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Summary 

The Engineering Reaearch Centers (ERC) program is 3 years 
old. It hu grown rapidly, with 13 centers now established, and the 
program is at the halfway mark in tel'ID8 of its planned size. This is 
the report of an .. 1111ment, conducted by the CrOBB-Disciplinary 
Engineering Reaearch Committee, of the policies and procedures 
11led by the National Science Foundation (NSF) to review ERC 
propoaala and to aelect ERC.. 

The buic aelection proce11 hu not changed substantially since 
the program was founded in 1985. It CODSists of eight aeparate 
review steps and four levels of aelection. The key stepa are: 

• prereview by topic area experts (members of review pan­
els) ; 

• review and sorting by review panels into three categories 
on the basis of merit; 

• review and further aelection by a •blue-ribbon" ERC panel; 
• site visits; 
• oral presentations by principal investigators at institutions 

aelected for site visits; and 
• final selection for award. 

The committee finds that this buic process is sound, and that 
it hu thus far functioned well. However, the committee makes 

1 
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several recommendations and suggestions on ways to strengthen 
specific aspects of the ERC selection proceaa. A number of these 
are aimed at strengthening the contribution of the ERCs to the 
nation's economic competitiveneaa. 

To help keep the program focused on crOBB-diaciplinary re­
search and education (a key component of the competitiveneaa 
aspect), review panels should be briefed specifically on the nature 
and purpoaea of the crosa-diaciplinary thrust before they begin 
their reviews. The committee also recommends that proposals be 
required to describe the pro6lem being attacked and to work back­
ward from there to the research approach and team composition. 

The excellence of research must be a primary factor in evalu­
ating the ultimate succeaa of an ERC. The quality of the research 
problem is therefore an important factor in selecting proposals. 
However, judging the quality of a research problem is different 
from judging the quality of research to be done on that problem. 
There should be a way to incorporate within the review proceaa 
asaeaamenta of the economic importance of different areas of re­
search. Admittedly, such asaeaaments are far from infallible, but 
couched in broad terms they can be uSeful as input. Accordingly, 
the NSF should devise a procedure (e.g., an annual workshop) for 
eliciting from the engineering community asaeBBJDenta of techno­
logical growth areas and their corresponding technical barriers, 
and for providing reviewers with this information. 

The committee believes that any research topics identified in 
the ERC Program Announcement must be clear and specific. The 
ERCs must be selected on the basis of excellence in research and 
education with the long-term goal of meeting anticipated national 
needs. In accomplishing this, the NSF should make sure that ita 
expreaaed willingneaa to award more than one ERC per topic area, 
and more than one ERC per university, is a firm policy. The 
committee is concemed about indications that preaaure is devel­
oping to award ERCs on a "pork barrel• basis. The committee 
recognizes the frustration inherent in making repeated unaucceaa­
ful proposals, but urges the academic and political communities 
to resist the temptation to subvert the selection proceaa in this 
way. Universities not obtaining an ERC award can use the rela­
tionships and momentum gained in preparing the ERC proposal 
to seek funding from various other sources that are now amenable 
to crOBB-diaciplinary research. The committee urges the NSF to 
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resist the extemal pressure, and to continue emphasizing the r� 
search and educational excellence and potential economic impact 
of proposed centers. 

To help reduce the cost of proposal preparation-and thus the 
number of disappointed applicants-the committee recommends 
that the NSF consider introducing a brief "prepropoaal" for mak­
ing the first cut of ERC proposals. These prepropoaals should be 
uniform in format and subjected to a formal review process. 

Because institutional and managerial factors have enormous 
influence in determining the success of an ERC, the committee 
believes that the ERC panel should focus much more strongly on 
these aspects of the proposal-not changing their relative weight 
in the selection, but giving them more specific attention. First, it 
is essential that there be a critical m888 of faculty and students 
dedicated to advancing the research and education goals of the 
center. The committee recommends that the prop� evaluation 
criteria include a requirement for a core of people who are heavily 
funded through the center and strongly committed to its goals. 
The ERC panel should be advised to be wary of long lists of lightly 
funded participants. In addition, the reviewers should scrutinize 
the proposed mechanism for the allocation of funds and equipment 
to ensure that the center can function u a cohesive entity, and not 
simply as a mechanism for distributing funds to the disciplinary 
departments. 
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Introduction 

BACKGROUND ON THE ER Cs 

The ERC program was initiated by the NSF in 1985 to provide 
a focal point in American universities for research and education 
directed at the needs of technology-intensive U.S. industries. Ex­
plicitly cross-disciplinary and systems-oriented, these centers were 
conceived to be a powerful tool in the battle those industries are 
waging to regain or maintain their competitiveness in world mar­
kets. 

