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The Honorable Edward P. Boland 
Chairman, Subcommittee on HUD- 

Independent Agencies 
Committee on Appropriations 
HOuSe of Representatives 

Dear Mr. Chairman: 

As requested in your March 4, 1986, letter and in subsequent 
discussions with your office, we are furnishing you with 
information on the Health Effects Institute's (HEI's) efforts to 
provide the scientific research needed to better understand how 
motor vehicle emissions affect human health. Specifically, to 
assist you in funding decisions , you asked us to provide 
information on (1) the adequacy of HEI's organizational structure 
and internal controls, (2) the quality, credibility, and relevance 
of its research, (3) HEI's success in reducing adversarial 
disputes over technical issues and scientific data and (4) the 
cost-effectiveness of its research activities. On May 30, 1986, 
we brickfed your office on the results of our work and, as 
requested, have prepared this briefing report summarizing the 
information discussed. 

During the late 1970's a national debate took place about air 
quality standards. The need for objective, credible scientific 
studies tolhelp guide the Environmental Protection Agency (EPA) in 
setting standards for motor vehicle emissions led to the 
establishment of HE1 in 1980. It is a nonprofit corporation, 
cofunded by EPA and 24 automobile and engine manufacturers, 
organized to provide unbiased, independent research on the effects 
of motor vehicle emissions on human health. As of May 15, 1986, 
HE1 had started 49 research projects, estimated to cost $15 
million. Through April 1986 four of the projects have been 
completed and HE1 estimates that an additional 28 reports will 
either have been published or be in draft by late 1986. 

The majority of our work was conducted at HEI's office in 
Cambridge, Massachusetts, and EPA headquarters in Washington, 
D.C. Most of the information we obtained is based on 
61 interviews, the majority with a structured interview form. 
We were able to do only limited independent verification of the 
views these individuals shared with us. 
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On the basis of these interviews, the general consensus of EPI 
and industry officials is that HEI's products are credible and of 
high quality and that HE1 has an independent organizational 
structure that ensures objectivity. Because of the difficulty in 
assessing the value of research, we were not able to determine 
whether HEI's research is cost-effective. However, on the basis 
of EPA’s and the automotive industry's cofunding, EPA obtains 
$2 of research activity for each federal dollar provided. 

EPA and HE1 differ on the relevancy of HEI's 49 research 
projects to current and emerging regulatory and public policy 
issues. HE1 recognized early that, 
scientific judgment, 

in exercising its independent 
it would sponsor some research to answer 

scientific uncertainties related to health effects of motor 
vehicle emissions that regulators would not view as relevant 
research. Coincidental with our review, EPA began the first 
detailed assessment of the relevance of HEI's research to its 
regulatory needs. While in draft form and subject to change, the 
EPA assessment considers at least 44 percent of HEI's research 
budget to be highly relevant and at least an additional 25 percent 
to have low relevance. Although a disagreement about research 
relevancy exists, HE1 and EPA officials have agreed that they can 
improve the dialogue about the definition of relevancy and the 
research projects to be performed. 

It is too early to tell conclusively how beneficial HEI'S 
products will be. However, the information we obtained suggests 
that HE1 is performing credible and high quality research. Based 
on our work, we saw nothing which would indicate that funding 
should not be continued. If funding is continued, more open 
dialogue between EPA and HE1 could help ensure that an increasing 
number of mutually agreed upon, relevant research projects are 
conducted. 

As agreed with your office, we did not obtain agency 
comments, but we did discuss the results of our review with EPA 
and HE1 officials and incorporated their comments where 
appropriate. We are sending copies of this briefing report to the 
Administrator, Environmental Protection Agency; Director, Office 
of Management and Budget; Chairman of the Board of 
Directors, Health Effects Institute; and other interested 
parties. If we can be of further assistance, please contact me or 
(202) 275-5489. 

Sincerely yours, 

Senior'Associate Director 
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BACKGROUND 

l HE1 was founded in 1980, jointly funded by the public and 
private sectors to conduct scientific research for 
regulatory purposes concerning the health effects to humans 
of motor vehicle emissions. 

0 HEI's independent Board of Directors established the 
Health Research Committee, which identifies potential 
research projects on the basis of input from its 
cosponsors, public interest groups, the scientific 
community, and its own perception of critical scientific 
gaps. 

l Separate from the Research Committee, HE1 established a 
Health Review Committee, which reviews draft research 
project reports to ensure the quality of the research 
results. 

0 HEI's staff scientists assist the committees in preparing 
requests for research proposals, evaluating and selecting 
research proposals, monitoring research, and reviewing and 
critiquing draft research reports. 

l As of May 1986, HE1 had funded 49 projects from among 306 
proposals and was in the process of funding 6 additional 
projects from among another 48 proposals. 

l As of May 1986, HE1 had published three research reports 
and one research evaluation report. Twenty-eight 
additional draft reports are expected by December 1986. 
One completed project will not have a published report 
and two projects have been terminated. 

6 



SECTION 1 

INTRODUCTION 

CKGROUND 

The Clean Air Act authorized the Environmental Protection 
ency (EPA) to set standards for motor vehicle emissions, 

lcluding carbon monoxide and sulphur dioxide, to protect the 
lblic health and welfare. EPA attempts to base decisions on the 
irmissible levels of such emissions on reliable, objective 
:ientific information. During the late 1970's a national debate 
)ok place about EPA standards. Conflicting scientific 
iformation about the health effects of motor vehicle emissions 
!d to different conclusions. EPA and automotive industry 
fficials testified in congressional hearings in the late 1970’s 
lat regulatory research had focused exclusively on research 
?cessary to determine specific standards rather than on an 
lderstanding of broader health effects issues. They agreed, in 
>ntrast, that existing basic research often ignored the important 
sgulatory questions. As a result of this debate, the Health 
Efects Institute (HEI) was founded to provide independent 
?search acceptable to EPA and the automotive industry. 

Founded in 1980, HE1 is an independently governed 
rganization, jointly funded by the public and private sectors to 
)nduct scientific research, for regulatory purposes, concerning 
le health effects on humans of motor vehicle emissions. HEI's 
:tivities are controlled by a Board of Directors, which has the 
lthority to approve or disapprove the award of any contract. The 
)ard reilies on its Health Research and Review Committees to 
elect tihe research projects and review the results of 
le reselarch. These projects are also reviewed and critiqued by 
31 staff scientists. Figure 1.1 illustrates the 
lterrelationships of HEI's organizational components. 



Figure 1 .l: Organization of the Health Effects Institute 

RESEARCH 
COMMITTEE 

_ _- _ _ _ _ _ _ _ _ __ _ _ _ -----------__---. gy& 

INVESTIGATORS 

Source: HEI, Health Effects Institute: A New Approach to 
Regulatory Science, January 1985. 

