participating in the VPP.

As of May 1,1996, there were 231 participating worksites in the VH* -191 in Star, 37 in 
Merit, and 2 in Demonstration.^ 98 different companies are enrolled in VPP.^ There are mote 
worksites than companies partic^ting in the VFP because many companies ate teptesenled by 
more than one worksite. Iniematiottal Psqper has the highest number of participating sites, 17.^ 

Occidental Chemical and Mobil Chemical are second and tiurd witii 12 and 10 partidpating sites 
rcq)ectivdy.

Partidpating worksites invdve more tiran 203,850 workers. This is less than one-half of 
1% of the workers in the mining, construction, manufacuiting, transpOTtation and utilities, 
wholesale trade, and hospital industries.^ This is approximately 1% of the wc»kers in just the 
manufacturing industry. 207 of the 231 (87%) participating worimites ate from manufacturing.^
73 (32%) of the participating worksites are from the ^mical manufacturing indusoy.’ Only 3 of 

tile 98 participating con^anies fit the traditional definitidn of a small business - no more than 500 
employees in a company. The primary reason for lack of small business reptesentatiou is that 
most small businesses dmply do not have the tesoutoes necessary for partidpation.

The Occupational Health and Safety Act of 1970 (29 USC 651) provides the statutory 
framework for OSHA's VFP. It was enact^ “to ensure so far as possible every woridng man and 

woman in the Nation safe and healthful working conditions and to preserve our human 
tesouioes.** Section 2(b) of this act specifies the means Congress intended OSHA to use to 
implement these goals:

(1) by eDcmragiiig employee asd eoqjloyees m their cfEons to reduce the luntihc of ocoipational and
safety health hazards at thdr places of cmploymait. and tostfanulatecaiploycrs and CBOployees to institute new and
to perfect existing programs for providing safer and healthful woddng conditions .**

(4) building npon advances aheady duoogh enqiloyer and employee initiatives for providing
safe and healtbAil working oonditioas.**

(5) *1>y devd<vh>g innovative methods, techniques, and qiproacbes for dealing with ooenpatiaud and 
health

* Occupatioua! Health and Safety Admiiustcatioa. Volmuay Protection Program Pacts, May 1,1996, p.l. 
*Ibid.
* However, this is just ow 4% of the 400 or so Weyerhaeuser sites eligible for entry into the VPP program. 

This figioe is based on 1994 employment provided by the 1995 Statistical Abstract efthe United States
published by the US Department of Commerce, for the aforementioned industries, the types of indnstties 
participating in OSHA’s VPP.
'These figures are calciilatod from OSHA’s VPP data base.
* Hud.



arisin labor-management efforts to redooe aflons to reduce iajuries HicAor^

A commonly asked questi<Mi about VPP is: aien’t OSHA’s standaids sufficient to
accomplishing all the goals established by fee act? OSHA believes compliance with its standards
alone is not sufficient to accomplish the goals established by the act Standards, no matter how
carefully conceived and properly developed, will never cover all unsafe activities and
In addition, limited resources will never permit tegular or exhaustive inspections of all the nation’s
wt^laccs. It is employeis and employees with their daily experience in the woilqjlace that have
w intimate Imowledge of all the processes, materials, and hazards associated with a particular
industry. This knowledge, combined with the ability to evaluate unique hazards quickly, allows
employers aird employees to improve workplace safety in ways simply not available to (^HA

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 tiic improvement of, and
recognize exoellenoe in em^yer-provided site-specific occopational safety and health programs.
OSHA’s VPP certainly does these things. However, the ultimatB question of whether OSHA’s
VPP brings about significant improvements in the safety and records of our nation’s
woiksitBS is more difficult to determine.

One reason for the difficulty in assessing the effectiveness of OSHA’s VPP is the paucity
of data on the safety perfoimance of companies before and after they entered the VPP. Both
OSHA and the Voluntary Protection Programs Participants* Association (VPPPA), a private non­
profit group of VPP members that helps OSHA publi;^ and support voluntary prx>tection, have
some data on the performance of companies after they entered VPP, but they possess veiy little
data about a company’s performance before entering the program. As a result, it is almost
impossible to ascertain whether the significant improvements in LWDI rates and H rates that
OSI^ ar^ VPPPA present were actually due to participation in the program, were simply fee
continuation of a trend, or were greater when a partii^>ating company was outside the program.

