April 15, 2004
Dr. Wanda Ward 

Acting Assistant Director for Social, Behavioral and Economic Sciences

National Science Foundation

4201 Wilson Boulevard

Arlington, Virginia 22230

Dear Dr. Ward:


I have enclosed a copy of the Report of the Committee of Visitors (COV) for the Economics, Decision and Management Science (EDMS) cluster of the Division of Social, Behavioral and Economic Sciences.  This report is the result of our deliberations during our visit to the NSF on March 29 - 31, 2004.


The EDMS cluster consists of three programs:  Economics (ECON); Decision Risk and Management Science (DRMS); and Innovation and Organizational Change (IOC).  Three COVs of specialists were formed and each of the programs was reviewed separately.  The entire Committee also met together to identify and discuss common problems.  You will find attached reviews for each of the three programs.  All reviews were complete.  They focused on both the integrity and efficiency of the program’s process and management, as well as evaluating the outputs and outcomes of the research that NSF has supported.

Each report begins with an Executive Summary containing specific concerns and recommendations unique to that COV.  Specific examples for your attention are: (i) the problems of attracting and supporting young researchers, an issue that was addressed by the DRMS COV; (ii) the possibility of slight name changes in programs, an issue addressed by both the DRMS COV and the IOC COV; and (iii) changes in program definitions and scope, which are recommended by the IOC COV.  Both the DRMS and the IOC COVs deal with interdisciplinary programs, and their recommendations are designed to meet the special needs that stem from that feature.  In addition, since this is the first full review of the IOC, the COV concerned itself with issues that will facilitate orderly reviews in the future. 

These reports provide to you two levels of assessments.  The first level is related to NSF’s two primary performance criteria.  The second level addresses much deeper issues related to the larger NSF organization.  The COVs have found disturbing trends suggesting the existence of a structural problem that that the entire Committee feels should be addressed. 

The individual COV Reports rate the management of the programs very highly.  Without exception, the COVs found the quality and effectiveness of the merit review process to be of the highest quality.  The only possible exceptions are ones noted by the IOC COV, and these were traced directly to the newness of the program.  Similarly, the implementation of the merit criteria and selection of reviewers and the resulting selection of awards are all excellent in every instance.  Management, procedures, balance, representation, and diversity were all found to be outstanding.  The program managers are doing an impressive job, and are clearly devoted to advancing the sciences that depend upon them and to the improvement of human wellbeing through the sciences.  

Each COV provided a detailed review of the awards together with an assessment of the research that was supported.  These summary reviews are striking in their documentation of the value and pervasive impact of the science represented by each of these programs.  Almost every aspect of every life is touched in some way, every day, by the research performed in these programs.  The reviews are particularly important in demonstrating both the direct and indirect ways that research in these areas affects the nation and the importance of the work with which NSF has been charged.  

An inconsistency exists between the accomplishments clearly outlined in the COV reports, the budgetary increases for all of NSF, and the lack of budget increases in the sciences reviewed.  The resulting problems are so obvious and so serious that the COVs addressed the possible causes.  Having considered the issue, there is unanimous agreement among all members of all three COVs that:

(i)  
A serious structural problem exists within the larger NSF organization;

(ii)  
A committee should be convened and charged with finding solutions to the problem and reporting recommendations to the Assistant Director; and

(iii) 
The committee should also be charged with examining the initiative process.  For example, the relationship between the wording of initiatives at times sharply diverges from the input of the distinguished working groups called to advise the National Science Foundation. 

As outlined in its Executive Summary, the Economics COV found the Economics Program in crisis as declination rates have reached their highest level in the history of the program.  The Economics COV recommends that the proposed committee also be charged with the following two additional tasks:

(a) 
Consider the creation of a separate division structure that includes Economics or includes the cluster the three:  Economics, DRMS, and IOC.  Not only would this correct structural problems, it would also increase the visibility of the Directorate.

(b) 
Investigate the impact of the initiative process on the core programs.

Please feel free to contact me or any other COV Committee member if you have any questions on our reports and recommendations.

Sincerely yours

Charles R. Plott

Chair, EDMS Committee of Visitors

Enclosures

cc:
Dan Newlon (w/encls.)


Rachelle Hollander (w/encls.)


Rick Lempert (w/encl.)

cc:
Members of the 2004 COV (w/encls.)

FY 2004 REPORT TEMPLATE FOR

NSF COMMITTEES OF VISITORS (COVs)

	Date of COV:
 March 29-31, 2004

	Program/Cluster:
DRMS


	Division:  SES

	Directorate:
SBE


	Number of actions reviewed by COV:  Awards:   30     Declinations:  30        Other:

	Total number of actions within Program/Cluster/Division during period being reviewed by COV:   408                            Awards:  113       Declinations: 295   Other:

	Manner in which reviewed actions were selected: Randomly




Executive Summary

Recommendations to NSF Base on COV Review of DRMS Program

Reviewer Process

· Provide recognition by NSF to reviewers for their service and make these announcements public while preserving the anonymity of the reviewers. There can be different classes of reviewer recognition as well as a distinguished service award such as those given by professional associations. This would help change the social norm of reviewing from a burden to something that is valued by one’s peers (cf teaching awards and how they have changed the norm associated with this activity in many universities).

· Consistency in review format is desirable so templates are useful., but the template should relate the criteria to the way many reviewers organize their thinking. For example, such a template should contain the elements of research design including the methodology, the indicators and measures, etc. where applicable.

· Increase the number of young qualified reviewers. They are likely to have more time to review proposals and will be honored to be asked to review a proposal. The reviewing process will also give them experience in preparing their own proposals in the future.  Program managers can ask more senior reviewers for the names of younger people who are qualified to review proposals at the time when a senior person is asked to submit the proposal or in a separate request. Panel members can also be asked to provide a list of reviewers when they meet together at an NSF panel meeting. 

Encouraging Young Investigators

We strongly recommend that NSF encourage more young investigators to apply to the program. There are several ways for doing this:

· Have a smaller grants program that is not restricted to young investigators but where they are likely to apply simply because their salaries are lower than more senior colleagues and their research may require less funding (e.g. lower expenditures on data collection efforts)

· Have a separate program for young investigators similar to the SGER program. These grants could be up to $100,000 and could be of a higher risk level. They should be reviewed by at least one other person besides the program manager. 

· Have a separate pot of money from NSF for Young Career (YC) awards. DRMS had 5 YC awards in the last 3 years and may have even given more except that it would have constrained their budget for other grants.

· Consider having a program for young faculty members similar to the Enabling Program on Hazards where senior faculty work with junior faculty over the course of a year in developing a proposal in the younger faculty’s research interest that will eventually be submitted to NSF for funding.  

· Encourage/require senior investigators to use young investigators in their grants.

Programmatic Issues

· Multiple programs in the social sciences hire a “permanent” rotator whose principal role would be to serve as a liaison with other programs, be in charge of proposals submitted that seem to fit in DRMS and a related program, choose reviewers for these proposals and take the lead on joint program initiatives (e.g. climate change, MRCIRS program).  

· Separate budgeting at a higher level for cross-disciplinary programs such as MRCIRS, HDS so that DRMS and other divisions aren’t required to fence in their own funds for these purposes. The more money a program contributes to these cross-disciplinary programs, the less they have for supporting their own program. This will lead to a lower % of grants funded and will discourage future submissions. NSF needs to recognize this type of interdependency. 

· The management science part of DRMS has not been an integral part of the Program’s activity in the past three years. There have been relatively few grants that have been made submitted in this area between 2001-3  and almost none have been funded.  The NSF should consider changing the name of the program e.g., to Decision Making and Risk Management (DMRM); organizational level phenomena should definitely be retained. Areas that relate to management science in an organizational context should be directed to or jointly funded with the Innovation and Organizational Change program (which could be broadened in scope to, e.g., Organizations and Innovations)

· We feel that NSF needs to reevaluate how they fund initiatives that emerge from Workshops such as the ones noted above. It is important that the Division (SES) and program (DRMS) have an increased budget to fund research in these areas rather than having decisions made at the Directorate level which are much more diffuse than the recommended research initiatives (e.g. the HSD and MRCIRS initiatives). An alternative is to target the topics in the initiative so that they more closely reflect the recommended research directions that emerged from the workshop report. 

PART A.   INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES AND MANAGEMENT

Briefly discuss and provide comments for each relevant aspect of the program's review process and management. Comments should be based on a review of proposal actions (awards, declinations, and withdrawals) that were completed within the past three fiscal years. Provide comments for each program being reviewed and for those questions that are relevant to the program under review. Quantitative information may be required for some questions. Constructive comments noting areas in need of improvement are encouraged. Please do not take time to answer questions if they do not apply to the program.

A.1  Questions about the quality and effectiveness of the program’s use of merit review procedures. Provide comments in the space below the question. Discuss areas of concern in the space provided.

	QUALITY AND EFFECTIVENESS OF MERIT REVIEW PROCEDURES
	YES, NO, 

DATA NOT AVAILABLE, or NOT APPLICABLE



	Is the review mechanism appropriate? (panels, ad hoc reviews, site visits)

The DRMS review process consists of individual (ad hoc or outside) reviews followed by panel reviews. The combination of ad hoc and panel reviews is very desirable, because the panelists serve as additional reviewers. They also calibrate the ad hoc reviews, which can have high variance. This also helps the panelists learn from the ad hoc reviews.
	Yes

	Is the review process efficient and effective? Note: This section references “Program Statistics” provided by DRMS.

According to the statistics provided by the program, reviewer return rates average a third to just under a half, and this rate has been declining from 48% in 2001 to 37% in 2003 when the program had the greatest number of proposals (p. 16). This may be attributable to the fact that there are a greater number of applications needing more reviews, and thus, fewer eligible reviewers are available. Of those that returned reviews, the review time was about a month (p. 19). The mean number of ad hoc (outside, non-panel) reviewers assigned to a proposal is 5.76 (p. 17), but  the actual number of reviews received was less. There were 73 out of 409 proposals that had only one ad hoc (outside) reviewer, which we view as inadequate. 


	Yes (with appropriate caveats) 

	Are reviews consistent with priorities and criteria stated in the program’s solicitations, announcements, and guidelines?

The extent to which reviews are consistent with guidelines varies substantially from reviewer to reviewer. One set of guidelines is the NSF criteria, e.g., intellectual merit and broader impact. Some reviewers organize their review according to the NSF criteria intellectual merit and broader impact. Others do not. In particular, broader impact seems to be given less attention. 


	Not Always

	Do the individual reviews (either mail or panel) provide sufficient information for the principal investigator(s) to understand the basis for the reviewer’s recommendation?

Some reviewer comments are excellent and very detailed often extending over three or more pages. Others are weak and/or short.  This conclusion is based on a review of 60 randomly selected proposals over the three-year period, approximately equally distributed across awards and declines. It is difficult to tell why this happens. It can possibly be a function of reviewer time, expertise, and/or experience with the Fastlane process. 

Ratings were sometimes not included with the written reviews. Ratings between categories, e.g., Excellent/Very Good were classified as “R”. There is considerable variation between the ratings and the basis for them in the written review. 


	Not Always

	Do the panel summaries provide sufficient information for the principal investigator(s) to understand the basis for the panel recommendation?

The panels provide balance for some of the inconsistencies in individual reviews and deficiencies in the match between the reviewers’ expertise and the proposal areas. The panel summaries are generally good, but sometimes brief. The PI has to turn to the individual reviews for more detail. It may be helpful if the summaries either provide more detail or help place individual reviews in the context of the panel summary. 