Although the ERCs are expected by the NSF to bring about 
significant change in the "culture• of academic engineering, they 
certainly are not intended to replace the existing engineering dis­
ciplines. Instead, they are expected to link the traditional de­
partments and build on the evolving knowledge bases in the disci­
plines, yielding rapid growth of knowledge at the interdisciplinary 
boundaries. Today, it is at these boundaries that many important 
opportunities for industrial growth are to be found. 

PURPOSE OPTBE REPOHr 

The ERC program is 3 years old. Three rounds of awards 
have been made, and 13 centers are spread across the nation. Dr. 
Nam Suh, assistant director for engineering at the NSF, has set a 
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goal of establishing 20 to 25 ERCs in all, with an annual budget 
approaching $100 million by 1992 (NSF, 1986, p. 4). (Requested 
fiscal year [FY) 1988 funding for the ERC program is $48 million, 
or 23 percentage of the overall NSF engineering budget.) Thus the 
program, although still quite new, is already at the halfway point 
in terms of its projected size. 

Given this rate of growth, the NSF deems it important to 
ensure that the proce• for selecting new ERC. is sound, one 
that will result in centers of the highest quality and representing 
the optimal distribution of investment acroas technological areas. 
Accordingly, the Division of Cross-Disciplinary Research (CDR), 
which manages the ERC program, asked the Cr088-Disciplinary 
Engineering Research Committee of the National Research Council 
(NRC) to (a) review the evolution of the ERC selection process 
and (b) assess the policies and procedures for proposal review and 
ERC selection. The committee met with the staff of the CDR in 
March 1987 to discu• these issues. 

This is the report of the committee's review and assessment. 
The next chapter describes the selection proce•, highlighting mod­
ifications that have occurred over time. A subsequent chapter 
discusses aspects of the process, focusing on points of concern to 
the committee and presenting recommendations regarding ways 
to strengthen the selection process and, through it, the centers 
themselves. 
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The Selection Process for ERCs 

CURRENT P RO CESS 

Each year a program announcement is prepared and dis­
tributed by the NSF. This document provides prospective appli­
cants with a basic description of the ERC program, the evaluation 
criteria, and the required format for a proposal. Proposals are 
then prepared by applicant institutions and submitted for review. 
Interest in the program has been such that a large number of pro­
posals have been submitted each year, of which only 3 to 5 percent 
can be funded. Because so many of the proposals are excellent, 
the selection process is both difficult and extensive. 

The basic selection process (as used in the FY 1987 selections) 
involves a considerable number of people. It is a stepwise process, 
with eight separate reviews and four successive levels of selection, 
as listed below. ( "R" and "S" indicate review and selection steps, 
respectively.) 

1. (R) Each proposal is read by a CDR program director and 
categorized as to the subject area of the research. The proposals 
are then sorted into groups. 

2. Topic area experts are chosen to review .and critique the 
proposals. These reviewers are then formed into panels that will 
be responsible for one or more groups of proposals. In 1987 there 

6 
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were 68 proposals and 60 reviewers, who made up five panels with 
8 to 18 proposals per panel. 

3. (R) Each proposal is examined in depth by at least three 
reviewers prior to the panel meeting. 

4. (R) The panels convene in Washington, D.C. Panel mem­
bers first review the other proposals assigned to their group, fo­
cusing on the research content and plan. 

5. (S) Members of each panel then discuss all the propos­
als assigned to their group and divide them into three cate­
gories: "highly recommended: "recommended," and "not rec­
ommended." One of the prereviewers of each proposal is assigned 
to draft a report on that proposal, which is read to the entire panel 
for discussion and concurrence. 

6. A separate blue-ribbon ERC panel of about 10 members, 
consisting of people with high-level organizational research respon­
sibilities and covering a wide range of disciplines, is convened in 
Washington, D.C. 