For instance, the Thrall Car Manufacturing Company in Winder, Georgia decreased its
LWDI rate from 17.9 in 1989 vfeen the fadlily began implementing a VPP quality safety and
health program to 4.6 in 1992 when the plant was ready to qualify for fee Star program.^ No
data is given to indicate what the LWDI rates were before Thrall’s «itry into the VM» in 1989.
The decreases occurring from 1989-1993 may very wll have been the continuation of a trend.

A sectMid consideration is that two of the criteria for acceptance into the Star program are
decreases in II rates and LWDI rates over the preceding three years. If a company is achieving
reductions in these safety and health indicators even before official entry into fee program, then it
is difficult to determine whether VPP pushed a particular company to improve their safety and
health programs or whether this was occurring anyway and the company simply wanted
recognition for it

Voluntaiy Protection Program Participants Association (VPPPA), “Benefits of VPP ParticipatiOD: Data fiom
VPP Sites", June 1996.



Eyeo a comparison of tbepeioem change in LWDI rates and n rates of companies
participating in the VPP with their industry average doesn’t reveal much about VPFs impact 
The mostrepiesented industry in the VPP, manufaettmas of industrial organic chemicals; saw

favorably than the average H and LWDI rates of 
VPP partoipants for 2 of the 3 years for which data was available (See Oiart 1). It is likely that 
^ the improvement occulting in safety and health perfonnance throughout industry, the 
indtK^ n and LWDI average arc likely to be improving more rapidly than the average of VPP
paitopantsmmimyindustries,notjustindieindustrialchemicalmanufecturingindostiy. ITiis 
reality makes assessing OSHA’s VPP quite difficult ^
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all this in mind, OSHA and VPPPA do provide some data which indicates tiiat the 
VPP does improve a site’s safety and health performance. Mobil Oil’s Joliet refinery’s 
LWDI rates from 1983-1987 were 4.5,3.8,3.8, and 3.8 respectively. Mobil believed its safety 
program had ”plateaued”. It was dissatisfied with this performance and wanted to see 
improvement In 1988, the Joliet refinery began implementing VPP safety and hi»«iUb programs, 
FoUoi^ OSHA’s VPP framework. Joliet increased employee involvement and top management 
participation and improved documentation which allowed Joliet to refine its safety and
program. By 1993, two years after its approval to the Star program, its LWDI rate was 0.1 (Sec 
Chart 2).
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Mobil Oir« Jollot Injury and Lost Workday Rates 1984*1993, Chart 2
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Sootm: VJtontary Protection Program Pankapant’s Assodation. “Benefits of VPP Participation: Data fiom VPP
x9y4i

The WcycrhMuser Paper Company provides another good example of how the VPP
improves a site’s safety and health performance. Valliant Mill, producers of pulp and paper
container bo^ in Oklahoma, like Joliet, believed its saieQr and bealtii pcifimnance had
“plateaued in 1988. As a result; Valliant began using OSHA*s expertise in an attf-nript rn irnniify
for the VPP and to forther improve its safety and health performance. In 1992, OSHA approved
Valliant f<» the Merit program. 1994witnessedVaHiaat’s entry into the Star program. Even
thou|^ Oiart 3 seems to indicate improvements were already occurring before Valliant’s VPP
association, Roger Strain, Valliant s safety and health manager, irmintaing further improvement
probably would not have occoned without OSHA's expertise.

Valliant Mil Safety Record, 1975-19S2, Chart 3

Injury Inddent rate I
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Source: Volaiitary Protection Prograca Participant’s Association. “Benefits of VPP Partiefaafloo: Data fiom VPP
Sites,” 1994. Roger Siraio, Safety and Health Manager of Valliaiit provided data fiom 1993 to 1995.

V^^y do some sites participate and not others? Companies generally leave 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 participation will
be discussed in the following section.