	Qualified Yes



	Is the documentation for recommendations complete, and does the program officer provide sufficient information and justification for her/his recommendation?

Program folders reviewed had a complete set of panel reviews. The information provided from the program officer is relatively brief but this may be appropriate if one utilizes the additional information contained in the proposal jacket.


	Yes

	Is the time to decision appropriate? 

The COV interpreted this as “dwell” time, focusing on the time period for Declines. It was interpreted as the difference between the following entries on the Action Processing Form - “Date Received” (#7) and for a non-award, the date the program officer signed off on it “Date” (#28).

For the proposals reviewed in 2002 and 2003, dwell time averaged 5-6 months in 2002 and a somewhat shorter time averaging about 4 months in 2003. A few proposals had dwell times as long as 8-10 months, some of which involved another program area and division. The dwell time for dissertations and SGERs is much lower.


	Yes

	Comments:

In order to evaluate dwell times, it would help if the letters or emails sent to the applicants were dated in the jackets since those letters reflect the time the applicants were actually notified. Most were not dated.

The program should try to understand why some reviews are lengthy and others very short in order to improve the review process. A short questionnaire that a reviewer is required to fill out after completing his/her review would be helpful to understand what the problems were. Examples of questions on such a form would be: the area was outside the reviewer’s expertise, the reviewer had very little time, the Fastlane process was difficult to use , and the reviewer thought his /her response was sufficient. ,



	Discuss issues identified by the COV concerning the quality and effectiveness of the program’s use of merit review procedures:

See comments in A2.



	Recommendations:

Provide recognition by NSF to reviewers for their service and make these announcements public while preserving the anonymity of the reviewers.. There can be different classes of reviewer recognition as well as a distinguished service award such as those given by professional associations. This would help change the social norm of reviewing from a burden to something that is valued by one’s peers (cf teaching awards and how they have changed the norm associated with this activity in many universities).

Program managers should keep a record of the type of reviews that come in so they have a continuous record of quality. Panels may discount certain reviews because they are of low quality and this information could then be entered by the program manager into a Reviewer data base to supplement what they currently have available.  

Reviewers need a clearer description of these criteria so there is consistency across the reviews. For example, it needs to be explained how issues such as methodology and research design fit into the current criteria.

In terms of reviewer coverage, each proposal should have at least four reviewers – with at least two ad hoc.




A.2  Questions concerning the implementation of the NSF Merit Review Criteria (intellectual merit and broader impacts) by reviewers and program officers. Provide comments in the space below the question. Discuss issues or concerns in the space provided.
	IMPLEMENTATION OF NSF MERIT REVIEW CRITERIA
	YES, NO, 

DATA NOT AVAILABLE, or NOT APPLICABLE



	Have the individual reviews (either mail or panel) addressed whether the proposal contributes to both merit review criteria?

As of 2003, Fastlane contained a template for each of the two criteria. However, many individual reviewers have not explicitly or consistently addressed the merit review criteria, particularly the second criteria of broader impacts. Either the template is not easy to use or the reviewers are not attuned to it.
	No

	Have the panel summary reviews addressed whether the proposal contributes to both merit review criteria?

The panel summaries don’t consistently address these criteria either.
	No

	Have the review analyses (Form 7s) addressed whether the proposal contributes to both merit review criteria?

The Form 7s do address those criteria, but very briefly, relying on the panel summaries and ad hoc reviews for more information.


	Qualified Yes (content is minimal)

	Comments:

The extent to which reviews are consistent with guidelines varies substantially from reviewer to reviewer. Some reviewers organize their reviews according to the NSF criteria, e.g., intellectual merit and broader impact. Others do not. In particular, broader impact seems to be given less attention. Reviewers need a clearer description of these criteria so there is consistency across the reviews. For example, where do issues such as methodology and research design fit into the current criteria?



	Discuss any issues or concerns the COV has identified with respect to NSF’s merit review system.

Although the elements of the two NSF merit criteria are very important, the system does not correspond with the way many reviewers analyze proposals.



	Recommendations:

Consistency in review format is desirable so templates are useful, but the template should relate the criteria to the way many reviewers organize their thinking. For example, such a template should contain the elements of research design including the methodology, the indicators and measures, etc. where applicable.

The two criteria need to be defined more explicitly so all reviewers will focus on them. The panel summary should address them more specifically and program officers should provide feedback to reviewers who ignore the criteria.




A.3  Questions concerning the selection of reviewers. Provide comments in the space below the question. Discuss areas of concern in the space provided.

	Selection of Reviewers
	YES , NO,

DATA NOT AVAILABLE,

or NOT APPLICABLE



	Did the program make use of an adequate number of reviewers for a balanced review? 

See program statistics for help in addressing this question.

The number of reviewers per proposal seemed to be low at times (see A1 on the efficiency and effectiveness of the review process). 
	Yes mostly

	Did the program make use of reviewers having appropriate expertise and/or qualifications? 

From our own personal knowledge, some of the reviewers were experts in their fields; however, there is no explicit information in the proposal jackets that allows one to judge the expertise of individual reviewers.


	Yes/Data not available

	Did the program make appropriate use of reviewers to reflect balance among characteristics such as geography, type of institution, and underrepresented groups?

See program statistics for help in addressing geographic and institutional balance; information on underrepresented groups is not available.
There appears to be a good balance on gender of reviewers but there is no explicit information on the other characteristics mentioned above.
	Data not available

	Did the program recognize and resolve conflicts of interest when appropriate?

Reviewers occasionally indicated potential conflicts of interest but actions (if any) by the program officers appear to be undocumented and the official conflict of interest process captures the rest.
	Data not available

	Comments:

The reviewers are distributed widely across different institutions. 



	Discuss any concerns identified that are relevant to selection of reviewers.

Given the increase in the number of proposals, it is now becoming a challenge to find sufficient, highly qualified reviewers.



	Recommendations:

In selecting reviewers, the program officer should provide more information in their Recommendation letter (Form 7) on the specific areas of reviewers’ expertise so that it is clear that a proper balance has been achieved.

Increase the number of young qualified reviewers. They are likely to have more time to review proposals and will be honored to be asked to review a proposal. The reviewing process will also give them experience in preparing their own proposals in the future.  Program managers can ask more senior reviewers for the names of younger people who are qualified to review proposals at the time when a senior person is asked to submit the proposal or in a separate request. Panel members can also be asked to provide a list of reviewers when they meet together at an NSF panel meeting. 




A.4  Questions concerning the resulting portfolio of awards under review.  Provide comments in the space below the question. Discuss areas of concern in the space provided.

	RESULTING PORTFOLIO OF AWARDS
	APPROPRIATE,

NOT APPROPRIATE, 

OR DATA NOT AVAILABLE



	Overall quality of the research and/or education projects supported by the program.


	

	Are awards appropriate in size and duration for the scope of the projects?

See program statistics for help in addressing this question.
The committee did not have the time to evaluate in sufficient detail the relationship between scope of work, size of request and duration.
	Data not available

	Does the program portfolio have an appropriate balance of: 

· High Risk Proposals?  

In reviewing the awards, it appears that at least some of the awards are made in areas where the reviewers say there has been little work or where an area of research is unique. Some examples:

The VISWANATHAN 0214615 proposal is about how illiterate consumers function in the marketplace. This is an important population to study, thus warranting the award. 

The GNEEZY 0318378 proposal tests whether there are gender differences in response to competition. 

The PARKER 0213782 proposal is an example of funding in an area that is sorely needed, that of understanding how individuals make decisions and an assessment of their competence in doing so.


	Yes

	Does the program portfolio have an appropriate balance of:

· Multidisciplinary Proposals?

Risk and Decision Making are, by definition, multidisciplinary areas and the proposals reflect this.  There were few proposals in the management science area.

The concept of multidisciplinary research has many meanings. 


	Data not available

	Does the program portfolio have an appropriate balance of:

· Innovative Proposals?

Innovation can be interpreted in many ways – as innovative forms of awards, the content of the awards, and the type of methodology used.

Form of Awards: NSF has made available a number of different areas for innovative forms of proposal submission (as distinct from innovative content). These are collaborative proposals, career awards, small grants for exploratory research, private sector/NSF partnerships, and EPA/NSF cooperative awards, conferences and workshops, undergraduate awards (RUI), and doctoral dissertation support. Researchers applying to the DRMS program have been taking advantage of these mechanisms to varying degrees, though in general, they have not been particularly popular. Moreover, the success rate within practically all of these mechanisms, with the exception of conferences and workshops and SGER awards, has been low relative to total grants. In 2003, out of 25 collaboratives, 18 were declined, out of 10 career awards, 9 were declined. In contrast, all conference or workshop proposals in the 2001-2003 time period (7) and all SGER proposals (7) were awarded.

Content of Awards. In addition to innovative categories, panel reviews indicate that reviewers have gone out of their way to advocate funding areas that are not normally researched (see high risk proposals above), and a set of awards have been made that reflects this. For example, the career award to Carpenter (0092953) examines the evolution of social capital in field settings undertakes experiments in multiple countries (e.g. Japanese fishermen, Thai day laborers).

Methodology.  A large number of funded proposals concentrate on controlled experiments with well-specified hypotheses. In the sample folders that we looked at, controlled experiments were funded at a higher rate than other methods such as interviews, direct observation, content analysis of documents, survey, or econometric analyses of archival data.  It may be desirable to take more risks with non-experimental projects, and to ensure representation on the panel and in the reviewer pool of respected researchers with a broader set of approaches.

An example of an award that was considered by the reviewers as having an innovative structure, subject matter, and methodology was Kraft (0306492) on evaluating data from EPA’s toxic release inventory. It was part of a joint EPA special competition.


	Qualified Yes 

	Does the program portfolio have an appropriate balance of:

· Funding for centers, groups and awards to individuals?

See discussion of collaborative proposals above. No center awards seem to have been granted. Some individual awards are made in the form of Career awards and Doctoral Dissertation awards (see discussion above), but not in large numbers. Doctoral dissertation awards have had a 50% (7/14) success rate. The success rate for career awards is much lower (about 10%).
	Not applicable for centers; for individuals No

	Does the program portfolio have an appropriate balance of:

· Awards to new investigators?

See program statistics for help in addressing this question.
Over the 2001-2003 period, of the 409 PIs, 61% (249) are new PIs (Tab 10, p. 10). New PIs had a lower success rate, 22%, while prior PIs had close to double – 37%. This occurred in the context of new PIs submitting more proposals than prior PIs and, for each fiscal year, new PIs submitted proposals of lower dollar amounts than prior PIs.

New P.I. awards are getting smaller (p. 11).  We don’t know why this is happening and perhaps more analysis of the data would be useful, however, it is important that investigators get enough funding to do quality research. 

Other statistics reflect how successful new investigators are. Career grant applicants, generally new investigators, are normally unsuccessful  (26 out of 31) partly because this category also has a lot of applicants relative to the available budget. There are very few applicants for doctoral dissertation grants (14) with a success rate of 50%. 

SEE RECOMMENDATIONS BELOW ON WAYS TO INCREASE APPLICATIONS FROM YOUNG INVESTIGATORS


	No (new investigators have a lower success rate)

	Does the program portfolio have an appropriate balance of:

· Geographical distribution of Principal Investigators?

See program statistics for help in addressing this question.
The east coast (Mid-Atlantic, Southeast and New England) account for over half of the proposals submitted in 2001-2003 (p. 6). New England, which only accounted for 7% of the proposals, had the highest success rate of 44.8%. Similarly, the Plains states accounted for only 3% of the proposals but had a 38.5% success rate. 
	Not meaningful (no benchmark)

	Does the program portfolio have an appropriate balance of:

· Institutional types?