According to HE1 officials, each HE1 research project contains 
goals that range from providing information directly related to 
immediate regulatory decisions, such as identifying/quantifying 
the risks from specific pollutants, to developing information for 
future use, such as better methodologies for assessing the adverse 
effects on human health. 

HE1 established the process 
to jienendentlv identifv and 
conduct high quality research 

To achieve its stated purpose of providing the scientific 
research needed to gain a better understanding of how motor 
vehicle emissions affect human health, HE1 awards contracts to 
qualified scientific researchers (principal investigators) for 
independent research. This research, which is estimated to cost 
between $6 and $7 million in both 1985 and 1986, is funded equally 
by EPA and the automotive industry. The industry sponsors include 
24 manufacturers and distributors of cars, trucks, buses, and 
engines (motor vehicles) in the united States. (See app. II.) 
Although these sponsors identify research needs, they have agreed 
that HE1 should act independently and as such they have no control 
over the selection, conduct, or conclusions of HEI’S research 
projects. Figure 1.2 illustrates HEI's research and review 
process. 
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Figure 1.2: HE1 Research and Report Cycle 

ldentkatlon 01 
Cntlcal Sclentlflc Gaps 

Development of RFAs by Health 
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Sponsors and 
PUbllC 

Report to HEI Stan and 
Board of Directors 

Community 

I 
Peer-Panel Review and 

t 
Revlew and Evaluation by 

Review Commtttee to 
ldentlfy Remalnlng 

UncertaIntIes 

Evaluation 

/ 
Proposal SelectIon and 

Conyt Award 

lnvestlaator Research 
and Report Preparatjon 

Source: HEI, Health Effects Institute: A New Approach to 
Regulatory Science, January 1985. 
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Within the cycle of research, review, and reports, the Board 
of Directors has complete authority to determine what research 
projects are conducted and to ensure that those projects are 
conducted and reviewed by peers in a credible fashion. The Board 
has enlisted the aid of distinguished scientists to help plan its 
programs, select its individual studies, and evaluate the quality 
of the research. These scientists serve on either HEI's Health 
Research Committee or Health Review Committee. (See app. III.) 

HEI's Health Research Committee identifies potential research 
projects, based on views and recommendations provided by EPA, the 
automotive industry, other government agencies, public interest 
wows I the scientific community, and its own perception of 
critical scientific gaps. The Research Committee's proposed 
research program is then presented to the Board of Directors for 
evaluation and approval. 

The Research Committee then solicits proposals for actual 
research pro)ects, based on its research program, through a 
request for application (RFA) process. It then examines the plans 
for the actual experiment (protocols) in each application for a 
credible, objective design. In this work administrative and 
research staff assist in preparing the research program, 
performing literature searches, drafting RFAs, and reviewing and 
rating applications. 

Once the research projects are begun, HEI's staff scientists 
monitor them and coordinate with cosponsor scientists. These 
pro]ects, according to HE1 officials, generally continue for 3 
years but may be extended or terminated early if HE1 staff reviews 
show the quality of research warrants such a decision. 

After a project is completed, the research results are 
evaluated by a different group of experts, the Health Review 
Committee, which has no role in designing the research project. 
Staff scientists also assist in reviewing and critiquing the draft 
research reports. The Review Committee makes a scientific 
determination about the quality of the research and evaluates the 
research's findings, in the context of existing knowledge, to 

--identify remaining uncertainties, 

--characterize the strength of the study, 

--identify gaps in the research, and 

--place this new information into the body of knowledge for 
industry and government's use in making decisions on human 
risk. 

10 



iE1 includes these evaluations in the final report, which is 
transmitted to the sponsors and then made available to the general 
Dublic. The Health Review Committee remains available to help 
Interpret the study results. The committee makes no 
recommendations on how to apply the research to regulatory and 
3ocial policy. 

IEI's funded research 
knd its current status 

Through May 1986 HE1 has issued four requests for 
applications defining research necessary to fill certain research 
leeds. HE1 is currently conducting 49 research projects that 
include areas such as 

--health effects of low levels of carbon monoxide; 

--health effects of diesel vehicle emissions; 

--effects of nitrogen oxides on lung development and lung 
susceptibility to infection; 

--effects of nitrogen oxides, ozone, and diesel exhausts on 
susceptible populations; and 

--identification of early indications of lung disease related 
to motor vehicle emissions. 

Pable 1.1 shows the number of responses from the scientific 
zommunity and the number that HE1 chose. 

11 



Pro’ ects A- 
approved 

Report status 

TABLE 1.1: HEI-Funded Research and 
Its Current Status 

Date requests for application issued 
xay 19, June 30, July 9, July 24, 

1982 1983 1984 1985a 

153 84 69 48 

25 15 9 6 

Completed and 
published 

3 0 0 

Completed but not 1 0 0 
to be published 

Terminated 1 1 0 

Draft under review 9 1 0 

Draft expected 10 7 1 
by 12/86 

Balance of ongoing 1 6 8 
projects 

aDraft contracts have been approved by HEI’s Board of Directors 
but not made final. 

12 
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OBJECTIVES, SCOPE, AND METHODOLOGY 

l In a letter dated March 4, 1986, you asked us to examine 
the following issues: 

--the adequacy of HEI's organizational structure and 
internal controls to guarantee the independence and 
objectivity of research; 

--the quality of research funded by HE1 and its 
credibility within government, industry, and academia; 

--the cost-effectiveness of HEI's research activities, 
including administrative support functions; 

--the success of HE1 in reducing adversarial disputes over 
technical issues and scientific data; and 

--the relevance of the HE1 research to current and 
emerging regulatory and public policy issues. 

l Our work was performed between March and May 1986, 
primarily at EPA headquarters and HEI. 

l Most of the information we obtained is based on 61 
interviews, the majority with a structured form. 

l Because of the limited time available for field work, we 
were able to perform only limited testing to verify what 
these individuals told us. 

l We reviewed selected sponsor research-need requests, HE1 
requests for applications, actual applications received, 
minutes of HE1 Board of Directors and Research and 

[Review Committee meetings, files, and completed research 
*reports. We also reviewed HEI's audited financial 
statements and the related management letters. 

14 



JECTIVES, SCOPE, AND METHODOLOGY 

In a letter dated March 4, 1986, the Chairman, Subcommittee 
HUD-Independent Agencies, House Committee on Appropriations, 

ked us to examine the following issues: 

--the adequacy of HEI's organizational structure and internal 
controls to guarantee the independence and objectivity of 
research; 

--the quality of research funded by HE1 and its credibility 
within government, industry, and academia; 

--the cost-effectiveness of HEI's research activities, 
including administrative support functions; 

--the success of HE1 in reducing adversarial disputes over 
technical issues and scientific data; and 

--the relevance of HE1 research to current and emerging 
regulatory and public policy issues. 