What are industrv*s Ives for nai trwi'JiJ'Ji2ln VPP?

There are a number of reasons for the participation of companies in OSHA*s VPP. One 
reason for VPP participation is the recognition k brings to companies. Companies are always 
looking for a competitive edge. Some companies believe VPP paitic4jatkMi their imgg»
in the eyes of their customers, Forinstance,many of tiiecustaners of Fisher Controls, 
nmufactiwrs of rotary and ball control valves, are companies diat also participate in the VPP. 
Fisher believes its participation in the program incieascs its attractiveness to potential buyers of its 
products,

A second reason 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 
extemahvalidation that a company’s safety and health program is operating effectively. OSHA 
inspects Star participants once every three years. If a participating Star site has been inspected 
once and is in good standing, OSHA performs subsequent inspections as infrequently as once 
every five years, OSHA’s VPP onsite inspections arc more frequent and mote thorough than 
OSHA’s programmed compliance inspections, which occur as infiDequentiy as once every 20 to 30 
years. OSHA’s VPP onsite inspections require safety specialists and industrial hygienists to spend 
up to two days to exhaustively examine the wodcsite to identify the types of hazardous conditions 
tiiat might exist Some companies insist that one motivation for entering the program is 
subjecting the site to OSHA’s expert evaluations. The evaluations usually result in 
tecommendatioDS that lead to leSncment of a company’s safety and health program.

The fact that more time and resources seem to be spent scrutinizing Star program 
participants, the best examples of excellence in safety and hcaltii performance in industry, than 
other companies seems to indicate that OSHA’s priorities may be misplaced. However, it is 
important to realize that OSHA’s average programmed inspection time period of 20 to 30 years 
per company is misleading. OSHA injects the most hazardous companies, which it determines 
based on injury and illness rates, far more frequently, as often as every couple of years. In 
addition, no companies are exempt from OSHA’s investigation of employee complaints. One 
aspect of the Star program wiudi is appealing to Star participants is the fact that any that
involved employee endangerment would be resolved cooperatively with OSHA- OSHA’s 
inspectors would rrat storm a company’s property or «alm any enforcement action nnWg 
cooperation did not resolve the ptoUem.

OSHA justifies their use of resources in this way by pointing oat that the direct impact of 
VPP evaluations is greater than OSHA compliance inspections. What is the evidence for this? 
OSHA data show that an average of 91 employees are covered by each OSHA compliance 
inspection; an average of 736 employees are covered by each VPP onsite evaluation. Every hour 
of OSHA compliance activity covers 3.0 employees; every hour of VPP activity covers 8.3 
employecs.^^ However, one could argue that the impact of OSHA cotr^liance inspections, even if 
they target fewer employees per inspection, might very well be more important because a typical 
OSHA site has much greater room for improvement tf»m a Star site which by definition is 
supposed to be among the best in its industry.

“ Catanzaro, Gary, “Answers to Some Requeotly Asked Questions on VPP", Job Safety and Health Quarterly, 
Summer 1994. p. 22.
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A third reason for VPP paiticq’^tion is that it allows companies to have a good
relationship with the regulator. Working cooperatively with the regulator a company’s
views and concerns are more likely to be incorporated during formulation of regulations and
enforcement guidelines. Companies have gnuhiaUy come to realize that OSHA’s commitment to
cooperation is genuine. This in part accounts for the increase in company VPP participation from
51 in 1995 to 9$ in 1996. Cooperation is a contrast to the adversarial relationship that often
typifies OSHAfindustry relations.

The VPPPA cites employee benefits as another incentive for participation in tiie VPP.
VPP par&ipants report higher morale among employees, incteased productivity, H^yiyased
absenteeism, and an increase in the quality of production. Unfortunately, VPPPA provides little
data to substantiate these claims, For example, VPPPA points out that the Rwd New Holland
Plant in Grand Island, Nebraska experienced a 13% increase in productivity and a 16% decrease
in scraped product that needed to be reworked during its first three years in the VPP.*^ Notiiing
is mentiemed about what levels of productivity increases and scrapped product decreases were
before mto VPP. They may veiy well have been greater. Also, it is possible that the
productivity increases were due to other factors such as improved technologies or management
strategies.