A small number of universities have strong programs in the areas that DRMS funds. They have received a large number of grants, because they have submitted many strong proposals, in the opinions of the reviewers.

There are successful proposals from smaller universities that are not traditionally research oriented which speak to the diversity of institutional types funded.


	Yes

	Does the program portfolio have an appropriate balance of:

· Projects that integrate research and education?

Many research projects achieve educational goals along with research goals primarily by means of involving students as research assistants on the projects. A few proposals provide educational training or outreach in the form of workshops. It should be kept in mind, however, that it takes time for the results of research to become translated into education
	Data not available (primarily on the details of education)

	Does the program portfolio have an appropriate balance:

· Across disciplines and subdisciplines of the activity and of emerging opportunities?
The DRMS program covers a very large territory as reflected in its title. Risk and Decision-making alone involve numerous perspectives and application areas reflected in the professions from which they draw, such as economics, psychology, mathematics, the natural and physical sciences and engineering. Proposals seem to reflect that diversity, but given that many of them are interdisciplinary, it is difficult to assess the coverage across disciplines and subdisciplines. Appropriate measures would have to be developed to determine this, for example, assuming you can arrive at a list of disciplines, does one assign a discipline to the investigators’ educational background, current department within which the investigators are located, the literature from which they draw, etc.

From our small sample of 2001 funded proposals, we note that most are funded by just DRMS, only a couple with other programs.  Joint funding would seem desirable, especially for multidisciplinary proposals that might otherwise slip through cracks.


	Data not available (on the meaning of discipline)

	Does the program portfolio have appropriate participation of underrepresented groups?

See program statistics for help in addressing this question.
Male and female PIs had an approximately equal funding rate--27.7% for males and 29.4% for females. (p. 11)

Similarly, minorities had a slightly lower funding rate than non-minorities (25% and 30% respectively). The funding rate declined, but the numbers are small.  During the three year period, there were very few submissions from minorities (24) relative to non-minorities (325) (p. 14). Note, there were 59 proposals where minority status was labeled unknown.


	Yes-gender

No-racial and ethnic minorities (submission rate is low)

	Is the program relevant to national priorities, agency mission, relevant fields and other customer needs? Include citations of relevant external reports.

During this review period, the nation has faced unusual, catastrophic conditions, and some members of the research community have turned their attention to these problems. These events have included environmental quality problems, natural hazards and terrorist events, many of which have had extreme consequences to human life and economic welfare. The DRMS program has responded in a variety of ways. In the area of extreme events, it has held cutting edge workshops, such as the one on extreme events, and has also awarded research grants to study various aspects of hazards and the September 11th 2001 attacks. It funded three SGER grants examining the aftermath of Sept. 11th. 


	Yes

	Comments: 

We observed errors in the database 2001 in categorizing minority PIs. For three declines, the PI had checked Hispanic or Latino, but the NSF database summary indicated that the PI was not Hispanic or Latino.



	Discuss any concerns identified that are relevant to the quality of the projects or the balance of the portfolio:
General Observations about Awards: 

-DRMS had an approximately constant budget of about $5 million per fiscal year (distributed March 25, 2004)

-DRMS has been receiving a larger number of proposals, increasing 77% between FY01 and FY03 (calculated from p. 2)

-The decline rate has been increasing from 65% to 72% to 76% over the three fiscal years (calculated from p. 2; p. 3)

Given the increasing demand for this program and the breadth of activities it covers, one would hope that it could draw more resources to meet the demand. However, it is unclear whether or not the growing decline rate is due to resources and/or to the quality of the proposals received.

Other observations:

-There was a dramatic increase in the median size of research awards in 2003 accompanied by an increase in the average length of an award from 2.1 years in 2001 to 2.6 years in 2002 and 2003.



	Recommendations:

Ways of encouraging more young investigators to apply to the program:

· Have a smaller grants program that is not restricted to young investigators but where they are likely to apply simply because their salaries are lower than more senior colleagues and their research may require less funding (e.g. lower expenditures on data collection efforts)

· Have a separate program for young investigators similar to the SGER program. These grants could be up to $100,000 and could be of a higher risk level. They should be reviewed by at least one other person besides the program manager. 

· Have a separate pot of money from NSF for Young Career (YC) awards. DRMS had 5 YC awards in the last 3 years and may have even given more except that it would have constrained their budget for other grants.

· Consider having a program for young faculty members similar to the Enabling Program on Hazards where senior faculty work with junior faculty over the course of a year in developing a proposal in the younger faculty’s research interest that will eventually be submitted to NSF for funding.  




A.5  Management of the program under review.  Please comment on:

	Management of the program.

The DRMS program is extremely well managed with the two program managers working well together. They are very well organized and effectively handle the wide range of proposals that are submitted to the program. They turn around proposals in a timely fashion with e-mails to those who are declined immediately after the panel meets. 



	Responsiveness of the program to emerging research and education trends.

The program managers are proactive in this regard by attending conferences and workshops in the various disciplines associated with DRMS where they describe the program and encourage researchers to submit proposals. DRMS is a very active player in the professional societies in the areas they fund. They regularly go to the Judgment and Decision Making (JDM)  and Society for Risk Analysis (SRA) annual meetings as well as  INFORMS and American Management Association (AMA), Behavioral Decision-making and Management (BDRM) (every other year). More infrequently, they attend the Association for Public Policy and Management (APPAM )and the American Association for Public Opinion Research. They have supported research on the cutting edge through SGER grants and held several workshops during 2001-3 that examined emerging opportunities for potential NSF funding. As a result of these workshops several new interdisciplinary initiatives were proposed in the areas of environmental value, extreme events and risk and decision making, although funding for them has not been provided.  (SEE RECOMMENDATION UNDER  C1).

	Program planning and prioritization process (internal and external) that guided the development of the portfolio under review.

The workshops discussed above have been used for program planning. 


	Comments:

There is a great advantage in having two permanent program managers in DRMS for providing continuity in a program that has growth potential. There is also an advantage of having a rotating program manager (SEE RECOMMENDATION BELOW ON THIS POINT) 



	Discuss any concerns identified that are relevant to the management of the program.
The interdisciplinary DRMS program has natural links to other programs at NSF both in the social sciences (economics, organization and innovation, psychology, and sociology) as well as in engineering (Civil and Mechanical Engineering, Industrial Engineering). We feel it is important to foster closer links with these other programs both through joint funding arrangements as well as through closer coordination on future program announcements.



	Recommendations:

Continue to provide funding for applied research that cuts across disciplines such as the Multidisciplinary Research in Critical Infrastructure Systems (MRCIRS) program, Human and Social Dynamics (HDS) initiative. DRMS is a catalyst for this type of initiative. 

Multiple programs in the social sciences hire a “permanent” rotator whose principal role would be to serve as a liaison with other programs, be in charge of proposals submitted that seem to fit in DRMS and a related program, choose reviewers for these proposals and take the lead on joint program initiatives (e.g. climate change, MRCIRS program).  Separate budgeting at a higher level for cross-disciplinary programs such as MRCIRS, HDS so that DRMS and other divisions aren’t required to fence in their own funds for these purposes. The more money a program contributes to these cross-disciplinary programs, the less they have for supporting their own program. This will lead to a lower % of grants funded and will discourage future submissions. NSF needs to recognize this type of interdependency. 




PART B.  RESULTS:   OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

NSF investments produce results that appear over time.  The answers to the first three (People, Ideas and Tools) questions in this section are to be based on the COV’s study of award results, which are direct and indirect accomplishments of projects supported by the program.  These projects may be currently active or closed out during the previous three fiscal years.  The COV review may also include consideration of significant impacts and advances that have developed since the previous COV review and are demonstrably linked to NSF investments, regardless of when the investments were made.  Incremental progress made on results reported in prior fiscal years may also be considered.

The following questions are developed using the NSF outcome goals in the NSF Strategic Plan. The COV should look carefully at and comment on (1) noteworthy achievements of the year based on NSF awards; (2) the ways in which funded projects have collectively affected progress toward NSF’s mission and strategic outcomes; and (3) expectations for future performance based on the current set of awards. NSF asks the COV to provide comments on the degree to which past investments in research and education have contributed to NSF’s progress towards its annual strategic outcome goals and to its mission:

· To promote the progress of science.

· To advance national health, prosperity, and welfare.

· To secure the national defense.

· And for other purposes.

Excellence in managing NSF underpins all of the agency’s activities.  For the response to the Outcome Goal for Organizational Excellence, the COV should comment, where appropriate, on NSF providing an agile, innovative organization.  Critical indicators in this area include (1) operation of a credible, efficient merit review system; (2) utilizing and sustaining broad access to new and emerging technologies for business application; (3) developing a diverse, capable, motivated staff that operates with efficiency and integrity; and (4) developing and using performance assessment tools and measures to provide an environment of continuous improvement in NSF’s intellectual investments as well as its management effectiveness.

B.  Please provide comments on the activity as it relates to NSF’s Strategic Outcome Goals. Provide examples of outcomes (nuggets) as appropriate. Examples should reference the NSF award number, the Principal Investigator(s) names, and their institutions.

	B.1 OUTCOME GOAL for PEOPLE: Developing  “a diverse, competitive and globally engaged workforce of scientists, engineers, technologists and well-prepared citizens.”

Comments:

The DRMS program encourages workforce development in a number of different ways. First, young investigators or potential young investigators are developed through funding of graduate research assistants whose responsibilities range from data collection to data organization and analysis; special grant categories such as doctoral dissertations and career awards discussed above; and the further development of senior researchers undertaking the research. In addition, to the extent that the research outputs are disseminated widely and made available, they also provide resources for workforce development at institutions other than the award institution.





Research projects vary with respect to the extent to which they have disseminated their work. At the time the final report was submitted, some projects (e.g., GROSSMAN 1595074)  had only one paper in preparation and no presentations mentioned, probably due to the one-year duration of the work. DAVIS (831880), a four-year grant, had well over a dozen presentations by many individuals in many disciplines, 15 journal articles and 10 books or one-time publications.

	Direct learning experiences through the grant are primarily identified in terms of the education and training of graduate students in the research techniques.

Dissemination techniques via web sites have been used, for example by MORGAN (9512023). What needs to accompany any web-based system for dissemination is how to advertise its existence, either through links, frequent listservs or electronic newsletter announcements. 

Recommendations: DRMS should track research outcomes in terms of the duration of awards. If awards are too short to produce meaningful products, then longer project periods should be encouraged. Also, investigators should be encouraged proactively by NSF to edit their final reports with current publications.

SERVICE TO SOCIETY

Broader impacts are derived from a number of studies. In particular, projects funded by DRMS have had notable impact on public education and participation in policy, regulatory processes, inter-sectoral partnerships, design of market mechanisms, computer-based training, and other issues, and ultimately these will impact environmental quality, healthcare delivery, airline safety, military readiness, and other aspect of societal welfare.  

Policy. TOMAN (833696) addresses how public policies can develop appropriate incentives for pollution control. Broader impacts are derived from a number of studies. TOMAN (833696) addresses how public policies can develop appropriate incentives for pollution control. JENKINS SMITH (0234119) undertook a nationwide telephone survey that explored Americans reactions to the terrorist attacks of 9/11/01 and found that respondents felt that the current threat from all kinds of terrorism was significantly higher in 2002 than pre 9/11 but significantly lower than those recorded immediately after 9/11. Their study also examined changes in attitudes toward policies for dealing with terrorism such as restricting immigration, issuing national identification cards and infiltrating and spying on organizations suspected of planning terrorist attacks.