7. (R/S) The reviews and rankings of all proposals are con­
sidered by the ERC panel. Each of the highly recommended pro­
posals is read by at least three panel members and discussed in 
depth. A subset of the institutions making these proposals is then 
selected to receive a site visit. 

8. (R) Site visits are conducted by teams consisting of at 
least two members of the ERC panel and three to four subject­
matter experts. A report is written for submission to the ERC 
panel. 

9. (R) The principal investigator on each proposal from insti­
tutions receiving a site visit makes a half-hour oral presentation to 
the ERC panel and answers questions about the proposed center. 

10. (R/S) After further reconsideration of each proposal and 
the results of each stage of review, the ERC panel recommends a 
subset of the proposals for award. 

11. (R/S) These recommendations are reviewed by top offi­
cials of the NSF and, if approved, the final selections are presented 
to the National Science Board for its approval. 

12. Each principal investigator is sent copies of all the reviews 
for that particular proposal. 

EVOLUTIONA RY DIPJEB.EN CES 

The current (i.e., 1987) selection process just described difFers 
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little from that used for the first round of ERC selections in 1985, 
as described by ERC Panel Chairman Eric Walker (NRC, 1986a) 
and summarized in Table 1. 

There are two changes in the process itself. First, item 3 in 
the preceding list is a new feature. This prereview was introduced 
to permit a more in-depth examination and to allow the review 
panels to spend more of their meeting time in group discussions 
of the proposals. Second, as of 1987 there is no limit placed on 
funds for the site visits. The ERC panel can designate as many 
proposals as it wishes for this level of review. (The number of site 
visits has typically been three to four times the number of ERCs 
ultimately awarded.) 

A number of changes have also been made to the program an­
nouncement for ERCs, with a view to helping institutions prepare 
proposals that highlight more clearly the key features of interest 
to the NSF. Changes in format are one type of change. Beginning 
with the second announcement (FY 1986), a 3-page executive sum­
mary was required; the research plan was limited to 25 pages (now 
20); and out-year budgets were required to show increments above 
the preceding year. 

A second type of change in the announcement relates to the 
specification of potential topic• for ERCs. This has been a some­
what sensitive matter, as the NSF has not wanted, by suggesting 
topics, to discourage novel ideas. As it happened, responses to 
the first-year announcement were grouped exactly in accordance 
with the topics listed there, so the listing did not appear in the 
second and third announcements. Yet now, with roughly half the 
expected number of ERCs in place, the NSF wants to ensure that 
the final configuration of centers covers an appropriate range of 
research areas relevant to industrial competitiveness (see NRC, 
1985). Therefore, the FY 1988 program announcement suggests a 
number of potential topics that complement the established cen­
ters. 

Finally, some wording changes have been made to the program 
announcement. One set of these changes was intended to clarify 
for those writing proposals the nature of the •r•tem. upect. of 
cross-disciplinary engineering research (NRC, 1985, 1986b). The 
addition in FY 1987 of a requirement to specify the importance of 
the proposed center to international competitivene•• highlighted 
the increased weight this factor is being given in the evaluation 
of proposals. A new requirement that the proposal describe ier 
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TABLE 1 Summary of the First-Year ERC Selection Process 

Step 1: Preliminary Peer Review 

Several panels of topic-area experts reviewed the 142 proposals, 
focusing on research content and plan. They divided the proposals 
into •highly recommended, • •recommended, • and •not recommended• 
categories {40 were •highly recommended•). 

Step 2: Select Candidates for Site Visits 

Conducted by a blue-ribbon ERC panel with 14 members {10 from 
industry). 

The ERC panel applied the NSF's criteria: {a) true cross-discipli­
nary research and team composition, {b) provisions for undergraduate/ 
graduate education involvement, {c) pursuit of fundamental knowledge 
in areas critical to U.S. industrial competitiveness, {d) provision for 
participation in research by industry and government researchers. The 
panel also emphasised the likely quality of the research, the likelihood of 
meeting stated objectives, and the relevance of the goals and objectives 
of the ERC program. 

The panel &Uigned �es,• •no: or •maybe• to the 40 highly 
recommended proposals. Fourteen •yes• proposals were selected for 
site visits. 

Step 3: Conduc� Site Visits 

Teams of five to seven people {NSF staff, ERC panel members, and 
subject-matter expert consultants) visited the schooJs. They focused 
mainly on organisational/management and educational aspects of the 
center, university commitment, and budget. 