A final and periiaps most important reason for VFP participation is its impact on a
company’s bottom line — its profits. OSHA’s inspections, program reqoirenieats, and evaluations
of VPP participants, though only partially responsible, are almost certainly due some credit for
reducing II and LWDI rates. The decline in n and LWDI rates enable these sites to have lower
worker compcnsatLcm premiums and insurance rates. So not only is the workforce benefited with
safer woikiDg conditions, but a company’s competitiveness is enhanced

For instance, the Monsanto Chemical 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 $87,000.“ Mobil OQ Corporation’s
Paulboro, New Jersey Refinery experienced even more dramatic savings. MobU Oil Paulboro
reported worker’s compensation costs of $200,000 in 1991, and costs of $22,000 in 1994, the
year the facility v»ras tqiproved into the YPP.*"* Again it is important not to interpret this data out
of context Certainly, companies don’t need OSHA’s VPP to look out for their profit margin.
They probably would have achieved most if not aU these reductions on their own without VPP,
However, OSHA's VPP does provide an extra set of eyes, a forum for recognition of safety a»d
health exceUenoe, and an opportunity to develop a cooperative relationship with the regulator.

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

“VPPPA
“Ibid.
“Had.



haw safety and health programs already, so the cost in time and resources of
participating m OSHA’s VPP does not justify the murytmi benefits.

is that it is difficult to get small companies to
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7. GENERAL CONCXUSIONS

The most importatit conclusioii about the federal programs examined is that four of the
five programs (SQz emissions trading is different in almost every way fix>m the otiaer four
programs) arc peripheral, both to business and society. They do not address most of the
important problems with the pollution control system nor do flicy contribute significantly to
improving enviromnental quality.

OSHA Star and the programs related to it have succeeded in establishing a positive image,
but it is very debatable whcdier the programs have made any im^jor contributiai to occupational
safety and health. OSHA has no information to support such a contention. Of the few companies
we talked to who had facilities participating in the OSHA program, some tiion^t tiie Star
program contributed to improved worker safety, otiiers did not think so. Prom the perspective of
OSHA, the programs allocate scarce resources to the facilities that least need it From the
perspective of paxticqrating companies, the programs improve tiie working rdationsh4> with
OSEIA, but most companies hardly ever see an OSHA in^)ector an^ow.

XL and CSI may be too new to evaluate with any certainty, but there is no inHif^tinn that
eitiier program will make a major contribution to environmental improvement or to lowering the
cost of the pollution control tystem. Both programs have contributed to improved
communications among the interested partiu, but the other side of this coin is the high
transactions costs of participating in cither program. As of tins writing, it seems quite possible
that the high transactions costs and low pay-o^ will result in the dftmiio* of one or both programs.

33/SO is quite different from XL and CSI in that the transaction costs of participating were
close to zero. The minimal threshold for participation and the looseness of tire criteria for success
make it difficult to know how much impact 33/50 had. It has met its goals, and the group hired to
impartialty evaluate the program believes tiiat the existence of the program did contribute to the
reduction in toxics that was achieved. A number of industry people believe that the program was
instrumental in reducing toxics emissions. However, it is debatable whether a program like 33/50
could be successful today.

It is worth examining why the three EPA programs have not achieved mote. We think- 
theie are three major reasons: 1) the lack of a statutory base; 2) EPA mant^gement; and 3)
pervasive mistrust

The pollution control system, to an even greater degree than most government programs,
is driven by legislative mandates. What gets done, when it gets done, and how it gets done are all
determined by the statutes and the litigation that follows the statutes. It is therefore very difficult
to make any non-statutocy program work. Decisions are difficult to reach, because in the absence
of statutory authority consensus must be the mode of decision-making. Business participants
steer the programs to peiipfaeial matters because their general counsels caution tfa^ against
taking any action that mi^ result in litigation, and EPA cannot provide protection against third- 
party suits. EPA personnel give the non-statutoiy programs low priority because most of their
effort is devoted to meeting requirements set by Congress and the courts.