Regulatory processes.  Meltzoff (9634295) examined the regulatory process of establishing marine reserve areas in Chile in the context of the political economy and social structure of fishermen, and is now informing regulatory policy in the use of Management Areas.  This process has surfaced the competing interest groups and is leading toward reforms to reconcile the demands of environment, profitability, and social goals.  Kasperson (9730783) work on building regulations has been adopted into the first risk-informed performance-based building code for the US.  Rothkopf (9709861) study of auctions is influencing public policy in the design of auctions to sell radio spectrum and design of electricity markets.

Intersectoral cooperation.  Sabatier (9815471) research on watershed partnerships is being used by resource agencies in California and New Jersey to alter their practices.  Fulk (9602055) study of corporate intranets and collaborative databases has led to assisting a narcotics center to coordinate undercover operations and international law enforcement in general, and advice on intranets as communal public goods.

Public participation.  Krosnick (9731532) made the first in-depth documentation of public attitudes on global climate change.  Results were widely disseminated in the media and to legislators up to the federal commission on global climate change.

Entrepreneurship.  Greene (9904244) found that minority aspiring business owners founded businesses at rates far exceeding white entrepreneurs but their success rate was far lower.  By analyzing the reasons for “fall out” it is possible to target training and support programs to specific challenges and thereby increase minority entrepreneurial success and societal welfare.

Computer-based training.  Mauro (9730581) developed a prototype internet decision research system that was used to help design computer-based pilot training on in-flight icing, a dangerous condition for small aircraft at lower altitudes.  This training may enhance aircraft safety, and the general principles of computer-based training can have very broad applicability.

Logistics.  Donohue (0096259) recommended changes in the way the US Defense Logistics Agency manages weapons systems consumable service parts, which is expected to increase military readiness while reducing overall inventory costs.



	B.3 OUTCOME GOAL for TOOLS: Providing “broadly accessible, state-of-the-art S&E facilities, tools and other infrastructure that enable discovery, learning and innovation.”

Comments: 
The DRMS professions are rich in research designs, analytical tools, and mechanisms and instrumentation for carrying out research. GROSSMAN (#1595074) applies a set of “repeated-play public goods experiments” to gain an understanding of how allegiance to a group enhances trust in group decision making. This work also advances the use of what they call the Ball and Eckel "star procedure" for individual reactions to trivia. Numerous other models are tested in the research projects, for example, experiments for “dominance-solvable games ('p-beauty contests')” (HO 931656).

Wallace (2208673) has examined visualization as a tool in modeling, in particular, mental models as a means of refining such tools for research.

Neumann (2194317) has undertaken an intensive review of “a large database of published cost-utility analyses (CUAs)” from many different fields determining various attributes of the analyses, thoroughness, etc. which provides the basis for refining such analyses as a research tool.

In addition to formal methodological constructs, many of the projects use survey instruments that can be adaptable to other research along with the experience in implementing the survey. GOLDIE (2519841), for example, develops and applies a survey instrument to understand lay preferences for health allocation decisions, and contributes to efforts in measuring preferences.

Recommendations: There appears to be a wealth of analytical tools developed and applied over the course of the research DRMS has funded. What is needed is a synthesis for greater utility as a research and education tool, which would address what these tools are and what works and what doesn’t in different contexts.



	B.4 OUTCOME GOAL for ORGANIZATIONAL EXCELLENCE:  Providing “an agile, innovative organization that fulfills its mission through leadership in state-of-the-art business practices.”
Comments: 

The DRMS program is funding research that is at the cutting edge in risk and decision making in organizations. The Recommendations in Section C suggest ways of utilizing the results of Workshops to provide funding for proposed research in these areas. 




PART C.  OTHER TOPICS

C.1  Please comment on any program areas in need of improvement or gaps (if any) within program areas.
Management Science as Part of DRMS

The management science part of DRMS has not been an integral part of the Program’s activity in the past three years. There have been relatively few grants that have been made submitted in this area between 2001-3 and almost none have been funded.  The program managers and the panels reviewing proposals have backgrounds and interests that reflect the risk and decision making aspects of the program. Of the 22 individuals on the DRMS panel, none of them had specific expertise in the traditional management science area (i.e., operations research, operations management) except for decision analysis (3 had expertise in this area). This reflects the increasing interest in the DR portion of the program at both the academic levels as well as the concerns we face in the world today. 9/11 has accentuated this point.  

Recommendations:

· Explicit statement should be made that the MS portion is not an integral part of DRMS. The NSF should consider changing the name of the program e.g., to Decision Making and Risk Management (DMRM); organizational level phenomena should definitely be retained. 

· Areas that relate to management science in an organizational context should be directed to or jointly funded with the Innovation and Organizational Change program (which could be broadened in scope to, e.g.,  Organizations and Innovations)

· The two programs in Engineering (Manufacturing & Service Sector and Operations Research) explicitly mention management science and operations research as part of their purview with specific examples of research areas they will support (e.g. supply chains, stochastic optimization)

C.2  Please provide comments as appropriate on the program’s performance in meeting program-specific goals and objectives that are not covered by the above questions.
DRMS has taken good advantage of mechanisms to explore issues at the cutting edge of the professions it funds, and does so in a multidisciplinary way. It has held a number of key workshops, primarily in 2002. These have covered environmental valuation (Decision Making and Valuation for Environmental Policy 2002), the use of decision making and risk (Integrated Research in Decision Making in a Democratic Society 2002), extreme events (Extreme Event Decision Making Workshop 2002), and so forth. These have produced interesting and valuable short papers from the participants. In general, the work would benefit from greater synthesis of the many valuable ideas represented. These activities are over quickly and not revisited. Writers need the opportunity to refine and revise their work, and connect it to the overall theme of the events rather than standing in isolation. Summaries can run the risk of simplifying valuable findings and insights, eliminating some of the valuable research needs, in the process of summarization. The process of such events is key to their success. Perhaps a grant is needed to study and refine the workshop mechanism. If an effective process was in place, the ideas people put forth would be more likely to build on one another in a coherent way. These observations are true of all workshops and not necessarily unique to those funded by DRMS.

C.3  Please identify agency-wide issues that should be addressed by NSF to help improve the program's performance.
Funding Initiatives Emerging from Workshops   

We feel there is a need for the NSF to providing funding to DRMS and related SES programs for supporting proposed research initiatives that emerge from NSF-supported workshops. More specifically, DRMS provided funding for a Workshop on Extreme Event Decision Making in April 29-30 2001 and for a Workshop on Integrated Research in Risk Analysis and Decision Making in a Democratic Society on July 17-18 2002.  As part of both workshops individual participants submitted their ideas for future research and the workshop reports summarized key areas for future research. In the case of the July 2002 workshop there was a detailed plan for a specific initiative including a rationale for the program and a proposed program structure. These ideas have not led to any additional funding for research in these areas. It appears that some of these ideas have been incorporated into the MRCIRS and HSD initiatives but in a way that encompasses other divisions besides SES.

We feel that NSF needs to reevaluate how they fund initiatives that emerge from Workshops such as the ones noted above. It is important that the Division (SES) and program (DRMS) have an increased budget to fund research in these areas rather than having decisions made at the Directorate level which are much more diffuse than the recommended research initiatives (e.g. the HSD and MRCIRS initiatives). An alternative is to target the topics in the initiative so that they more closely reflect the recommended research directions that emerged from the workshop report. 

C.4  Please provide comments on any other issues the COV feels are relevant.

Many final reports are reader unfriendly.  Several investigators cut and paste from multiple papers, creating a document that is often redundant, and full of jargon.  Few of the final reports tell a story.  Sometimes final reports are very long, yet say little about implications (particularly criterion #2).  NSF should provide  more instruction to investigators on how to prepare these reports by providing a more detailed template than the current one. The template could include such items as Describe three key findings; list publications; describe 2 or 3 educational or outreach activities (if appropriate). NSF could also hire editors to work with the Program Officers and the investigators to produce more useful and readable reports.  If these reports are just a bureaucratic requirement, filling a database that no one actually uses, perhaps the correct approach is to simplify the final report requirements to a minimum.

C.5  NSF would appreciate your comments on how to improve the COV review process, format and report template.
It would be helpful if the NSF provided us with some indication as to how the material coming out of the COV will be used in future program planning and what parts of our report are most useful to them. We would also like to be appraised of what the impact of the COV report has been on the NSF.
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Executive Summary

COV Members: Irwin Feller (American Association for the Advancement of Science), Glenn Hubbard (Columbia University), Edward Montgomery (University of Maryland), Charles Plott (California Institute of Technology) (Chair), Janet Yellen (University of California-Berkeley)

The COV concludes, based on its review of recent and current awards, that the NSF Economics program is both a success within the NSF organization and a central pillar for the scientific community but this outstanding program has reached a crisis.  This crisis is not of the making of the Program.  The crisis appears to be related to structural problems within the NSF organization itself, problems that require immediate attention and correction.  This observation leads this COV to form the following conclusions and recommendations.

1. Serious and growing problems identified by the previous COV and included in this report have not been addressed.  Indeed the problems especially the under funding that has lead to an unacceptable declination rate of highly rated proposals have increased in severity. 

2. The crisis is caused by a structural problem that exists within the larger NSF organization that prevents the issues from being addressed in spite of repeated calls for attention.  The economics program is inappropriately constrained by the existing organizational structure.

3. We recommend that a committee be formed and charged with finding solutions to this problem and report options to the Assistant Director.  An option that should be given serious consideration is the creation of a separate Division of Economics or perhaps a Division of Economics and Decision Sciences within SBE.  That option would organize the Directorate into three Divisions that represent the sciences and interdisciplinary programs in an intellectually coherent manner.

4.
Associated with the committee charge should be an investigation of the impact of the initiative process and the Foundation’s emphasis on the initiative process on core disciplines.  It is our opinion that the core disciplines are key to the strength of interdisciplinary research.  Evidence exists that large and multidisciplinary efforts have been successful in the natural and physical sciences and in engineering, but it is not obvious that similar success in the social sciences and economics is likely.  The core disciplines of the economics and social sciences have not benefited from years of support similar to the levels of support in the core of the above sciences and engineering.  In addition, the core discipline of economics itself consists of many subdisciplines, each of which is focused on different phenomena with different methodologies and techniques.  Attempts to integrate science across even broader disciplinary boundaries can result in dilution of funding and programmatic energies without sufficiently concentrated support for success.  It is not at all clear that under such circumstances, approaches to research management designed from experiences with the natural sciences lead to success when applied to economics or to the social sciences. 

That there is a crisis is clear to anyone who studies the data, which will receive elaboration in the later sections of the report.  The problems obviously find their way into funding and lead to the following facts.

· The scientific accomplishments of economics are impressive with respect to both of NSF’s two primary performance criteria.  The impacts of the science loom at both the national and international level.  The products of the science are used intensively at all levels of government and the private sector.  Almost every aspect of our private lives, our environments, our organizations, our incomes and our security are constantly impacted by the science of economics.  Yet, the economics program is a very small program with visibility within the Foundation incommensurate with its importance.  

· The previous COV reported its alarm about the fact that core budgets for economics had not increased for the previous four years, an increase on the average of one percent.  We find now that the trend has worsened since then with the program receiving an annual increase over the last four years of less than 0.5 percent.  Indeed, the level of core funding in inflation adjusted terms now is approximately what it was in 1980.  While this COV has been told that problems in economics program are only short term as mentioned in section C4 of this report, the crisis we identify is a long-term problem that must be addressed.