Our work was performed between March and May 1986, primarily 
EPA headquarters in Washington, D;C., and HEI's office in 

mbridge, Massachusetts. Most of the information we obtained is 
sed on 61 interviews, the majority with a structured form. We 
terviewed 22 EPA operational and research and development 
ficials, 13 representatives of the motor vehicle industry, 
environmental and public interest group officials, 2 members of 
I's Bodrd of Directors, 2 officers of HEI, 7 staff and staff 
ientistis, 3 Research Committee members, 2 Review Committee 
mbers, and 5 principal investigators who had been funded by 
I. (See app. IV.) Because of the limited time available for 
eld work, we were able to perform only limited testing to verify 
at these individuals told us. We did review selected sponsor 
search requests, HE1 requests for applications, actual 
plicatjons,received, minutes of HE1 Board of Directors and 
search and Review Committee meetings, contract files, and 
mpleted research reports. We also reviewed HEI's financial 
atement audited by an independent certified public accounting 
rm and the management letters prepared by the firm. While we 
d review billings and payments of selected contracts and did 
mited testing of the financial records, the scope of our work 
d not Include a full testing of HEI's system of financial 
ternal controls. 

15 
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HE1 IS VIEWED AS HIGHLY 
INDEPENDENT AND OBJECTIVE 

l HE1 is viewed by those we interviewed as highly independent 
and objective. 

l No one perceived HE1 as having any bias in its research or 
reporting. 

l HE1 organizational structure supports well its independence 
and objectivity. 

l HE1 has strengthened its procedures to further reduce 
the appearance of conflict of interest. 

16 



SECTION 2 

HE1 IS VIEWED AS A HIGHLY INDEPENDENT 

AND OBJECTIVE ORGANIZATION 

A major objective in forming HE1 was to have an objective 
ganization, independent of EPA and the motor vehicle industry, 
rform the scientific testing and research needed to determine 
e health effects of motor vehicle emissions. In this way, 
gulatory decisions could be made on the basis of independent 
ientific research results free of any taint of financial 
terest or preconceived policy judgment. Although very few 
search reports have been published, our review indicates that 
I's organizational structure and internal controls are adequate 

ensure the independence and objectivity of the research 
nducted. 

GANIZATIONAL STRUCTURE 

HE1 is a nonprofit corporation that has no shareholders or 
mbers. It is governed by a Board of Directors empowered to 
lect its own successors. The funding sponsors (government and 
dustryj and other interested parties can make recommendations 
t have no power to elect or remove Directors. HEI's bylaws 
ate that no person may serve on the Board of Directors who has 
nancial ties to the motor vehicle industry or to any 
vernmental agency responsible for the protection of the 
vironment or the regulation of motor vehicles. The Board has 
nal regponsibility for all the activities of HEI, including the 
thority to approve or disapprove the award of any contract. , 

Theiestablishment, management, and review of HEI's research 
ogram is the responsibility of two committees, independent of 
ch other, operating under the supervision of the Board of 
rectors. The members of both committees are selected by the 
ard. The bylaws prohibit contracting for research with a 
mber of either of the committees unless specifically approved by 
e Board ofODirectors. The Health Research Committee is 
sponsible for establishing the priorities for HEI's research 
ogram, including the needs submitted periodically by cosponsors 
d recommending specific research projects in accordance with 
es8 priorities. The Research Committee accepts recommendations 
om the sponsors but is not required to include them in the 
search program. 

The Health Review Committee is responsible for the quality 
reports resulting from studies funded by HEI. The Review 

mmittee subjects draft reports to a detailed, rigorous review 
ocess before publication with the intention of ensuring the 
ghest possible scientific quality. The committee's comments are 
blished with the final report, both to explain any limitations 

the study and to place the results of the study in perspective 
they kelate to the available body of scientific knowledge. 

17 



As with the Board of Directors, no individual who has a 
financial interest in the motor vehicle industry or any government 
agency involved in protecting the environment or regulating motor 
vehicles may serve on either committee. In addition, no committee 
member is allowed to serve on both committees. 

The people we interviewed generally agreed that HE1 has 
functioned independently in determining its research priorities 
and awarding research contracts. None of the interviewees 
questioned the objectivity of HEI's research program. However, a 
number of EPA officials indicated that, in their opinion, HE1 may 
have been preoccupied with establishing independence from its 
sponsors. According to EPA officials, HE1 thus funded a number of 
research projects that EPA considers of low relevance to its needs 
while simultaneously declining to fund some projects that EPA 
considered to be of higher priority. 

INTERNAL CONTROLS 

HE1 has been audited annually since 1981 by a major 
independent public accounting firm. The resulting audit reports 
did not disclose any significant problems. We also reviewed the 
related management letters prepared by the accounting firm and 
determined through discussions with HE1 officials, reviews of 
succeeding management letters, and limited testing of HEI's 
internal controls that the issues raised in the letters were 
satisfactorily resolved. 

The most significant issue raised by the accountants 
regarding research objectivity was the need for HEI to adopt 
procedures and policies to avoid conflicts of interest; e.g., to 
deal with situations in which a member of the Research Committee 
might be affiliated with an organization being considered for a 
contract. We noted that one member of the Research Committee is 
the principal investigator on an HEI contract. However, his 
contract was approved before he was appointed to membership on the 
committee. We also noted that another member of the Research 
Committee is the president of a research institution having five 
research contracts with HEI. HE1 has instituted a process 
requiring committee members to submit annual disclosure forms 
listing relevant affiliations and relationships. In addition, 
committee members are required to excuse themselves from any 
discussions or decisions about proposals from organizations with 
which they are associated and, in fact, we noted that this process 
is being used. In both of the above cases, the HE1 Board of 
Directors reviewed the cases in detail and gave its approval. 

18 
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HEI's RESEARCH IS VIEWED AS 
CREDIBLE AND OF HIGH QUALITY 

l HEI's first four reports have been well received by all 
parties and are uniformly viewed as credible and of high 
quality. 

0 Among the reasons cited to support the views of 
credibility and high qllality are 

--competition for contracts; 

--a mix of proved and innovative methodologies; 

--HEI's independence; 

--HEI's elaborate selection, monitoring, and review 
processes; 

--the funding and staffing stability; and 

--the prestigious and recognized authorities on HEI'S 
boards and committees. 