Wc do not have enough information to pass judgment on BPA’s Tnatiflg^/.nt of die 
programs. However, there is good evidence that for all three programs the advanced niatininp in 
EPA was inadequate. This made less difGcience for 33/50 than for CSI and XL. For the faftrr 
two, the agency seemed uncertain about what it wanted to accomplish or how it planned to do it 

because the agency is organized and structured to implement statutes, the organization to 
implement the non-statutory programs is ad h££ and not well coordinated with the rest of the 
agency.

Pollution control efforts are generally characterized by mistrust and paranoia. of the 
major elements—business, enviros, EPA, the states. Confess—tends to diinV that the other 
elements am intent on undermining the public interest and that these other elements have a major 
advantage in whatever battles take place. In this climate, programs that depend for their success 
on cooperation, voluntariness, and trust do not fare welL

SC^ emissions trading program has been successful in lowering compliance costs, 
aldiough it is difficult to separate the cf6ect of the trading provisions from the effect of tite other 
SQi provisions in the 1990 CAAA. At the least, it can be said that flexibility in rnecting standards
sharply lowers the wst of meeting the standards, and that trading can be an important component 
of flexibthty. As wiA XL and CSL SQi trading is a relatively new program, and a much more 
definitive evaluatitm win be possible in the future.

A final important note 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 response to criticisms of the program by GAO and others, EPA did build in an ongoing 
evaluation of the program. But the other four programs lack such capability, ff the agency, 
Congre^ and the public ate supposed to leam somediing from these programs thftn it is ft.w»nrigi 
that the implementing agency provide a neutral ongoing evaluation. In the absence of such 
evaluation, judgments about the program will be based on politics and the driiic ©f the spin 
doctors—not an effective basis for making public policy.

i

lives

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 
drat a]^peals to business at alL Four of tbe five initiatives we examine are largely voluntary 
pro^ams. Some of the OSHA VPP is codified, but participation is not mandatory. The sulfur 
dioxide program, established under Title IV of the Clean Air Act Amendments, is an exception 
and thus participation rates cannot be used as a proxy to test wbether die incentives under the 
program are attractive to business.

Our analysis of participation rates under the four voluntary federal programs studied show 
that the initiatiyes tend to attract very few businesses. Of the four initiaiives, 33/50 has attracted 
the most partidpants, followed by OSHA Star. Of the 8,000 manufacturers invited by EPA to 

33/50, about 14 percent sign^ on. Similarly, there are about 98 companies with 231 work 
sites enrolled in OSHA's VPP program. Only ten facilities of extremely large U.S. market-leaders 
are implementing XL project plans. About 20 companies paitidpate in CSI,
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Tabic 7-1 shows that the different federal initiatives tend to feature different types of
business ince^ves. Incentives depend in part on the goals of the pipgram and types of firms that
w targeted For example, the goal of the emissions trading program is to lower the cost to firms
of complymg with sulfiir dioxide reduction requirements of the dean Air Act Amendments. To
achieve this, the program targets a relatively narrow group of similar firms that emit large
amo^ of the substance, and are thus comprise a potential maikct of buyers and sellers of

As Table 7-1 illustrates, the SOacmissions trading program offers particqiants fee most
tangible economic benefits. Direct financial incentives under fee program include both market
emissions tradipg provisions, as wcU as greater flexibUity in how firms may achieve reductions In
contrast to the sulfur dioxide program, 33/50 is designed to provide participants wife greater '
public recognition. OSHA VPP is advanced as an exccllwit 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 sector.

Table 7-1

BosliNSBlhoeiItlves Cotrtalned In Flv*pMla*»l1 Initiatives I
Direct
fiwmninl

ludfaect Public
leoognitioo

Rcgulatoiy
relations

Coipocate
customer
lelaticns

Public
customer
idadoos33/50 X XOSHA Star X X

X
CSI X XProiectXL X X

Because the goals and fee incentives under the five initiatives vary, business participants
offer different reasons for selecting particular programs. 33/50 and OSHA Star both appeal to
companies because the initiatives tend to dovetail with internal company programs. Finns also are
attracted to clear, demonstrable goals. 33/50’s emission reduction goals that arc gauged by the
Toxics Release Inventory rate highest in this regard. Firms also are attracted to tangible rewards
^ch as OSHA Star’s (greased oversight and repOTting provisions. Firms also prefer
initiatives. 33/50 requites companies to do little more fean sign a letter and a pledge to try to
work toward program goals.