· The number of proposals has grown by 33 percent in the last three years, while rates of funding are the lowest in the history of the program at 18.9 percent.  This funding rate leads to the declination of highly rated proposals.  It also is an impediment to NSF’s goal of fostering increased participation by historically underrepresented populations.  For example, the program has exhibited impressive success in attracting proposals from women, with an increase in the number of proposals by 100 percent.  Nevertheless the number of funded proposals by women decreased (funding rates of men and women are almost identical).

· Medium sized projects ($500,000) are almost impossible to fund and large projects are even harder.  Especially tragic is the fact that science that stretches the imagination of the scientific community is not encouraged if it has an annual price tag that includes the cost of programmers, technicians, release time and more than a single graduate assistant.  In fact, such proposals are discouraged given the nature of the peer review process and the profession’s widespread knowledge it is starved for basic research support.  Those whose imaginations should be engaged have no incentive to do so.  Why would people dream?

· The nature of research in economics has experienced dramatic changes with equally dramatic successes as the profession embraces the use of laboratory experimental methods.  Yet, NSF funding has not changed to reflect the needs of a laboratory experimental science.

· The data sources and computational demands of economics have also changed radically. The complexity and scale of the data have increased.  The computational frontiers have moved. These advances in data and computational methods promise revolutionary advances in the complexity and scope of problems studied by economics. Flat funding for economics means that the program cannot meet the cost of maintaining existing large scale data and computational infrastructure, much less respond to these new opportunities.

· Scientific opportunities with potential high payoff are being declined. In addition, the low success rate is itself is having an impact by discouraging good proposals. So, the full potential of the science is not being realized. 

· Historically, NSF sponsored basic science has found its way into major policy decisions.  A reduction in the levels of efforts now will have implications for the generations of the future. 

PART A.   INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES AND MANAGEMENT

Briefly discuss and provide comments for each relevant aspect of the program's review process and management. Comments should be based on a review of proposal actions (awards, declinations, and withdrawals) that were completed within the past three fiscal years. Provide comments for each program being reviewed and for those questions that are relevant to the program under review. Quantitative information may be required for some questions. Constructive comments noting areas in need of improvement are encouraged. Please do not take time to answer questions if they do not apply to the program.

A.1  Questions about the quality and effectiveness of the program’s use of merit review procedures. Provide comments in the space below the question. Discuss areas of concern in the space provided.

	QUALITY AND EFFECTIVENESS OF MERIT REVIEW PROCEDURES
	YES, NO, 

DATA NOT AVAILABLE, or NOT APPLICABLE



	Is the review mechanism appropriate? (panels, ad hoc reviews, site visits)


	Yes

	Is the review process efficient and effective?


	Yes

	Are reviews consistent with priorities and criteria stated in the program’s solicitations, announcements, and guidelines?


	Yes

	Do the individual reviews (either mail or panel) provide sufficient information for the principal investigator(s) to understand the basis for the reviewer’s recommendation?


	Yes

	Do the panel summaries provide sufficient information for the principal investigator(s) to understand the basis for the panel recommendation?


	Yes

	Is the documentation for recommendations complete, and does the program officer provide sufficient information and justification for her/his recommendation?


	Yes

	Is the time to decision appropriate?


	Yes

	Comments:

See discussion below.



	Discuss issues identified by the COV concerning the quality and effectiveness of the program’s use of merit review procedures:

Effectiveness of the Program’s Use of Merit Review Procedures  

The Committee of Visitors (COV) concurs with the findings of the FY2000 COV that the NSF Economics Program is an extremely high-quality program.  It has benefited from having a long-term program director.  The program director is very well respected in the economics profession.  He has established close ties to leading scholars throughout the profession and is perceived to have no personal biases about what constitutes high quality research in economics.  The profession is very lucky to have him in his position.

The Program continues to derive quality from its reliance on a competitive peer review process.  Every submitted proposal is sent to at least six outside reviewers and the response rate of these reviewers appears to be over 50 percent.
  Each proposal also is read by at least two members of the Program’s standing panel of economists.  The panel consists of 14 distinguished economists who serve for two-year staggered terms.  The panel covers a wide spectrum of subfields in economics and its members come from a wide variety of institutions in different geographic areas.

The procedures for proposal evaluation involve eight categories.  The top category is "must fund".  That category is followed by three levels of a "should fund" category.  The third tier is "could fund", which consists of three levels and the lowest level evaluation is "decline".  Given this scale the pattern of funding and rejection provides a measure of the crisis.  

Currently 25% of the proposals receive a rating of "must fund" or a rating at the upper level of the "should fund" rankings.  However, at a funding level of 18% over 7% of these very top ranked projects go without support.  In fact, the funding levels of these very top projects are even lower because some projects in the lower levels of "should fund" are supported if partial funding can be obtained joint with other programs.  In other words, the funding of these lower level ratings is driven by budgetary considerations alone and not by competition in the peer review process. 

The peer review process is every effective and very demanding.  High levels of ranking result only from consensus on quality from the best of the best in the research community. Thus, one would expect funding should exist for all projects ranked at the level of "should fund" or better and one would also expect funding for some of the projects in the "could fund" category.  Effective science management should allow some discretion for program selection by the program officers.  However, this important source of discretion for the program officers essentially has been removed by budgetary constraints, and as a result those best situated to find high payoff and low probability projects are excessively constrained by budgetary considerations.  Many "gems" necessarily reside in the "could fund" category because such projects are controversial by nature.  The inability of the program to reach into this category demonstrates that the program is far from exhausting the supply of projects that will produce high returns and are of a quality that should receive NSF support.

Currently one permanent program officer and two “rotators” of staff constitute the Economics Program.  The COV feels that it would be prudent to add an additional permanent program officer given the increased volume of proposals and the increased demands for interdisciplinary research and NSF wide initiatives.  While we recognize the value of having new perspectives continually represented, there are advantages to having staff with “institutional memories,” which also have strong connections to other programs within the foundation.  We agree with the previous COV that it is important that the program officers exercise discretion in making decisions about which proposals to fund only at the margin and only for the reasons that we described above.  It is important that they do not introduce their own preferences for different types of economic research into their decisions.  For the most part, the program officers have been very careful not to let their own preferences influence decisions.  With a 33 percent growth in the number of submissions over the past three years and a flat overall budget we are concerned that many high-quality proposals are not getting funded.  With the pressure to fund only those with across-the-board excellent ratings, there is a risk that controversial or risky proposals and research may get short shrift.  While to date there does not appear to be a reduction in NSF Program officers’ willingness to fund risky proposals, over the long term this issue will need to be monitored carefully.

The speed with which proposals are processed has continued at the levels reported in the past.  Decisions on proposals that meet a proposal deadline are reached at the next panel meeting.  Approximately 90 percent of the PIs of proposals that are declined are formally told of the review panel’s decisions within six months of their submission date. Between 50 and 60 percent of proposals that are funded receive this news within six month of submission and virtually all the other funded proposals receive news within nine months.  It is worth noting that despite the surge in the number of proposals the average “dwell time” of a proposal is still a little over four months, and 99 percent of proposals are handled within nine months.  The Fastlane system seems to have eased what could have been a substantial burden. 



	The program does a good job of quickly informing applicants of decisions.  The program has continued its policy of immediately sending “informal” email notifications to applicants of decisions as soon as they are made.  The program’s goal is to notify applicants within one day of the final decision on their proposal.  The program continues to maintain the practice of sending all reviewers’ comments to applicants by Email to aid applicants who have not received funding in quickly resubmitting their applications to NSF or other funding agencies.  The program should continue to encourage such applicants to pay careful attention to the panel summary that is provided to them.  Given the high decline rates of outstanding proposals, the panel summary may provide information on the potential benefits of a resubmission.

As noted above the review process combines information from outside reviewers as well as the judgment of at least two members of the Economics panel.  The advent of the Fastlane system has changed the panel’s access to outside referees’ reports.  The information that the panel has now about the reports from outside reviewers is better than it has ever been in the past.

The reasoning that led to award decisions continues to be well documented in the files.  The files include all reviewers’ comments, the panel recommendation, and the ultimate decision by the program.  In cases in which the panel decision diverged from the panel recommendation, an explanation is provided. Evaluations of proposals appear to be completely consistent with the guidelines set out in program solicitations.


	Recommendations:

See discussion below.




A.2  Questions concerning the implementation of the NSF Merit Review Criteria (intellectual merit and broader impacts) by reviewers and program officers. Provide comments in the space below the question. Discuss issues or concerns in the space provided.
	IMPLEMENTATION OF NSF MERIT REVIEW CRITERIA
	YES, NO, 

DATA NOT AVAILABLE, or NOT APPLICABLE



	Have the individual reviews (either mail or panel) addressed whether the proposal contributes to both merit review criteria?


	Yes

	Have the panel summary reviews addressed whether the proposal contributes to both merit review criteria?


	Yes

	Have the review analyses (Form 7s) addressed whether the proposal contributes to both merit review criteria?


	Yes

	Comments:

Reviewers are asked to comment on the intellectual merit of proposals and on the broader impacts of proposed research.  We note that while full attention by reviewers to the second criterion is not always explicit, the social impact of the research that the program funds is often quite high.  We discuss this point in great detail in the “Results” section that follows.  We illustrate the point here by noting that many leading economic policymakers have attained their positions at least partially because of the perceived impact of their NSF sponsored research.  Specific individuals that we have in mind who have held important offices in just the past few years include Glenn Hubbard (Chairman of the Council of Economic Advisers), John Taylor (Undersecretary of the Treasury), Timothy Bresnahan, (Deputy Assistant Attorney General and Chief Economist, U.S. DOJ), Ben Bernanke (Member, Board of Governors of the Federal Reserve), Jeremy Bulow (Director, Bureau of Economics, Federal Trade Commission), Douglas Holtz-Eakin, (Director of the Congressional Budget Office),  Michael Katz (Chief Economist, FCC and Chief Economist at the DOJ), Harvey Rosen (Member, Counsel of Economic Advisors), Kenneth Rogoff (Director of Research and Chief Economist of the International Monetary Fund), and Mark McClellan (Member of the Council of Economic Advisers and Administrator of the Federal Drug Administration).

	Discuss any issues or concerns the COV has identified with respect to NSF’s merit review system.

See comment above. 



	Recommendations:

See comment above. 




A.3  Questions concerning the selection of reviewers. Provide comments in the space below the question. Discuss areas of concern in the space provided.

	Selection of Reviewers
	YES , NO,

DATA NOT AVAILABLE,

or NOT APPLICABLE



	Did the program make use of an adequate number of reviewers for a balanced review? 

See program statistics for help in addressing this question.


	Yes

	Did the program make use of reviewers having appropriate expertise and/or qualifications? 


	Yes

	Did the program make appropriate use of reviewers to reflect balance among characteristics such as geography, type of institution, and underrepresented groups?

See program statistics for help in addressing geographic and institutional balance; information on underrepresented groups is not available.

	Yes

	Did the program recognize and resolve conflicts of interest when appropriate?


	Yes

	Comments:

As noted earlier, the quality of the Economics Program derives from its reliance on competitive merit-based review processes.  Program officers solicit at least six ad hoc reviews per proposal.  With a sharp rise in the number of proposals, the total number of reviews required has almost doubled.  For reviews that are completed, the average time to submission is 36 days.  While this is very reasonable, the fraction of review requests that end up with a review has declined slightly from over 60 percent to about 41 percent today suggesting overload in the profession.  More worrisome is the possibility that this decline reflects the falling funding rates of very outstanding proposals and a consequent decline in the proportion of the scientific community who see benefits from NSF efforts.  The program’s use of email reminders that reviews are due appear to be helpful but the growth in “service“ demands from journals, review committees and funding agencies on senior researchers time remains a considerable issue. Increased usage of junior scholars and exploring mechanisms to give professional recognition for reviewers’ contribution might be helpful.