Step 4: Presentations by Principal Investigators 

The 14 principal investigators were invited to meet with the panel 
to give an oral presentation on their proposed center and to &newer 
questions from the panel. 

Step 5: Select Awardees 

At this stage, the panel attempted to judge overall excellence, and 
to ask the following questions: Will the center make a difference? and 
How strong is the commitment by the university and by industry? 

Six finalists were selected, along with three runners-up in ranked 
order. 

SOURCE: NRC {1986a). 
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tecluaical une• blocking advances in the area and the proposed 
research plan for dealing with thoee issues was intended to elicit a 
more focWied research plan. Finally, a requirement that proposals 
include ira/ormatiora ora promotiora arad teraure practice• with regard 
to faculty pursuing crOII!Hfilciplinary research is intended to make 
this issue more visible. 
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Assessment of the Process 

In ita assessment of the propoeal review and selection pro­
celll for ERCs, the committee was impreued by the excellent job 
that the NSF's Cross-Diaciplinary Research Division has done in 
establishing and rapidly expanding this program during a short 
period of time. Many features of the ERC program are virtually 
unique in academic research and education. In addition, with ita 
bold thrust in support of the nation's industrial competitiveneu, 
the program has sparked considerable controversy within the en­
gineering community. Yet the ERC program shows every sign of 
living up to ita promise and succeeding, not only as a program, 
but also as an idea. The strength of the program is a tribute to 
the vision, effort, and organizational skill of those within the NSF 
who have devoted themselves to the suCCelll of this very important 
and inherently risky initiative. 

From a procedural standpoint, the ERC selection proce• has 
thus far functioned well. As described previously, it is a multi­
layered proce&ll with a number of checks and balances, focusing 
the judgment of several groups of highly qualified reviewers on the 
proposals received. The basic proce&ll is sound. However, at this 
midpoint in the growth of the program it is appropriate to see 
whether suggestions can be made to fin•tune and strengthen the 

11  
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aelection process. That i.e the purpoee of this chapter of the report 
and the following sections. 

COMPETITIVE IMPACT or EB.CS 

K.eeplq the loc1ll OD Competltmnea 

The desired impact of the ERCa i.e improved U.S. industrial 
competitiveneas. This was a major driver for the program at 
ita inception, and it remains so today. Each ERC must ofFer 
the potential to contribute strongly to knowledge in an area of 
technology likely to have strong future economic implications. 
This explicit focus on competitiveneaa appears to be missing from 
the deliberations of some review panels. It i.e, to be sure, difficult to 
predict what areas will have the greatest competitive implications 
5 to 15 yean hence; yet the committee believes that there are ways 
to sharpen thia focus. 

One way to do this is to ensure that reviewers understand 
the requirement for croae-diaciplinary reaearch at ERCs. A de­
termination has been made at the highest levels of technology 
management within the U.S. govemment that croae-disciplinary 
approaches to engineering reaearch ofFer the beat way to generate 
the kind of technological advancement that strengthens industrial 
competitivene•*. Furthermore, a growing number of the engi­
neering community's leaders believe that the intellectual frontiers 
of engineering demand a focus on cl"088- or interdiaciplinary re­
aearch and teaching. The ERC program, then, reftecta both a 
societal need and an increasingly dominant idea in the reaearch 
community. 

In aelecting reviewers, the NSF has had difliculty finding tech­
nically qualified individuals who understand thia mandate-many 
qualified aenior people are, by the nature of their experience, not 
strongly oriented to cr011-disciplinary reaearch. Furthermore, with 
more than 3,000 faculty members repreaented in ERC proposals 
in some years, many of thoae who do have a crOll-disciplinary 
orientation are not eligible to be reviewers. 

In the first year of the program, review teams were organized 
along disciplinary linea; now the teams are ClOII-diaciplinary in 

*See NSF budget aubmilaioa to U.S Coagnu, approYed u pan of FY 
1985 appropriatioaa proceu. 
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makeup, but it is neverthele�� diflicult for them to judge the 
crou-diaciplinary aspects of propoeals. The committee believes 
that, from a procedural standpoint, one improvement would be 
to provide additional instruction to reviewers regarding the croa�­
diaciplinary focus of the program. 