The expcricTCe wife 33/50 demonstates two important general themes. Firetisfee
importance of simplicity. When EPA tried to initiate a follow-up program but with additional
che<^ and controls, potential industry participants 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 fee lack of any
controls, and some groups argued for third-party audits to check on fee results achieved by
fadlitiM. The enforcement office in EPA similarly was uncomfortable wife 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 fee enviiomncntal community’s



de^forcenaintyandcnforoeahUity. of trust undcrUes the cnvironmentali^
and until some way can be found to increase mutual trust the fundamental confEct will remain.

CSI and Project XL are generally unappealing to most businesses because they leouiie 
company employees to attend numerous meetings, draft lengthy plans and progress lepol^ and 
soh^ public mput Also, because CSI and XL depart so significantly from the existing regulatory 
sy^m. ntm-pamcipants perceive the probability of success of these two initiatives as fiurly low 
Stm, for a handful of business, CSI and XL’s potential payoff are great enough to warrant the ’ 
time and nwuw commitments. XL participants are attracted to the potential for innovative 
regulatory flexibility and flic chance to solve problems creatively.

In summary, while the federal initiatives we examined may tell us whether the program
provided appealing incentives for the targeted industry, they cannot teU us whether such
incentives workfor all businesses. For example, 33/50 targets large manufiiclurers that emit and
tran^ In^ amounte of toxic emissions. It is unclear whether such a system would appeal to 
small servto mdustrics whose emissions tend to fall below TRI reporting thresholds. Similariy 
the direct financial incentives offered under the emissions trading program targets a feirly narrow 
group of firms thm emit large amounts of sulfur dioxide. It may be more difiScult to use emissions 
tradi^ schemes in cases where one facility tends to account for most of the nugor releases of a 
certain type of pollutant, or where there are a large number of s<xuce5.

Tbus far, our discussion assumes that federal regulatoiy agencies have the ability to devise 
and implement pn^jrams that provide significant business incentives. Even if there were 
exclusive data to isolate what incentives among the fed^ initiatives works best, busmess would 
sail have to agree that federal regulatory agencies ate the best source of such incentives. While 
there is currently IMc agreement on what types of federal initiatives work best, there is even less 
agreement among business whether the federal government should administer such programs.

Many bi^esses want state agencies to have greater authority for crafting and 
administeiing initiative Some smaller businesses do not want initiatives, but simpler refonns, 
such as one-stop permitting schemes. In contrast, some large, multinational corporations seek 
incentives that help them to compete in a global economy.

Hie diyeimty of viewpoints Is not merely a function of the diversity of business. Even
wianess associations which share similar goals and company characteristics, such as GBML have 
difiBculty agreeing on what types of incentives are most desirable.

While it is dif^ to state with any certainty what types of business incentives are most
desirable, the five initiatives do illustrate what program features business find most appealing. It 
appears that simplicity is the nile. Attractive programs and initiatives such as 33/50 and OSHA 
VPP tend to mirrOT origoing programs within firms. Business also prefers initiatives with 
clear goals and objectives. Initiatives that require significant employee time and other resource 
commitments arc not as appealing as initiatives such as 33/50 which require little more than a 
corporate signature and good faito efforts to 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



doing so, regulators also must understand that unless such bold initiatives deliver demonstrable
results, most businesses will prefer to invest their time and effort elsewhere.

Lessons for die FiifairA

There is widespread discontent with the existing regulatory system. This can be
^termined by talking to almost any of die regulated or any of the regulators, and it is highlighted
by the peculiar phenomenon of the EPA Administrator putting the highest priority on agency
efforts to circumvent the basic statutoiy system that is supposed to govern the agency’s actions.