The program officers exert considerable effort to obtain reviewers, who have a variety of expertise, represent a variety of institutional types, come from different geographic areas, and come from underrepresented racial, ethnic, and gender groups.  Given the large number of proposals that the program officers handle each evaluation round, they do remarkably well in achieving balanced groups of reviewers. Serious effort is made to avoid conflict of interests.  External reviewers are instructed to call all potential conflicts to the staff’s attention.  Panel members receive similar instructions and there is close monitoring to make sure that they excuse themselves from all deliberations about proposals that present conflicts for them.

	Discuss any concerns identified that are relevant to selection of reviewers.

See comment above. 



	Recommendations:

See comment above. 




A.4  Questions concerning the resulting portfolio of awards under review.  Provide comments in the space below the question. Discuss areas of concern in the space provided.
	RESULTING PORTFOLIO OF AWARDS
	APPROPRIATE,

NOT APPROPRIATE, 

OR DATA NOT AVAILABLE



	Overall quality of the research and/or education projects supported by the program.


	

	Are awards appropriate in size and duration for the scope of the projects?

See program statistics for help in addressing this question.

	Yes; subject to severe budget constraint.  See comments.

	Does the program portfolio have an appropriate balance of: 

· High Risk Proposals?  


	Yes; subject to severe budget constraint.  See comments.

	Does the program portfolio have an appropriate balance of:

· Multidisciplinary Proposals?


	Yes; subject to severe budget constraint.  See comments.

	Does the program portfolio have an appropriate balance of:

· Innovative Proposals?


	Yes; subject to severe budget constraint.  See comments.

	Does the program portfolio have an appropriate balance of:

· Funding for centers, groups and awards to individuals?


	Yes; subject to severe budget constraint.  See comments.

	Does the program portfolio have an appropriate balance of:

· Awards to new investigators?

See program statistics for help in addressing this question.

	Yes; subject to severe budget constraint.  See comments.

	Does the program portfolio have an appropriate balance of:

· Geographical distribution of Principal Investigators?

See program statistics for help in addressing this question.

	Yes; subject to severe budget constraint.  See comments.

	Does the program portfolio have an appropriate balance of:

· Institutional types?


	Yes; subject to severe budget constraint.  See comments.

	Does the program portfolio have an appropriate balance of:

· Projects that integrate research and education?


	Yes; subject to severe budget constraint.  See comments.

	Does the program portfolio have an appropriate balance:

· Across disciplines and subdisciplines of the activity and of emerging opportunities?

	Yes; subject to severe budget constraint.  See comments.

	Does the program portfolio have appropriate participation of underrepresented groups?

See program statistics for help in addressing this question.

	Yes; subject to severe budget constraint.  See comments.

	Is the program relevant to national priorities, agency mission, relevant fields and other customer needs? Include citations of relevant external reports.


	Yes

	Comments:

The research portfolio supported by the Economics Program is of the highest quality. It is innovative, and at the cutting edge of economic science.  This fact was recognized by the previous COV and it remains the case.  However, much outstanding research is not funded simply because no funds are available.  Controversial proposals certainly cannot be funded, even though they can contain the high risk and high payoff types of research that NSF is chartered to fund. 

Because of budgetary constraints, program officers have faced the daunting task of trying to reconcile conflicting NSF objectives.  These include providing grants large enough to encourage the best people in the profession to seek funding from the program, providing funding for new investigators and investigators from underrepresented groups and institutions, and providing funding for the support of empirical and experimental research (above and beyond the costs of summer stipends for faculty and graduate research assistants). 

Their efforts to reconcile these objectives have left few researchers satisfied. Salary support for PIs has been rolled back and capped at $20,000 per year ($15,000 if there is more than one principal investigator).  The presence of the cap and the decline in its value appears to have led some senior researchers to withdraw from seeking NSF support.  Efforts to increase this cap had been in place, but limits on the overall level of funds – combined with dramatic increases in the number of proposals – meant that this move would have led to an untenable decline in the acceptance rate. 

We view the capping of senior support levels as a serious problem.  Academic salaries tend to be higher in economics than in other disciplines represented in the SBE Directorate.  With new assistant professors in economics departments making $87,000 and those in Business Schools making approximately $110,000, even new faculty are being constrained by these caps.  Where once this policy only affected highly paid full professors it now touch nearly all faculty, and thus is likely to distort either where funding is sought or the types and level of research activity that occurs.  We place high priority on raising the cap at least back to its previous level of $25,000.  It is also important that the SBE Directorate understand that because of the higher level of economists’ salaries, the average size of grants supported by the economics program will likely be larger than the average size of grants in many of the other SBE programs.

The Economics program has increased its cap on graduate student support to $20,000 a year.  This increase however only partially compensates for the rise in graduate student stipends that have taken place.  The change in indirect cost rate regulations now prevents institutions from including graduate student tuition in their indirect cost pools.  As a result, more of the costs of providing tuition for graduate students have been shifted onto academic institutions.  With rapid increases in tuition at both public and private institutions, the inability to receive adequate support for graduate tuition will exacerbate the pressures to diminish the size of some graduate programs in economics.  The impact of this on graduate programs at public universities, which are being squeezed by declining state support and increased competition from private universities, could be particularly acute.  If the program responded by increasing the size of stipends or graduate student allowances, the number of grants it could fund would diminish, thereby diminishing its ability to fund new researchers and researchers from underrepresented groups and institutions.

The Economics Program directors have followed the recommendations of the previous COV and as a result have been very proactive in their efforts to increase the number of research proposals from underrepresented groups.  They have worked closely with the American Economic Association’s Committees on the Status of Women and Minorities in the Economics Profession (CSWEP and CSMEP).  They have supported activities of the former group designed to increase the flow of applications from female economists.  The program continues to help to fund the American Economic Association’s summer program for undergraduate students that seek to increase the flow of minority students into Ph.D. programs in economics.



	The number of proposals from female PI’s has doubled over the period 2001-2003 and the acceptance rates for male and female PI’s are now essentially the same (20 versus 19 percent)
.  What is distressing is that despite the success of the effort the number of proposals from female PIs that were funded is exactly the same in 2003 as in 2001 so that the funding rate for women has fallen from 38 percent to 19 percent.  The funding rate for minorities has also declined from 54 percent to 28 percent.  As noted above, in recent years, there appears to be no systematic difference between the success rates of male and female applicants to the program.  While award sizes are somewhat larger for male than female PIs, this may reflect salary differences.  In several recent years, the success rate for minority applicants has exceeded the success rate for all program applicants. 

The Program is very open to both the profession and the public and it makes much information about its operation public.  The Program director regularly reports on the progress of the program to the chairs of economic departments and this report is published on the Program website.  A complete list of grants awarded and abstracts of awarded grant proposals are provided on the program’s web page.  The Program integrates research and education primarily through its support of graduate and undergraduate research assistants.  

In addition, NSF support is vital to the funding of several high-profile research conferences.  The NBER Annual Macroeconomics conference (Bernanke 9617577),  the Carnegie-Rochester Public Policy Conference Series (McCallum 9617233; Plosser 9912010), The Brookings Panel on Economic Activity (Perry 9986335) and the NBER Summer Institute (Feldstein 9810179) provide opportunities for leading junior and senior researchers to exchange ideas.  All of these emphasize getting economists to address timely policy questions and rapidly disseminating the results to decision makers and to the public.

Conferences for economist in other parts of the discipline insure a wide range of opportunity and provide fertile ground for the development of new ideas and collaborations in areas ranging from economic history (Fishback 9986169) to computational economics (McFadden 9730461) or public choice (Buchanan 0136798).  The Economic programs supports major conferences in mathematical economics and economic theory including the summer program for Stanford's Institute of Theoretical Economics (Sargent 9818892) and SUNY Stony Brook's Summer Program on Game Theory and Economics (Tauman 9819348). These conference series are jointly supported with Applied Mathematics.  The Economics program also supports the Conference Series on Econometrics and Mathematical Economics series.  CEME supports small cutting edge workshops in mathematical economics and econometrics.  The Conference on Income and Wealth (Leamer 9601142, Hulten 9730608) is also supported.  It is the premier conference series on economic measurement.  These are all international conferences that draw participants from all over the world.

	Discuss any concerns identified that are relevant to the quality of the projects or the balance of the portfolio:
See comment above. 



	Recommendations:

See comment above. 




A.5  Management of the program under review.  Please comment on:
	Management of the program.



	Responsiveness of the program to emerging research and education trends.  See comment below.



	Program planning and prioritization process (internal and external) that guided the development of the portfolio under review.  See comment below



	Comments:

As noted above, the Program is exceptionally well managed.  The program has been highly responsive to emerging and innovative research areas in economics, subject to the very tight budget constraints under which it operates.

	Discuss any concerns identified that are relevant to the management of the program.
See comment above. 



	Recommendations:

See comment above.




PART B.  RESULTS :   OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

NSF investments produce results that appear over time.  The answers to the first three (People, Ideas and Tools) questions in this section are to be based on the COV’s study of award results, which are direct and indirect accomplishments of projects supported by the program.  These projects may be currently active or closed out during the previous three fiscal years.  The COV review may also include consideration of significant impacts and advances that have developed since the previous COV review and are demonstrably linked to NSF investments, regardless of when the investments were made.  Incremental progress made on results reported in prior fiscal years may also be considered.

The following questions are developed using the NSF outcome goals in the NSF Strategic Plan. The COV should look carefully at and comment on (1) noteworthy achievements of the year based on NSF awards; (2) the ways in which funded projects have collectively affected progress toward NSF’s mission and strategic outcomes; and (3) expectations for future performance based on the current set of awards. NSF asks the COV to provide comments on the degree to which past investments in research and education have contributed to NSF’s progress towards its annual strategic outcome goals and to its mission:

· To promote the progress of science.

· To advance national health, prosperity, and welfare.

· To secure the national defense.

· And for other purposes.

Excellence in managing NSF underpins all of the agency’s activities.  For the response to the Outcome Goal for Organizational Excellence, the COV should comment, where appropriate, on NSF providing an agile, innovative organization.  Critical indicators in this area include (1) operation of a credible, efficient merit review system; (2) utilizing and sustaining broad access to new and emerging technologies for business application; (3) developing a diverse, capable, motivated staff that operates with efficiency and integrity; and (4) developing and using performance assessment tools and measures to provide an environment of continuous improvement in NSF’s intellectual investments as well as its management effectiveness.
B.  Please provide comments on the activity as it relates to NSF’s Strategic Outcome Goals. Provide examples of outcomes (nuggets) as appropriate. Examples should reference the NSF award number, the Principal Investigator(s) names, and their institutions.

	B.1 OUTCOME GOAL for PEOPLE: Developing  “a diverse, competitive and globally engaged workforce of scientists, engineers, technologists and well-prepared citizens.”

Comments:

The NSF Economics Program is an important contributor to a diverse globally oriented workforce of scientists and engineers.  A substantial fraction of the graduate students in leading economics departments come from foreign countries.
  Many serve as research assistants to NSF Economics Program grantees.  In their doctoral training, foreign doctoral students also are exposed to the theories and empirical findings of NSF grantees.  Upon receiving their doctoral degrees, these students find employment both in America and abroad. NSF Economics Program support plays an important role in developing the human capital of the next generation of economic researchers worldwide.  Some of these researchers become important policy makers in their home countries.  The realized and potential social benefits from improved economic policies in developing as well as developed countries has been and will continue to be enormous.