RECOMMENDATION: Review panels should be briefed 
specifically on the nature and purposes of croa�-diaciplinary 
research and the reaaona why it is emphasized. If this 
briefing cannot take place before the prereview stage, then 
printed materials with the same aim should accompany the 
mailings to prereviewers. 

Presentationa by Erich Bloch, Roland Schmitt, Nam Sub, and 
Don Kaah in the proceedings of the two ERC symposia boated 
by the National Research Council would be excellent choices in 
this regard (NRC, 1986a, 1987), as would some of the publicationa 
produced by existing ERCs. 

Another way to reinforce this program goal would be to require 
a proposal's authors to demonatrate that they are working on a 
problem that can be best attacked through a crOBIHiiacipliaary 
approach. This would require some reordering of the technical 
portion of the proposal. 

RECOMMENDATION: In the section of the Program An­
nouncement dealing with proposal format, under "Descrip­
tion of the Research: authors should be required to (a) 
describe the broad problem they are attacking, then work 
backward to (b) their proposed research approach and 
(c) the team composition. The pro6lem (defined in broad 
terms) should drive the center and its work. 

Having difFerent academic departments involved in the center 
necessarily produces some organizational problema for interaction 
among the units. It is likely that a problem-driven focus will 
help to alleviate those difficulties. Beyond such practical con­
cems, the committee believes enauring that the ERCs are truly 
cr018-diaciplinary and problem-driven can be one way to enaure 
they make m�or contributiona to our industrial competitiveness. 
However, that aim can be achieved only if the problema chosen 
afFord an opportunity for high-quality research with intellectual 
depth appropriate for Ph.D. theses and the education of graduates 
who are capable of creative insights and pathbreaking engineering. 
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EDsurlag Competitive BxcelleDce 

Judging the quality of a pro6lem is difFerent from judging the 
quality of the research to be done on a problem. There is often 
an inevitable trade-off between the overall quality of a proposal 
and the quality of the proposed topic. A balance must be struck 
between these two, and hard decisions must be made. If investment 
in the ERCs is geared ultimately to show a payoff in exports, then 
an effort should be made to try to divine where the future hot 
areas in technology-based trade will be. 

It would be highly useful to have a framework or a set of 
agreed-upon criteria for establishing desirable areas of focus and 
judging proposals in terms of their economic potential-that is, 
for judging the "quality of the problem.• Such a framework will 
not be easy to develop; indeed, it may be impossible. However, 
the committee believes that this is an important issue. Thus, as 
an interim substitute, the committee makes the following recom­
mendation. 

RECOMMENDATION: The NSF should deliberately fo­
cus on developing a procedure or process that will permit 
its annual selection of ERCs to be inftuenced by predic­
tions of what the key technological growth areas (defined 
in fairly broad terms) are likely to be. To this end, the 
Division of CrOll-Disciplinary Research could sponsor an 
annual workshop to identify areas of emerging technolog­
ical opportunity and the corresponding technic&l barriers. 
This annual assessment would provide a firmer basis for 
specifying topic areas in the Program Announcement. The 
resulting assessments and forecasts could then be summa­
rized and sent to reviewers in the initial mailing, for use in 
selecting proposals. Such information might also be use­
ful to CDR in shaping the overall direction of its various 
programs. 

It was mentioned previously that in FY 1988 the NSF resumed 
listing suggested topics for research. The committee believes that 
it is reasonable-indeed, useful-to do so. Knowing the NSF's 
areas of interest simplifies a university's decision about whether 
to apply. The committee only cautions that the topics listed must 
be clearly stated and relatively specific. For example, "emerging 
technologies• and "design and manufacturins- are so broad that 
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they may attract a number of propoeala whoee topics have little 
chance of receivins fundins. If aelection ia to be made partly on 
the basis of topic area, and if areas are su11ested, then faimess 
demands that proposins croups not be lured into spendins time 
unnecessarily on an exteDBive proposal effort. 

Uncertainties also persist within the academic community 
about whether the NSF will actually award more than one ERC 
srant on a pven topic, or will permit more than one ERC at a 
pven university. The results of the FY 1988 competition may well 
allay thoee concems. In the meantime, however, some definitive 
888Urance ia warranted on both thoee questions. 

RECOMMENDATION: The NSF should make certain that 
its expressed willinpess to award more than one ERC per 
topic area, and more than one ERC per university, is a 
firm policy. Assurances should be issued at symposia and 
other meetinp, and stronsly emphasized in the Prosram 
Announcement, that this ia the case. 