There is not a consensus on how to change the existing system. Although there is
agreement on some abstract principles, e.g. tbere should be more flexibility and greater efficiency,
the agreement brea^ down as soon as specific measures are proposed. Even among large
corporations, tbere is disagreement over such basic questions as whether existing standards
should be maintained and whether standard-setting should be decentralized to the

Given the lack of consensus, if the badly broken poUntion control system is to be
it will have to be done through smne problem-solving negotiating mechanism. It so haj^ns that
the Founding Fathers in their great wisdom provided just such a m^tianism in the form of the
U.S. legislative sy^ran. A basic conclusion to be drawn fiom our lotd: at the administrative
attempts at reform is that there is no short-cut, no way around the diffirntt ta«ic of trying to
legislate a better system.

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

• More advanced planning about the goals and procedures of the programs would have
saved a lot of mi.stakes and delays at later stages;

• aear goals and simple procedures are major assets of a program and are important
incentives for business participation;

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

• The lack of program evaluation efforts impedes efforts to draw the correct lessons
from a program and leaves it vulnerable to any politically convenient interpretatioiL
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Industries of the Future

The lli^ 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 of Industrial Technologies 
within the Department of Energy's Office 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

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 ditferent products ranging from basic 
I commodity chemicals, such as sulfuric acid and plastics, to mass-marketed 

consumer goods such as dings, detergents, and paints.

I Forest Products - Produces wood and paper products for a wide variety of 
I consumer goods, such as stationeiy and paper tissues, and industrial products, 

such as cardboard packaging and paper for newsprint.

1^1 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.

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

durable goods and in virtually 100% of machine tools, manufacturing machinery, and 
similar capital goods.

^ j| Petroleum - Converts crude oil into fuels and feed stocks used in a wide range of 

.. ""products for transportation, industry, electrical geneiation, and heating.
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nil Steel - Makes, shapes, and ships steel products, one of the most basic and widely 
BsMused 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@hq,doe.gov.

I PIT Home Pa^e | Search | Map of Site | Feedback |
Energy Efllciencv and Renewable Energy Network (ERENl

I DOE Home Paue | Related Industry Links |
Disclaimer and copvriuht notice.

Last revision date: Februai^ 10, 1997
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EXECUTIVE OFFICE OF THE PRESIDENT 
COUNCIL OF ECONOMIC ADVISERS 

WASHINGTON, DC. 20500

SENIOR ECONOMIST

7 August 97

MEMORANDUM FOR TODD STERN

From: Rosina Bierbaum 
Jason ShogrenJ^p

RE: Voluntary programs for climate change

Background.

You asked for information on the existing voluntary programs to reduce greenhouse gas 
emissions. Here is our initial response based on a quick review oftlie literature. If you wish, we 
can get more detailed information or arrange for bi ieiings.

The Climate Action Plan (CCAP) put into place by the USG in 1993 consisted of over 40 
voluntary actions across most sectors: residential and commercial buildings, industry, 
transportation (only a few), energy supply, forestry, and land-use changes. These CCAP actions 
were projected to reduce emissions by 108 million metric tons of carbon (MMTC) by 2000, 
enough to return US emissions to 1990 levels (if energy prices had remained high and the US 
economy had not grown so vigorously). In the US National Communication (required by the 
framework convention) released yesterday by the State Department, USG now estimates that 
CCAP will reduce emissions by 76 MMTC in 2000. To date, liowever, the best DOE and EPA 
guess is that today these programs have achieved over 15 percent (12-14 MMTC) of this revised 
goal.

Two factors that have limited the effectiveness of CCAP are: (1) funding levels have been at 
about 50 percent due to Congressional opposition, and (2) the energy prices have fallen more than 
expected. Also 11 of the 44 programs have been terminated.

How well have the voluntary programs worked thus far?

• CCAP. There has been little evaluation oftlie elfecti\eness of the CCAP program. In 
June, GAO released its review of four BPA’.s volunttirv climate change programs. GAO 
concluded that “EPA's projections of future reductions in greenhouse gases are not 
consistent with experience to date for three of the four programs but tire consistent with 
the fourth program (the coalbed methane outreach program).” One page summaries of the 
four programs are attached. Participation rates have taiien behind e.xpectations.



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.

DOE’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