	B.2 OUTCOME GOAL for IDEAS:  Enabling “discovery across the frontier of science and engineering, connected to learning, innovation, and service to society.”

Comments:

Our discussion is divided into two parts.  In Part A, we describe NSF-funded discoveries.  Part B assesses their social impact. 


	A.
Discoveries in Economics

Laboratory Experimental Methods

The award of the 2002 Nobel Prize to Vernon Smith for Experimental Economics reflects the success of a fundamental change in research methodology.  Economics is becoming a laboratory experimental science and the change is a direct result of NSF support.  As a consequence, economic theory is embracing features of behavior that previously were either neglected or thought to be beyond the scope of science.  The development of a laboratory methodology has opened a new source of data for the discipline and permitted scientific exploration of the basic principles of the science at levels that have been inaccessible since the founding of the discipline.  The subtle evolution of the foundations of economics and the scientific representation of the principles at work hold the potential for making dramatic changes in the way that we understand the complex world around us.  Economics is beginning to systematically embrace the indirect methods of laboratory science in which the understanding created in resulting from the laboratory is a step toward an understanding of complex field phenomena.  The science seeks a solid understanding of the simple and special cases that can be studied under laboratory conditions.  The principles that find success in explaining the simple and special cases are tested for generality and the implications of the changes are then explored in terms of the more complex models required for application in the naturally occurring world. 

This striking transformation can be seen in many of the discoveries listed in this section.  The focus on very basic scientific, theoretical and experimental issues is almost simultaneously accompanied by their use in models of phenomena of incredible complexity.  The models, in turn find themselves almost immediately incorporated into policy applications and the design of proposed new solutions to long-standing social problems.  This process demonstrates the amazing speed with which the science of economics, even the most basic science, finds its way into policies that influence the lives of us all daily.

Individual Preferences, Decisions and Strategies
The principles of economics reside at two different levels.  At one level are principles that govern group behavior, such as the law of supply and demand.  At a completely different level are principles that govern the choices of individuals.  While these two different levels of principles are not well integrated, progress at one level invariably induces change at the other level.  Indeed, principles of individual preferences, choice and decisions have been fundamental to our understanding of how complex processes work and changes in our understanding of individuals can have cascading implications throughout the whole of economics and its applications.  Thus, research on individual decisions is found focused on cases in which the individual is acting alone as well as focused on cases in which the individual is participating as part of a group such as conflicts, committees, markets and other allocation processes.

One of the most striking discoveries in recent years is the possibility of understanding the physiology of economic decisions, how economic decisions are influenced by the health of various parts of the brain.  Experimental economics has produced good models of choice behavior without an understanding of the brain.  By contrast neuroscience has developed an understanding of the brain but has no good connections to complex behaviors and strategies exhibited while people are functioning in the context of economics.  Several NSF projects have demonstrated localized areas of the brain that seem to play an active part in specific types of economic decisions.  For example, Dickhaut (#9871853) has demonstrated that variables that play a key role in the theory of strategic behavior stimulate both physiological and brain activity.  Furthermore, the results suggest the possibility of isolating specific areas of the brain associated with different types of economic decisions.  One potential here is for a deeper understanding of the implications for economic choices of certain types of brain damages or illnesses. 

Economic principles are typically based on a concept of purposeful (rational) choice and in the context of adults operating in market settings they are not particularly controversial.  The work of Krause #9810835 and Harbaugh #9810847 demonstrate that children's attitudes toward risk have the same theoretical properties suggesting the robustness of the theory much beyond what was previously believed and it sets the stage for a better understanding of the development of economic behaviors.  While the robustness of the theory is finding support, the theory itself is being modified to accommodate phenomenon that was previously outside the scope of economics.  Matthew Rabin #9709485 and Ted O'Donoghue #0078796 both have developed an understanding that a major aspect of "self control" is related to time inconsistency of preferences.  That is, ones willingness to delay favorable experiences decreases as the moment of delay approaches.  While this might appear to be a simple and inconsequential property of humans, it can account for many failures of self-control, procrastination and addiction in addition to suggesting mechanism to avoid such failures. 

In many economic environments very specific and very special forms of preference are needed to explain how conflicts evolve.  These special preferences take the form of attitudes toward others, such as spite or altruism and once formalized they hold a potential for performing key roles in analysis.  On the surface one might think that such a task is easy, requiring only common sense, but since motives are not directly observable, finding ways to untangle these particular attitudes from other attitudes such as beliefs or expectations or general strategic behavior is a complex task.  Nevertheless progress is evident.  David Levine #9617899 developed models that enabled the quantification of such attitudes and identified the role they play in various conflicts.  The laboratory and field research of James Andreoni #990527, #9618108 is complementary with a focus on public goods and charitable environments.  The combined results have extended our understanding of volunteerism and the circumstances that produce cooperation in situations that can otherwise be combative.  Subtle institutions involving a well designed sequence of group choice can improve contributions or in circumstances of potential conflict appearance of a person can be more conducive to cooperative outcomes.  Efe Ok #9809208 postulates that the attitudes toward others can change with experience according to a principle that can evolve into either spiteful attitudes or altruistic attitudes and asks which has the greatest survival and under what circumstances.  That such questions can be posed and answered represents an important advance. 

Strategic Behavior and Organization

Much of our understanding of organizations comes from game theory.  At one level of analysis its applications include the development of wartime strategies, methodologies for understanding terrorism, and our policies when dealing with other nations.  At another level of analysis this theory is applied to forge antitrust policies and policies governing regulation of industries.  At still another level of analysis the theory is applied to organizations and the internal structure of organizations.  Other disciplines have been heavily influenced by game theory, such as biology, engineering and information science.  Yet, the foundations for this broad and important field are technical and to the extent that the basic research is supported at all it is found supported almost exclusively by the NSF economics program.

The refinement of game theory.

The theory of games has had a dramatic impact on economics over the past decades as principles from game theory and the classical principles of economics (such as the law of supply and demand) compete for the foundations of economics.  The new laboratory experimental techniques have brought this competition into clearer focus as game theory is moved from a normative theory depending completely on technical concepts of rationality to a theory with powers of prediction.  Thus, on one hand game theory is having amazing success in predicting the outcomes of experiments.  Experiments are demonstrating that the logic of game theory has a deep role in the nature of human choices.  But, on the other hand the successes have been accompanied by data that exposes empirical shortcomings of the theory as well, so the complete logic of the theory does not seem to apply.  Paradoxes and puzzles have been discovered that beg for explanation. 

At the foundation of the theory lie some of the most difficult intellectual challenges of the sciences.  The theory tells us that the analysis of conflicts depends upon the beliefs competitors have about the beliefs of other competitors.  The obvious problem is that logic of this type dissolves into an infinite regress about beliefs about beliefs about beliefs, etc.  The theory breaks out of the logical problem by resting itself on a concept of "common knowledge", a type of limit of the infinite regress.   On the one hand, much of the logic of the theory cannot be applied without the concept of common knowledge but on the other hand in many experiments the theory works well when common knowledge is clearly absent.  Fudenberg #9730181 has demonstrated that a broad class of learning theories based on the absence of common knowledge is unlikely to be a source of solution to the scientific problem.  Wilson #9730205 contributes to this field, which becoming known as "interactive epistemology", by exploring a syntactical approach to the problem as it appears in a (probabilistic) extensive form game with perfect information. The goal is to determine the consequences that common knowledge of rationality has for strategic play.  The discovery is that the backward induction (and Nash equilibrium) is a logical consequence of the common knowledge assumption.  The attention of the experimental community was drawn to this class of problems by a conference of experimentalists and theorists, Morris #0213296.    

While the logic of the theory struggles with paradoxes, the power of the theory in experiments continues to be demonstrated, especially by the addition of specific types of randomness to individual choices.  McKelvey #9631627 discovered what has come to be known as the "Quantal Response Equilibrium".  The classical Nash equilibrium is an extreme special case in which there is no randomness associated with any choice.  The QRE is a substantial breakthrough in our ability to model conflicts. Crawford #9617358 demonstrates that one important contributing factor is a tendency for people to use iterated dominance (no person uses a dominated strategy and each person assumes that others are aware of that).  Technically, the logic here has a capacity to iterate but Crawford demonstrates that it does so for only for a limited number of iterations.  This research establishes the fact that the logic of game theory plays an important role even if the complete logic does not.  An additional piece of the puzzle is produced by Schotter #9905227 who developed techniques for having players register their beliefs about other players’ future actions and demonstrated that these beliefs are not simple extrapolations from past choices.  Individuals are definitely applying the logic of game theory, even if to a limited extent.  This line of inquiry is continued by Stahl #9986379 in the development of models that measure the success of models of learning in predicting the outcomes of games and finds that the complex learning models do not perform substantially better than a simple, iterated best-reply response.  Together these studies are demonstrating that the success of game theory resides in the dynamics of a convergence process and that convergence process is characterized by "local" applications of the logic of the theory. 

In a rather remarkable demonstration, Kagel #0096257 demonstrates that the predictive capacity of the theory is improved when teams serve as the deciding agent as opposed to an individual.  The discovery is that the existence of a group as a choosing agent adds a type of game theoretic consistency to the choice of strategies.  He also demonstrates that the ability of learning to carry over from game to game is heavily dependent on the context of the game.  Thus, abstract descriptions are less prone to learning carry over to other situations than are games that are described in some experiential terms.  Still additional insight is developed by Duffy #9813622 and by Feltovich #9809622 who study games in which inefficient outcomes are among the Nash equilibria (such as the prisoner's dilemma) and demonstrate that "cheap talk" (promises that do not need to be kept), carry little weight in determining the outcome unless the “talk” is also aligned with incentives.  When talk is not aligned with incentives the history of actions serves as a better source of information than the words.  Here we have still more evidence that the logic of game theory is at work even if it is not the whole story.

The research suggests that game theory works even though some sort of "bounded rationality" is at work at the individual level rather than the logic that rests on propositions of common knowledge of rationality.  That leads naturally to the development of alternative sets of principles (solution or equilibrium concepts) on which to base the theory.  Goeree #9818683 and Anderson #9617784 add a stochastic element to the choice process.  This stochastic element has the technical property that both completely random behavior and perfect Nash responses are nested in the same empirical model.  That is, a small random variable is added to individual decisions in which the probability of error is inversely related to loss.  This is a perturbation of classical game theory along two dimensions.  The individuals follow a probabilistic law of choice accompanied by a type of gradient adjustment process.  The equilibrium of the system is called a "logit" equilibrium and this model has been successful in predicting both the final resting place of the game and the path to it.

The research has also focused on institutions and the role they play in shaping choices when the individual agents are not fully rational in a game theoretic sense.  Sobel #9514809 develops a series of models that isolate the effects of institutions designed to correct for both irrationality and for a lack of information.  The contribution here is two-fold. The first is to illustrate how the principles of game theory can be applied to problems typically thought to be in the domain of management.  The second contribution to demonstrate how some commonly used organizational policies can lead to perverse outcomes.

A final project that needs mention in this section is the important and independent contributions to our basic understanding of game theory made by developing computational techniques.  Game theory is technically hard in the sense that the mathematical solutions are hard to calculate.  Andrew McLennan #9308863 developed a technique for computing different types of equilibria for a large number of games.  In doing this, he has opened many different theories for testing. Experimentalists, who are not experts in the derivation of the implications of models, can use this tool to create successful experimental designs to test the predictions of different theories.  Complementary basic tools have been developed by Kalai #9904931 who is demonstrating that the basic theory becomes most tractable in the context of “large games” that permit the mathematical representations to use the tools of analysis and measure theory.