20 



SECTION 3 

HEI's RESEARCH IS VIEWED AS 

CREDIBLE AND OF HIGH QUALITY 

HEI's purpose is to provide the scientific research needed to 
!tter understand how motor vehicle emissions affect human health; 
e results are to be used in establishing future regulations. In 
.der for the results to be accepted as valid by all interested 
lrties, HE1 should be an objective, credible organization,funding 
.gh quality, unbiased research projects. This goal seems to have 
ken achieved since the officials we interviewed generally 
bnsidered the research and investigators to be credible and of 
.gh quality. Those interviewed gave a variety of reasons for 
leir belief in the credibility and high quality, including the 
allowing: 

--T\e degree of competition allows HE1 to select from among 
a number of high quality proposals. 

--HEI is attracting a mix of new researchers with proved 
methodologies and researchers with innovative 
methodologies. 

--HEI's independence is attracting high quality researchers. 

--HEI sets the right tone for the scientific community to 
attract high quality researchers. 

--HEI's elaborate selection and monitoring processes demand 
h!igh quality. 

--HEI has done an excellent job of requesting proposals 
bwause of the high level of scientific expertise HE1 has 
attracted to its committees. 

--The intellectual depth of the organization is excellent. 

--Stable funding and leadership exist in key scientific 
positions. 

--HE1 has attracted prestigious, recognized authorities who 
in turn attract quality researchers. 

--HEI has attracted good scientists, but it is hard to use 
some of the research results for regulatory purposes. 

--HEI is small enough to have quality interpersonal relations 
that are necessary to ensure a quality product. 

--BEI has established a high quality peer review process 
tihat will ensure high quality products. 

21 
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HEI's COFUNDING IS ADVANTAGEOUS TO 

THE GOVERNMENT, BUT WE COULD E$? 
DETERMINE ITS COST-EFFECTIVENESS 

l Because of the difficulty in assessing the value of HEI's 
research we could not determine its cost-effectiveness. 

l However, the cofunding mechanism by EPA and the motor 
vehicle industry is financially advantageous to the 
government, assuming that the research HE1 is funding 
would otherwise have to be funded totally by EPA. 

l While our limited tLme for field work did not allow for a 
comparison of administrative support costs with similar 
organizations, we noted that HEI's capital investment has 
been minimal. 

- 

22 



SECTION 4 

HEI's COFUNDING IS ADVANTAGEOUS TO THE 

GOVERNMENT, BUT WE COULD NOT DETERMINE 

ITS COST-EFFECTIVENESS 

Is is very diEEicult to judge the cost-effectiveness of 
search activities since their worth may not be known for many 
ars, if ever. In addition, research in support of regulatory 
eds, as funded by HEI, results in a body of knowledge to which 
may be impossible to assign a value. In HEI's case this is 

mpounded by the fact that the majority of research projects have 
t yet resulted in published reports. Because of the difficulty 

assessing the value of research, we could not determine the 
St-effectiveness of HEI's research activities. However, we 
ted that the dual-funding mechanism, under which HEI receives 
If of its funding from EPA and half from the motor vehicle 
dustry, is financially advantageous to the government, assuming 
at the research funded by HE1 would otherwise have to be funded 
tally by EPA. 

I's COST 

We could not fully determine whether HEI's administrative 
pport costs are reasonable because of time limitations in our 
view. To do so would have required work at similar 
ganizations to develop a basis for comparison. However, we did 
tain some cost information on HEI's operation and noted that 
I's capital investment is minimal. Investment in equipment and 
fice furnishings amounts to approximately $95,000, including 
proximately $57,000 for computers and word processing equipment. 

HEI's fiscal year is July 1 to June 30. Table 4.1 summarizes 
I’s costs for fiscal year 1985, budget for fiscal year 1986, and 
sts incurred through March 31, 1986. 
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Table 4.1: Ccmpsrison of the Health Effects 

Institute's Actual Costs for FY I965 and 

Budgeted Costs for FY 1986 

Fiscal year 1985 

Actual costs 

Amount Percent -- 

Research Projects 

Scientific consulting: 

S4,698,130 78.4 

liEI cannlttees 

Senior consultants 

General science consultants 

Conference, site vlslts, etc. 

Future strategy prOJeC+ 

Total consulting s 

Administrative expenses: 

Payroll - staff sclentlsts 

- admlnlstratlon 

- secretarial 

Frlnge benefits 

Payroll taxes 

Publlcatlons 

Travel 

122,045 

41,523 

67,318 

57,880 

-o- 

s.e 288,766 

158,223 239,475 183,083 

114,908 168,276 125,210 

80,963 50,400 53,480 

53,835 81,192 64,849 

27,333 32,650 20,470 

13,726 104,000 128,584 

202,247 196,000 213,352 

Fiscal 1986 Year 

Total budget Actual co9tsa 

Percent Percent 

Amount Percent Amount of cost of -P-P budget 

55.484,533 78.4 13,232,417 69.5 58.9 

132,000 101,771 

45,000 35,750 

65,000 62,828 

35,000 67,363 

35,000 82,853 

S 312,000 4.5 S 350,565 7.5 112.4 - 

Other 358,483 322,001 279,179 

Total administrative 11,009,718 16.8 Sl,193,994 17.1 51,068,207 25.0 89.5 

Total 15,996,614 100.0 
*1111m111= a**.*= 

aActual costs as of March 31, 1986. 

Through 9 months of fiscal year 1986, expenditures on 
research projects amounted to 58.9 percent of the amount 
budgeted. HE1 staff stated that expenditures for research 
prajects will be close to the budgeted amount by the end of the 
fiscal year when all of the invoices are submitted by the 
universities and other institutions. 

We noted that consulting costs have already exceeded the 
budget and that administrative costs are also higher than 
expected. The HE1 Executive Director stated that a major reason 
for this is that the costs for one special project were higher 
than expected because of a decision to hold a conference in 
Dearborn, Michigan, for HEI's sponsors. He said this added 
approximately $100,000 to various categories in the scientific 
consulting and travel areas. He said that printing and 
publication costs have also exceeded expectations and that HE1 is 
taking steps to control printing costs before the reports 
currently under review are published. ,i' 

24 



25 



ADVERSARIAL DISPUTES HAVE CHANGED 

l EPA and the motor vehicle industry agree on the quality 
and credibility of HEI's four published reports. 

l As increasing numbers of reports are published by the end 
of 1986, the willingness of cosponsors and others to 
accept the research results, and thereby reduce disputes, 
will become clearer. 

l At the same time, a dispute exists between HE1 and EPA 
over the relevancy of some of HEI's research. 

l Some EPA officials characterize a number of HE1 projects 
as not providing information that will be useful in 
establishing regulatory standards. 
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SECTION 5 

ADVERSARIAL DISPUTES HAVE CHANGED 

A major consideration in establishing HE1 was the desire to 
educe or eliminate disputes over the quality of the scientific 
#search on which regulatory decisions would be based. As an 
Idependent, objective third party, HE1 would fund research that 
uld be free of any suspicion of financial interests or 
peconce#.ved policy j udgment . As a result, EPA, the motor vehicle 
Idustry, and other interested parties would be able to move on to 
,scussions of what regulatory decisions should or should not be 
Ide on the basis of those results, rather than disputing the 
fientific research. 