On the subject of distribution of ERCs, the committee is 
hishly concemed about indications that pressure is developins 
for allocatins centers on a "pork barrel• basis. A number of 
universities have now made two or more proposals, and in some 
cases have received site visits, but have not been sranted an ERC. 
They have become frustrated and disillusioned. One result is 
that some pressure has developed for diatributins the ERCs on a 
seosraphic basis. 

To the committee's knowledp, no awards to date have been 
influenced by this political pressure. However, the pressure ap­
pears to be buildins. The NSF ia clearly committed to a merit­
baaed allocation process. The committee's concem here, then, is 
addressed not to the Foundation but to the academic ensineerins 
community. To tum the ERC prosram into a political pork barrel 
would subvert and desrade the hish coals of the prosram. The 
committee recopizes the frustration inherent in makins repeated 
unsuccessful propoeala, but it urses the academic and political 
communities to maintain their faith in the system and not to turn 
the selection process into a political free-for-all. 

RECOMMENDATION TO UNIVERSITIES: Fundins for 
new ERCs is increasinsly limited. However, other asencies 
(e.s., the U.S. Department of Defense, the U.S. Anny, and 
the National Aeronautics and Space Administration) are 
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now operating center programa that are similar in many 
ways to the ERC program. Industry h88 alao been stimu­
lated to a greater interest in supporting problem-oriented 
university research. Aa of March 1987 there were at le88t 14 
other centen nationwide that began 88 unsuccessful ERC 
proposal efforts. The committee recommends that univer­
sities put to use the relationships and momentum gained 
in preparing an unsuccessful ERC proposal to seek funding 
for croa&-diaciplinary research from eources other than the 
NSF. 
SUGGESTION TO THE NSF: Continued emphasis must 
be placed on ensuring that only propoeala of high technical 
excellence focusing on crOS&-diaciplinary issues of potential 
economic value receive funding. The tendency for disap­
pointed university scientists and engineen to seek fund­
ing through congressional intenention must be resisted. 
An explicit statement could be made in the Program An­
nouncement to the effect that ERC awards will not be 
determined on the buis of geographic location. To the ex­
tent that additional clarity can be established conceming 
topical research are88 of interest, the ERC program will 
benefit-specifically, there will be fewer disappointed pro­
posers. Every effort should be made to ensure that thoee 
who serve 88 proposal reviewen represent not only the 
highest technical competence but alao divenity in terms 
of academic discipline and geographic location. The Croa&­
Disciplinary Engineering Research Committee views these 
pressures toward pork-barrel allocations 88 a very serious 
matter. To date this pressure h88 been minor, but the 
research community needs to guard against this trend. 

There have been repeated suggestions that the NSF should 
solicit preproposala for the first-round selection. Many universities 
have argued that preparing a short abstract of a proposal would 
not exact the same high cost in resources that an unsuccessful, full­
blown ERC proposal does. That cost makes a university reluctant 
to make repeated proposals, and it is a �or factor in the pork­
barrel pressure described previously. Aa it stands, a univenity h88 
three choices when its proposal is unsuccesaful: it can (a) make 
another costly and time-consuming effort on a new proposal the 
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followins year; {b) submit a slishtly reviled version of the previous 
year's proposal; or (c) drop out of the competition. 

From the NSF's standpoint, requirins full proposals had two 
advantaps in the first yean of the prosram. First, it permitted the 
NSF to compare a larse number of proposals in detail, and thus to 
calibrate the selection process for this novel prosram. Second, it 
stimulated universities to explore the needs of the nation 'a indus­
tries and to investisate cr088-disciplinary approaches to meetins 
those needs. Given the smaller number of proposals now beins 
submitted each year, the first point is no lonser relevant. In ad­
dition, siven the almost universal interest in the prosram, the 
second advantase has already been sained. Thus, the committee 
makes the followins 

SUGGESTION: The NSF should consider new options, 
such as a preproposal, for makins the first cut of ERC 
proposals. Such a document should be quite brief and 
should follow a set format. Review at this stase must be 
rapid to permit those survivins the first cut to prepare a 
full-blown proposal. However, preproposals ousht still to 
be reviewed comparatively in some formal way, to ensure 
that worthy applicants are not arbitrarily rejected. 