We believe it is still too early to tell whether HE1 will be 
lccessful in removing the results of scientific research from the 
:ea of dispute. HE1 has funded 49 research projects but to date 
IS published only 3 research reports. In addition, HE1 has also 
Isued one report based on the research of other scientists. As 
’ May 1, 1986, 10 draft reports were being reviewed by HEI, and 
I additional 18 draft reports are due to be submitted before the 
Id of the calendar year. As increasing numbers of reports are 
tbl ishe , the willingness of the sponsors and other interested 
lrties to accept the research results and thereby reduce disputes 
rer scientific research will become clearer. 

We believe that the potential exists for HE1 to succeed in 
lducing disputes over scientific research. As noted previously, 
! interviewed numerous EPA and motor vehicle industry officials, 
: well as officials from several environmental groups. These 
‘ficialk rated HE1 as being an independent, objective 
-ganization engaged in high quality research. Given this 
1sessment, it would seem reasonable to assume that the results of 
iis research, in terms of scientific validity, will be acceptable 
1 these organizations. We were told that the four reports 
lblished to date have been well received by the sponsors. 

At the same time that HE1 may be succeeding in reducing 
versarial disputes between EPA and the motor vehicle industry 
‘er the quality of research results, a dispute exists between HE1 
rd EPA over the issue of relevancy. While some EPA officials do 
It queskion the quality of the research being conducted, they 
baracterize a number of projects as not providing information 
Iat will be useful to EPA in establishing regulatory standards. 
1i.s issue is discussed in more detail in section 6. 
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- -- 
THE RELEVANCE OF HE1 RESEARCH IS 
VIEWED DIFFERENTLY BY EPA AND HE1 

1 

l HE1 recognized early that, as an independent scientific 
institution, it might not choose to fund a research 
program focused exclusively on questions EPA believed 
most relevant. 

l HE1 took steps to minimize this risk but may be giving 
relevance much more emphasis now than in its earliest 
years when establishing independence from its 
cosponsors may have had a higher priority. 

l HE1 and EPA have different definitions of what is 
relevant research. 

l EPA has just begun its first broad-based assessment of 
the relevancy of HEI's research projects. The draft 
shows that EPA considers at least 44 percent of 
HEI's project funding to be spent on highly relevant 
research and at least 25 percent to be spent on 
projects of low relevance. * 

l Both HE1 and EPA acknowledge that more needs to be done 
to resolve the relevancy issue. 

l HE1 and EPA have taken recent actions to improve the 
dialogue about relevancy. 
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SECTION 6 

THE RELEVANCE OF HE1 RESEARCH IS 

VIEWED DIFFERENTLY BY EPA AND HE1 

HE1 and EPA differ on the relevancy of HEI's 49 research 
D:ects to current and emerging regulatory and public policy 
5ues. Many EPA officials believe a portion of HEI's research 
11 not be usable to support regulatory decisions because of 
realistically high exposure levels. Other HE1 projects are 
nsidered to be unnecessarily replicative of work by EPA or 
?ers. HEI's stated aim is to sponsor, review, and place into 
rspective the research projects needed to better inform 
gulatory decision makers concerning the standards needed for 
tor vehicle emissions. To meet this goal, HE1 stated that it 
Jght to attract the highest quality researchers from quality 
stitutions who would use multidisciplinary approaches and to 
courage a focus on methodological advances and innovation, not 
st research necessary for the next regulatory decision. 

RLY RECOGNITION THAT EPA MIGHT NOT 
3GE ALL HE1 RESEARCH AS RELEVANT 

HE1 recognized that, given an emphasis on innovation and 
sic research, the connection between some studies and the 
Eects that motor vehicle emissions have on human health might 
t be clear to all observers. HE1 also recognized that, as an 
dependent scientific research institution, a possibility existed 
at the HE1 Research Committee would initiate and direct a 
search program not focused exclusively on the regulatory 
e&ions for which EPA needed answers. HEI took a number of 
eps to minimize this risk. The Research Committee invited 
onsor scientists to meet and share what they considered to be 
e highest priority needs. This committee also solicited written 
atements of research priorities from its sponsors and other 
terested parties. In addition, HE1 decided that it would, in 
me instances, request that researchers modify their proposals so 
at the proposed study might better address the relevant 
gulatory issues. Finally, HE1 made abstracts of its contracts 
ailable to cosponsors for comment, although not until after the 
ntracts had been awarded. 

searchmrelevant to Its short- 
rm regulatory needs 

HEI'issued its first requests for research applications on 
ly 19, 1982. The majority of the resulting 25 contracts were 
gned in mid-1983. In early 1984 HEI distributed abstracts of 
e research projects to the sponsors and solicited their 
mments, In its reply EPA had two concerns, exposure levels and 
necessary replication. EPA noted that it was concerned that 
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some studies would be based on pollutant exposure levels exceeding: 
the levels normally found in the atmosphere (ambient air). EPA 
believed that the use oF such high levels would make the research 
results meaningless for regulatory purposes and limit EPA's 
ability to cite the results in criteria documents and staff 
studies supporting proposed regulatory decisions. 

HEI's response was two-fold. First, it indicated to EPA that 
the Research Committee had suggested improvements that increased 
the relevance of the research but that limits exist in the extent 
to which a study to be performed in a given laboratory could be 
changed. Secondly, HE1 stated that the objective of many HE1 
studies is to develop better methods for evaluating human health 
effects of pollutant exposure in ambient air. HE1 believes that 
developing this methodology may require the use of high exposure 
levels in the initial stages of development to identify 
mechanisms, or causes, of injury at the molecular and cellular 
levels. 

HE1 acknowledged that studies at levels much higher than 
ambient air levels cannot be used directly in setting air quality ’ 
standards. HE1 stated, however, that such studies are important 
because they provide information on the actual mechanism of 
injury. This information will then enable researchers to design 
experiments to better understand the effects of exposure at 
ambient air levels. 

INCREASED HE1 EMPHASIS ON RELEVANCE TO 
COSPONSORS IN THEIR REQUESTS FOR PROPOSALS 

In its third request for research proposals, dated July 9, 
1984, HE1 expanded and sharpened its guidance to potential 
applicants on the issue of exposure levels. HE1 noted that while ' 
some studies might use exposures much higher than those 
experienced in ambient air, any study relevant to HEI's mission 
should provide information that is, finally, relevant to ambient 
exposures. They noted that when good research techniques required' 
high exposures, it was an important aim of HE1 that researchers 
explain the significance of these high exposures to ambient air 
quality. 

A year later, in its request for proposals on the health 
effects of aldehydes, HE1 specifically stated that it was 
interested in studies evaluating effects from exposure to low 
levels of aldehydes. HE1 noted that exposures from motor vehicle 
emissions are less than those from cigarette smoke and residential 
and occupational exposures and that, if effects are found, the 
data should include exposure at concentrations of concern for 
motor vehicle emissions. 
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'A CONSIDERS SOME HE1 RESEARCH 
ROJECTS TO BE OF LESS POTENTIAL 
LLUE THAN DO OTHER INTERESTED PARTIES 

In the course of our interviews, we found that automotive 
ndustry and public interest group officials generally considered 
51 research to be relevant to regulatory needs. The HE1 
Eficials repeated the positions stated above, noting that the 
zientific judgments of HE1 might not always coincide with EPA's 
nmediate regulatory needs. 

On the basis of our interviews of EPA officials, we found a 
ide range of opinions as to how relevant HEI's research is to 
egulatory needs. Many EPA program and research officials stated 
?at some of HEI's research was highly relevant. Other research, 
snging from 20 to 50 percent of the program, was considered to be 
E low relevance. Some EPA officials put most HE1 research using 
igher than ambient air level of exposure or proJected levels of 
Ato emissions in this latter category. Some EPA officials also 
udge other research as being of little relevance because they 
sve comparable results from their own or other research. 

When asked why they believed HE1 might not have negotiated 
xposure levels downward to more realistic levels, EPA officials 
peculated that it might have been due in part to 

--HEI's early concern for establishing an independent 
research agenda and attracting the highest quality 
scientists to whom relevancy might not be as important as 
it is to EPA, 

--EPA's not having fully communicated in its research 
priority needs those features it considered essential to 
make the research results more relevant, 

--HEI and EPA officials differing in scientific judgment 
about the extent of remaining uncertainty about mechanisms 
of injury, or 

--HEI's not knowing or appreciating that the Clean Air 
Scientific Advisory Committee oE the EPA Science Advisory 
Board had directed EPA not to include any research results 
ajbove the relevant exposure level in criteria documents to 
be used as support for standards. 

ROAD-BASED EPA ASSESSMENT OF THE RELEVANCY 
F HEI's RESEARCH IS JUST BEGINNING - --- 

In,a 1980 press release on the establishment of HEI, the EPA 
3ministrator stated 

II EPA will be making recommendations on the Institute's 
resea;ch programs and protocols, and will be making at least 
an annual assessment of the Institute's activities. . . ." 
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The earliest assessment of the HE1 program EPA made is one 
dated October 22, 1985. The assessment was prepared at EPA 
headquarters with opportunity for input or comment from field 
research scientists or program managers. The assessment, in 
summary format, portrays the HE1 research as generally 
complementary to EPA's. 

The most recent EPA assessment of HEX's program resulted from 
the attendance by seven EPA officials at the third annual 
HEI-sponsored conference for sponsors and principal investigators 
in Asilomar, California, February 16-19, 1986. EPA officials told 
us that they were provided more detailed research plans and data 
than they had seen in the past and that they were also provided an 
opportunity for unhurried informal interaction with HE1 principal 
investigators. EPA officials told us that the detailed 
information obtained at the conference was the basis for EPA's 

'project-by-project draft assessment of the relevancy of HEI's 
research. 

EPA assessed 42 of HEI's research projects and rated them as 
being of low, medium, or high relevance. It did not assess seven 
projects because the report had been issued, the research had been 
terminated, or no abstract had been provided at Asilomar. Since 
the assessment is in draft form, these ratings are subject to 
change. Table 6.1 summarizes the assessment in terms of the 
number of projects and the dollar funding of projects begun 
through May 1986. 

Table 6.1: EPA's Draft Assessment of Research 
Project Relevance 

Draft assessment of 
pro;ect relevance to EPA 

Prolects assessed by EPA 
Number 
--percent) 

Funding 

Low 27 25 
I Low-Medium 17 12 

Medium 17 17 
Medium-High 5 2 
High 34 44 

I 
‘x 
* b 

100 100 
- 

Although EPA's final criteria for determining relevancy are 
still uncertain, the use of exposure levels higher than ambient 
air levels and the duplication of research results already 
available seem to be important issues. Almost half of the 
projects rated by EPA as being of low or low-medium relevancy were 
characterized as using excessively high exposure levels or as 
unncessarily replicating previous research. II a 

EPA and HE1 agree they define relevancy differently. EPA 
officials told us that they have provided HE1 with more specific 
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ormation on EPA's research needs since its input into HEI's 
*st request for applications. EPA's draft definition of 
evancy stresses that EPA should evaluate HEI's early projects 
EPA's original request and not on research that became 
lilable after a project began. HE1 officials told us that HE1 
I EPA believe it is important to both HE1 and the sponsors that 
y reach a shared definition of relevance. The HE1 officials 
lted that EPA appears to be using a definition of relevance that 
centrates on the research needed for the next regulatory 
*ion. HE1 believes that its mission is not only to explore 
r-term scientific issues but also to develop work enabling 
.entists to better extrapolate from animals to humans and to 
*elop the linkages among various kinds of research needed for 
! long term. 

As a part of the continuing dialogue that both HE1 and EPA 
sidered vital to the relevancy issue, EPA gave the following 
<dance to HEI: 

II We would like to emphasize one point dealing with 
ripiiiation. EPA has learned that no matter how good one 
considers an important study, the consequences of regulation 
demand that corroborative data be obtained. If HE1 concludes 
that the key health issues have been captured in an 
unreplicated study design already completed, then we urge HE1 
to support that study's replication. . . .'I 

HE1 officials do not believe that any of their research 
'jects re 

! 
unnecessarily duplicative. In their opinion, when 

! resea' ch results are considered in conjunction with the 
cults o:f other studies, or when the longer-term objectives are 
:luded, the projects are clearly relevant. 

HE1 officials agreed that the issues being raised in regard 
relevance need to be resolved. In this regard, they said they 
Ild support any actions to improve communications between HE1 
I EPA. I 

EPA officials estimated the assessment might be completed in 
'ly summer 1986 and indicated the results would be communicated 
HEI. EPA's assessment, including a clear statement by EPA of 

! factors it used to determine relevance, should be useful in 
using the gap between EPA and HE1 on the two definitions of 
tevant research. It would be helpful to HE1 if EPA would 
!ntify the exposure levels EPA considers relevant and the 
tcific research studies that have already provided the results 
it EPA feels HE1 is unnecessarily duplicating. 