INSTITUTIONAL AND MA.NA.GEBIA.L JA.CTOB.S 

The ERC selection process has tended to focus most heavily 
on the research plan, with perhaps the second level of emphasis 
beins placed on the plan for interactins with industry. There has 
been relatively little emphasis on the elements of the manasement 
plan that sovem the relationship of the center to the enpneerins 
disciplines, includins the distribution of ERC funds. In FY 1987 a 
requirement was added for information on promotion and tenure 
practices with resard to faculty involved in crosa-disciplinary re­
search. Yet, as was pointed out in an earlier section, NSF cannot 
readily or realistically include this information in its basis for 
decision mak:ins. 

The committee believes that the ERC panel should focus much 
more stronsly on institutional arransements between the center 
and the university as a whole. The nature and quality of the 
research prosram should, of course, continue to be the most im­
portant elements. Yet institutional and manqerial factors should 
draw specific, focused attention. 
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The EB.C VJ.A-VII the Departments 

It has been noted that many ERC proposals are essentially 
a number of single-investigator-style disciplinary projects grouped 
together in a cross-disciplinary package (NRC, 1986a, p.53). The 
review panels may be gaining experience in recognizing this ap­
proach. {The fact that the main ERC panel has about a two-thirds 
retention rate from year to year is a strong point here.) Yet univer­
sities may also be getting better at devising the packaging. It can 
still be difficult to distinguish a truly cross-disciplinary proposal 
from a "simulated• one. Additional instruction to reviewers, as 
recommended earlier, should help in this regard. 

Typically, the center director and codirector& are spending 
a substantial percentage of their time on center activities. It is 
they who coordinate the cross-disciplinary effort, and they are 
truly involved in the center. The faculty, on the other hand­
who might number 30 or more in some centers, and might be 
supported with an average of only $15,000 per year in ERC funds­
are still basically department faculty members in the typical center. 
Fundamentally, many neither identify nor are identified with the 
center. 

The ideal situation would be for a center to have a large frac­
tion of faculty and students who are heavily involved in its cross­
disciplinary research and teaching functions. The moat significant 
and long-lasting impact will come when faculty and students have a 
major portion of their effort, energy, and attention focused on cen­
ter activities. However, that is not always likely or even p088ible. 
Whenever compromises are necessary, the committee believes the 
emphasis should be on attracting individual faculty and students 
from a variety of disciplines and involving them in a very major 
way in the center's activities. Strong participation by a smaller 
number of faculty and students is more likely to contribute to the 
center's goals than less participation by a much larger number of 
individuals. 

RECOMMENDATION: The peer reviewers, and especially 
the ERC panel, should be advised to be wary of long lists 
of lightly funded participants in a proposed center. The 
proposal evaluation criteria should include a requirement 
that there be a core of people who are heavily funded 
through the center and who are positioned to drive the 
ERC strongly. These key individuals should be identified 
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in the main body of the propoeal and their biographical 
information and qualifications should be highlighted in the 
appendix deacribing •center participants. • 

In this connection it is important to point out the high priority 
that must be accorded to the educational mission of the ERCs. 
Moat graduate students, and nearly all undergraduates, associ­
ated with the centers are pursuing degrees within the traditional 
departments. But the involvement with ERC research should rep­
resent a crucial component of their educational experience that 
may well set patterns of thought, discipline, and methodology 
that will determine their effectiveness throughout their careers. 
For this reuon the educational plan of the proposed center is key. 
In particular, the research to be conducted at the center must 
show promise of being of a quality and depth that could not be 
attained through single-investigator research. 

It has been said that some ERCs resemble •little NSFs" in 
that they exist largely as a mechanism to parcel out funds to the 
traditional disciplinary departments. The committee hopes that 
this is overstating the case for any existing ERC; yet any tendency 
in that direction must be avoided. The essence of an ERC is 
its crosa-disciplinary nature, and the use of funds is a powerful 
indicator and determinant of that quality. 

RECOMMENDATION: ERC propoaal reviewers should be 
alert to the •little NSF• syndrome. The mechanism for 
allocation of funds and equipment, as called for in the 
Program Announcement, must be clear and detailed and 
should be carefully scrutinised by the panels. The ERC 
panel should be prepared to question the center director 
and others cloaely on this matter during site visits and oral 
presentations. 
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