'ECT OP RELEVANCY 
IUE ON HOW EPA VIEWS HEI's 
JPONSIVENESS AND PROPOSED BUDGET 

As part of its budgetary process, EPA relies on five research 
nmittees to recommend annual research priorities and funding 
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levels to the EPA Assistant Administrator for Research and 
Development. One of the five, the Air Research Committee, is 
composed of senior research and development scientists and senior 
managers of air program offices. During the process of 
formulating the fiscal year 1987 research and development 
priorities, members of the committee recommended that the 
$3 million proposed for HEI's fiscal year 1987 budget be split 
into two parts. One part, related to what some committee members 
view as the cost of projects not relevant to regulatory needs, was 
fixed at $1.8 million and ranked 74th out of 76 projects. 

EPA officials told us that, given the existing budgetary 
constraints under which EPA must operate, the research funded by 
HE1 must be reviewed in terms of whether that research is 
providing the information needed by EPA in order to make 
regulatory decisions. They stated that if HE1 is funding research 
that EPA cannot use in establishing regulatory standards and is 
simultaneously declining to fund research that EPA considered a 
high priority, then HE1 should expect EPA to review carefully the 
appropriateness of HEI's future funding level. 

On the other hand, HEI has stated that it would need a budget 
many times the current size in order to address adequately all of 
the priorities presented by EPA and the automotive industry. They 
noted that, in deciding which requests to include in their 
research agenda, HEI's Research Committee considers such factors 
as the state of the science in each area and the likelihood that a 
research program funded by HE1 can make a difference in resolving 
regulatory problems, either now or at some point in the future. 

HE1 officials acknowledged that some research projects are 
not designed to find the answers to today's problems. Instead, 
they are expected to contribute to the available body of 
scientific knowledge and, consequently, could have an impact on 
future regulatory decisions. However, HEI, according to the 
officials, has made increasing efforts in the recent requests for 
app,lications to identify and fund research applications that 
contain the exposure levels desired by EPA. 

HE1 officials also stated that they have increasingly 
attempted to obtain detailed input from the sponsors on their 
specific needs. As an example, they stated that they asked EPA 
for comments on the proposed aldehyde research program before 
distributing the request for applications and have invited EPA 
representatives to attend the June 1986 Research Committee 
meeting. 

RECENT HEI-EPA ACTIONS TO 
IMPROVE DIALOGUE ABOUT RELEVANCY 

Just prior to or during our assessment, HE1 and EPA had taken 
a number of actions that may help to increase the number of 
mutually agreed relevant HE1 research projects. Specifically: 
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--NE1 furnished abstracts of the highest quality and most 
relevant proposals received from its July 1985 RFA upon 
which EPA had been asked to comment. 

--EPA furnished informal comments in time for Health Research 
Committee consideration and followed with written comments 
of a positive tone. 

--HEI furnished more detailed project abstracts at the annual 
Asilomar Conference and the opportunity for wider 
interaction with principal investigators. 

--EPA is in the process of conducting the first broad-based 
assessment of the relevancy of HEI's research to its 
regulatory needs. This may include an expanded definition 
of relevancy. 

--HEI has suggested periodic review sessions between its 
Executive Director and members of its Research and Review 
Committees and senior EPA program and research managers. 
EPA has agreed to this. 

--HEI invited senior EPA scientists*to join the next 
Research Committee meeting to discuss relevancy and other 
issues. Three EPA scientists did participate. 

--EPA has stressed to its managers that HE1 will be for the 
foreseeable future an important source of health effects 
research and that communications with HE1 are important. 

--EPh has planned a review of HE1 published reports for this 
fall to examine whether the research is making a difference 
in regulatory decisions. 
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I OBSERVATIONS 

l Although it is too early to reach definite conclusions on 
all the questions asked in the March 4, 1986, request, the 
consensus of individuals we interviewed is that: 

--HEI is an independent, credible, and objective sponsor of 
high quality research. 

--While HE1 and EPA have not always had an effective 
dialogue to ensure that the research performed is 
considered mutually relevant, they have taken numerous 
recent actions to deal with this issue. 

l The information we obtained suggests that the research HE1 
is funding is credible and of high quality. Based on our 
work, we saw nothing which would indicate that funding 
should not be continued. 

a If federal funding is continued, more open dialogue between 
EPA and HE1 could help ensure that relevant research 
projects are undertaken. 

-- -- 
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SECTION 7 

OBSERVATIONS 

Although it is too early to reach definite conclusions on 
me questions asked in the request of March 4, 1986, the 
nsensus of the individuals we interviewed is that HE1 has made 
ogress in establishing itself as an independent, objective, and 
edible sponsor of high quality research. EPA and HE1 have not 
ways had an effective dialogue to ensure that the research being 
rformed, including specifics such as dosage levels, is relevant 

motor vehicle emissions and the existing atmosphere. Both EPA 
d HE1 have taken steps in recent months to deal with this 
sue. BPA's project-by-project evaluation of relevance should be 
eful. In addition, HEI's invitation to EPA officials to attend 
s Resedrch Committee meetings may improve communications. 

It is too early to tell conclusively how beneficial H,EI's 
oducts will be. However, the information we obtained, including 
terviews, research applications, contract files, minutes of 
etings, and correspondence between EPA and HEI, suggests that 
search HE1 is performing is credible and of high quality. Based 
our work, we saw nothing which would indicate that future 

nding should not be considered. If federal funding is 
ntinued, more open dialogue between EPA and HE1 could help 
sure that an increasing number of mutually agreed upon relevant 
search projects are undertaken. 
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APPENDIX I APPENDIX I ’ 

REQUEST LETTER 

March 4, 1986 

Honorable Charles A. Bowsher 
Comptroller General of the United States 
Washington, D.C. 20548 

Dear Mr. Comptroller General : 

The HUD-Independent Agencies Appropriations Subcommittee 
requests the General Accounting Office to conduct a program review 
and evaluation of the Health Effects Institute (HEI), located in 
Cambridge, Massachusetts. The HEX is cofunded by the Environmental 
Protection Agency and the automobile industry to coordinate research 
on the health effects of vehicle emmissions. For the past several 
years the H&I has received about $3,000,000 annually in Federal 
funds, although the President’s budget makes no specific request for 
the HEI in 1987. 

The Health Effects Institute was founded in 1980 in the hope 
that its joint funding and independently sponsored research could 
reduce disputes over scientific data and technical disagreements and 
permit debate to advance to the fundamental public policy issues. 
Since HEI’s inception, no comprehensive evaluation has been 
conducted, and the need for such a review is made especially timely 
by the increasing pressures on EPA’s research budget in 1987. 

In assessing whether the HE1 1s fulfilling Its promise and 
justifies continued Federal support, this study should examine the 
following issues: 

o The adequacy of the HEI’s organizational structure and 
internal controls to guarantee the independence and 
objectrvity of research; 
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PiNDIX I APPENDIX I 

Honorable Charles A. Bowsher -2- March 4, 1986 

o The quality of research funded by the HE1 and its 
credibility within government, industry and academia; 

o The relevance of the HE1 research to current and 
emerging regulatory and public policy issues; 

o The success of HE1 in reducing adversarial disputes over 
technical issues and scientific data; and 

o The cost effectiveness of the HEI’s research activities, 
including administrative support functions. 

This evaluation, by its nature, must be largely subjective and 
qualitative rather than empirical. Howe ve r , the Committee believes 
GAO is well equipped to undertake a comprehensive review in an 
objective manner. As a general approach, the Committee recommends 
that GAO identify and intervrew individuals in Federal agencies, the 
auto industry and academia who have been associated with, or have 
knowledge of the Health Effects Institute’s work. 

In order for the results of this evaluation to be available in 
time to assist the Committee’s deliberations over 1987 funding 
decisions, a letter report is needed by May 30. 

Thank you for your assistance. 
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APPENDIX II 

LIST OF COSPONSORS 

Environmental Protection Agency 

Alfa Romeo, Inc. 
American Motors Corporation, Inc. 
BMW of North America, Inc. 
Caterpillar, Inc. 
Chrysler Corporation, Inc. 
Cummins Engine Company 
Ford Motor Company 
General Motors Corporation 
Honda Motor Co., Ltd. 
Isuzu Motors, Ltd. 
Jaguar Rover Triumph, Inc. 
Mack Trucks, Inc. 
Mazda Motors of America, Inc. 
Mercedes-Benz of North America 
Mitsubishi Motors Corporation 
Navistar International Company 
Nissan Motor Company, Ltd. 
Peugeot Motors of America 
Renault USA, Inc. 
Saab-Scania of America, Inc. 
Subaru of America, Inc. 
Toyota Motor Company 
Volkswagen of America, Inc. 
Volvo of America Corporation 

APPENDIX II 
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ENDIX III 

HE1 BOARD OF DIRECTORS, 

RESEARCH COMMITTEE, AND 

APPENDIX III 

REVIEW COMMITTEE --- 

Board 'of Directors: -- 

l Archibald Cox, Chairman-- Carl M. Loeb University Professor 
(Emeritus), Harvard Law School, and former Solicitor 
General of the United States 

0 William 0. Baker, Chairman Emeritus of Bell Laboratories, 
and Chairman, Board of Trustees, Rockefeller University 

0 Donald Kennedy, President, Stanford University, and former 
Commissioner of the Food and Drug Administration 

l Charles Powers, President of Clean Sites, Inc.; Founding 
Executive Director, HEI; Professor of Ethics, Yale 
University 

lth Research Committee Membership: 

l Walter A. Rosenblith, Chairman-- Institute Professor and 
former Provost, Massachusetts Institute of Technology, 
and Foreign Secretary, National Academy of Sciences 

l Joseph D. Brain, Professor of Physiology, Harvard 
Respiratory Biology Program, Harvard School of Public 
Health 

l Curtis C. Harris, Chief, Laboratory of Human 
Carcinogenesis, National Cancer Institute 

o Roger b. McCellan, Director, Inhalation Toxicology 
Research Institute, and President, Lovelace Biomedical 
and Environmental Research Institute, Inc. 

l Robert F. Sawyer, Professor of Mechanical Engineering, 
University of California at Berkeley, and former member of 
the California Air Resources Board 

l John Tukey, Professor of Statistics, Princeton 
University, Donner Professor of Science (Emeritus), and 
Associate Executive Director, Research Communications 
Principles Division, Bell Laboratories 

l Gerald N. Wogan, Underwood-Prescott Professor and Head, 
Department of Applied Biological Sciences, Massachusetts 
Institute of Technology 
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. 
. 

APPENDIX III 

l Mark J. Utell, Associate Professor of Toxicology in 
Radiation Biology, and Biophysics; Co-Director, Pulmonary 
Disease Unit, University of Rochester School of Medicine. 

Health Review Committee Membership: 

Robert I. Levy, Chairman-Professor of Medicine, College of 
Physicians and Surgeons, Columbia University, and former 
Director, National Heart, Lung, and Blood Institute 

Gareth M. Green, Professor and Chairman, Department of 
Environmental Health Sciences, Johns Hopkins School of 
Hygiene and Public Health 

Millicsnt W.P. Higgins, Associate Director for 
Epidemiology and Biometry, National Heart, Lung, and 
Blood Institute 

Paul Meier, Professor of Statistics and Professor of 
Pharmacological and Physiologicial Sciences, 
University of Chicago 

Sheldon D. Murphy, Professor and Chairman, Department of 
Environmental Health, University of Washington 

Arthur C. Upton, Professor and Chairman, Department 
of Environmental Medicine, School of Medicine, Director, 
Institute of Environmental Medicine, New York University, 
and former Director of the National Cancer Institute 
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'ENDIX IV APPENDIX IV 

INSTITUTION OR OFFICE OF OFFICIALS INTERVIEWED 

Number of individuals 
IRONMENTAL PROTECTION AGENCY 

Assistant Administrator for Air 
and Radiation 

Strategies and Air Standards Division 
Office of Air Quality Planning and 

Standards 
Office of Mobile Sources 
Emission Control Technology Division 

Science Advisory Board and Clean Air 
Scientific Advisory Committee 

Actiqg Assistant Administrator for R&D 
Office of Research Program Management 
EPA Liaison to HE1 
Office of Exploratory Research 
Environmental Criteria and Assessment 

Office 
Office of Health Research 
Health Effects Research Laboratory 

Cochairman or Members of the Air Research 
Committee or staff not otherwise noted 

OMOTIVE INDUSTRY 

General Motors Corporation 
Ford Motor Company 
Chrysler,Corporation, Inc. 
Volkswagon of America, Inc. 
Engine Minufacturers Association 
Motor Vehicle Manufacturers Association 
American Motors Corporation, Inc. 
Automobile Importers of America 

LTH EFFECTS INSTITUTE 

Chairman and Member of the Board of 
Di$ectors 

Executive Director and other officials 
Chairman and Members of Health Research 

Committee 
Chairman and Member of Health Review 

Committee 

interviewed 

1 

1 
1 

1 
2 

2 

2 
1 

4 
22 - 

: 
2 
1 
1 
1 
1 
1 

13 

2 

2 
3 

2 
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APPENDIX IV APPENDIX IV 

Staff scientists and other staff 
Principal investigators 

PUBLIC INTEREST AND ENVIRONMENTAL GROUPS 

Center for Auto Safety 
Conservation Foundation 
Environmental Defense Fund 
National Resources Defense Council 
United Auto Workers 

Total 61 

7 
5 

21 

1 
1 
1 
1 
1 

5 

(089339) 
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