System stability

The long run consequences of various social systems have challenged scholars for hundreds of years.  While general solutions still evade us, solid progress is evident.  Historically, economic science has been limited to an understanding of the steady states or the equilibrium of a system under conditions of fixed, classical parameters.  These (classical) parameters were assumed to be fixed because the principles that might govern their movement were unknown.  Furthermore, the consequences of systematic changes in the parameters were beyond the computational capacities of the science.  Speculations about the consequences of such parametric changes based on very simple models have been abundant but consensus in the scientific community has not existed.  The possibility that many systems have a natural tendency toward instability cannot be rejected.  The developments of pure theory together with the developing possibilities from experimental methods have stimulated a flood of advancements.

One of the classical parameters is related to common knowledge (discussed above) and key aspects of information acquisition.  By making communication endogenous Reny #9709392 solves the problem of instability when the common knowledge assumption is dropped and agents have different opinions.  Difficulties remain, however, when variable information is a consequence of decision rules of agents.  Brock #9422670 studies models typical of economics, for which the value of the predictive power of a predictor becomes exhausted as the use of the predictor increases.  This phenomena leads to complex dynamics, especially if the use of the predictor is costly.  Concepts of learning have been explored as principles that govern the evolution of beliefs.  Samuelson #9122176,#9618089 makes the rules for action and the rules for learning from experience endogenous in the context of a repeated game (where ordinarily evolutionarily stable strategies do not exist). 

An additional classical parameter is related to the structure of objectives.  Specifically, firms are assumed to attempt to maximize profits.  However, many theories in economics suggest that the system itself forces choosing agents to adopt specific forms of objectives.  In particular, such theories suggest that the nature of competition is to force firms to follow a profit-maximizing objective (for not to do so would lead a firm’s death - bankruptcy).  In the sense of evolutionary models the criteria for "fitness" becomes endogenous.  Blume #9808690 demonstrates that this theory is not correct in general but it is correct in the presence of certain types of capital markets that feed the growth of profitable firms (depending on the beliefs of those who supply the capital).  The research demonstrates that the implications for how a system might shape objectives are sensitive to the institutional structure of the economy, i.e. whether or not there are complete markets.

Additional classical assumptions are embodied in theories of learning and association (who one learns from and who one works with).  The implications of such assumptions are studied by Cho #9996058 who demonstrates that under conditions of recursive learning dynamics the system will converge to rational expectations if agents update rapidly enough. Lagunoff #0108932–explores the issues under still different environments, such as the heterogeneity of the group and in particular the time discounts.  The primitive concept is that of “social connectivity” to identify when and how group cooperation might evolve and be successful. 

Information in Groups, Committees and Markets

A substantial change in our understanding of markets took place in the 1970s as economists realized that markets not only perform a function of allocating scarce goods, but also perform a function of information collection and aggregation.  By observing the transactions in the market, information about product quality and other information known only to insiders can be transmitted to those that are not insiders.  That realization was one of the consequences of the development of the theory of rational expectations.  The intervening years have seen great advances in our understanding of how principles of game theory might account for this theory.  The science is now leading to discoveries of how those principles can also be seen at work in many other contexts and in important social decision processes. 

In particular, Pesendorfer #9796256 has shown that election processes have the capacity to aggregate information but the capacity of voting processes to perform the function is sensitive to the rules and to the nature of the institutions.  For example, strategic voting by jurors when interacting with unanimity can produce more errors than when interacting under majority rule.  Dekel #9730493 also focuses on voting and discovered that from the point of view of information aggregation there is no difference between voting on issues sequentially and voting on issues simultaneously. Persico #9905564 discovered that in voting groups the voting rule itself can influence the research, the costly information acquisition, undertaken by the group.  The key to understanding the issues resides in the fact that in some cases decision makers will have a greater tendency to free ride on the information gathered by others.

Research motivated by the possible ubiquitous nature of the world’s information transmission mechanisms has resulted in a series of discoveries.  Eckel #9819671 has demonstrated that even stylized facial expressions can have an effect of forming expectations about the decisions of an otherwise unknown partner with the consequence of producing either efficient or inefficient outcomes in a game.  Within some decision making institutions, something as subtle as a facial expression can have a dramatic effect on the efficiency of group decisions.  Nyarko #0111640 has studied the role of advice in decisions.  He discovers that decision makers are responsive to advice even when the advisor has no better information than the advisee.  The remarkable fact is that advice, even when it is not informed, leads to better decisions because it causes the advisee to think about the problem in different ways and thereby improves the decision.  The paradox is remarkable.  The performance of an organization can be degraded by the removal of a poor source of advice to decision makers.

Complex networks of communication are also under study to determine how they might facilitate information aggregation.  Banerejee #9422942 studied the processes of choice for both seeking information and seeking to give information.  People with extreme views can dominate the latter, knowing that they have an influence on decisions.  Morris #9896328 has demonstrated that networks that attempt to coordinate joint actions and do so through a decentralized organization face common knowledge problems that are almost impossible to solve.  Some sort of public mechanism that creates key elements of common knowledge seems to be necessary.  In demonstrating this he is beginning to isolate limits of various organizational forms.

Special forms of organization have been discovered to deal with cases in which one or more people make decisions that have a direct effect on another group.  The question posed is how those affected, the principals, should develop the incentives of those who make decisions, the agents.  The research is applied to the design and understanding of complex organizations such as firms or governments.  Dixit #9817727 studied the agency dynamics in political economy in a case where competing principals want to influence the agent.  For example, the European Central Bank must respond to several independent governments.  He discovers that a properly functioning organization will have the agent’s activities restricted to complementary tasks, as opposed to substitutes, and this manner reduce the conflicting incentives imposed by the principals.  Cai #0079786 explored another dimension of such relationships in which the agent must engage in a conflict (play a game) on behalf of the principal and the issue is how the principal can avoid adverse selection and moral hazard phenomena.  He discovered that simple contracts which the principal sets a minimum price and pays a commission above that minimum are optimal in commercial relationships.  This discovery holds potential for increasing efficiency in complex arrangements in which the principal must delegate the power to negotiate on his or her behalf.  As the understanding of optimal contracts advances, research becomes focused on the limitations of both human capacities and the language and the theory has moved to include those complexities – see for example MacLeod #9709333.  The complexities of including third parties, that is, the problems caused by externalities have also been introduced with the first major results reported by Segal #9729694.  The problem is touched on indirectly in the context of network goods where both standards and the background industrial organization effects, such as monopoly, play a role (Rysman #0112527).  Formally, this class of problems is becoming recognized in the form of a general theory of “incomplete contracts” and the structure of this theory is becoming systematically uncovered, Hart #9711422. 

Mechanism Design

Research in the area of mechanism design represents an integration of policy motivated research with theory and experiment.  While it has its origins in public choice, social choice theory and abstract mechanisms of mathematical economics, mechanism design is emerging as an independent field.  In many respects it provides a direct link between the most abstract basic research in economics to applications.  Theoretical advances have formally captured basic principles sufficiently to allow their incorporation into models of models, which are then used as tools for the design of new policies.  Concepts like incentive compatibility, rational expectations and solutions can be incorporated into a "meta-model" that can be used as a tool to search for policies (or at least mathematical representations of a policy) that do not violate the basic principles.  The meta-model will find the optimal policies according to the criteria applied.  The "meta-model" produces mathematical representations of the institutions, which can then be made operational.  This theoretical machine then becomes integrated with experimental methods in which a simple case of the newly conceptualized process is studied under laboratory conditions.  The questions posed for the data are (1) does the mechanism solve the problem for which it was designed and (2) does it do so for the right reasons (Are the data consistent with the principles that lead to its design in the first place?). 

Auctions

A deep understanding of auctions is leading in many directions as research reveals the possibility that the principles that govern auctions are also at the heart of many different types of economics processes.  Current research is exploring economic interdependencies in time and function.  The results are opening new ways to use competition and organization to improve the efficiency with which social systems perform. 

By structuring the sequence of auctions correctly a properly designed auction mechanism can induce participants to invest in information acquisition prior to the allocation stage (Bergemann #9709887).  The result is a policy based on improved information.  The model can be adjusted to address policies that can influence investments in research in general.  Che #9911930 uses the insights to push in a different direction asking if contests and tournaments might be superior to auctions, especially in the area of procurement, where innovation and research are key aspects of the procurement process.  Ausubel #9731025 is developing auctions that allow bidding for packages and thus can be applied to multiple items with synergies.  He has discovered a mechanism that holds potential for increasing the efficiency of auction processes that are widely applied to deal with synergies and interdependencies.  The research of Manelli #9810840 tests central features of the auction designed by Ausubel and illustrates practical difficulties with the auction that are not anticipated by the theory. Interestingly Manelli’s research demonstrates the speed with which new theoretical ideas in economics find their way to experimental testing.  The combined theoretical and experimental work has brought the Ausubel theory much closer to successful application.  Both Haile #980982 and Bajari #9911489 have developed tools that facilitate the evaluation of auction performance in the field, where key parameters cannot be known with the precision that they are known in the laboratory.  The research has produced tools that test the basic theory under complex field circumstances and also test for phenomena, such as collusion, which cannot be observed directly.

Matching

Public services are almost always in short supply and decisions must be made regarding who among the population will receive the benefits.  Parents have preferences over which school their children attend while schools have preferences over whom they admit.  Interns have preferences over which hospital they train and the hospitals have preferences over who works as interns.  Intuition tells us that some sort of matching of preferences should be employed but the systems of matching that have evolved through common sense and political processes have demonstrable inefficiencies.  The matches "unravel" as both sides of the match seek to find alternatives.  Roth #996276 demonstrates that the unraveling phenomena can be detected in the timing of appointments as both sides compete by attempting to find partners and contract early, leading to a forward creeping in time of the market or matching process.  He also discovers new forms of matching that will resolve the problem.  However, with the problem well defined and an example of a solution in hand the basic research on the problem begins to expand to new successes.  Chen #9904214 studies housing choice and school choice, invents new matching mechanisms with strong incentive and efficiency properties and tests them in experiments.  Valimaki #9709340 extends the challenge to explore new forms of matching that induce efficient information acquisition and achieve efficient allocation given information obtained.  Thus the science is beginning to produce new mechanisms that solve problems that were thought to be impossible in much the same way that auction theory has done.  Sonmez #9709138 investigates matching mechanism that appeared in the mathematical economics literature several decades ago and demonstrates how certain successful practical mechanisms are equivalent to these theoretical mechanisms thereby both demonstrating why they work and merging the theoretical language with the language needed for policy.  The work of Neeman #9806832 is helpful along these lines.  While examining auctions to determine why some are used when more efficient ones are available, he discovers that the efficiency loss is small relative to the complexity of the process needed to get the optimal.  Thus, tradeoffs exist between efficiency and complexity and these tradeoffs can be detected in the field.

Practical mechanisms

In some cases the theory of mechanisms suggests that simple institutions might be used to change systems with intractable problems like free riding and coordination, into systems that work well.  Wilke #9986676 discovers that contacting to solve externality and free rider problems, that is, pre-play contracts with binding offers and strategy-contingent side payments solve the problems.  The theoretical insights of Wilke are tested in part in the research of Ortmann #9511535, who studies bargaining and coordination.  He demonstrates experimentally that costless pre-play messages can increase the efficiency of games with coordination problems.

Sjostrom #0111527 reverses the process of mechanism design.  Rather than use the theory to design a mechanism that works, he studies a mechanism that works and uses the theory to discover why it works.  He studies the Grameen Bank in Bangladesh to determine how it manages to get high repayment rates from uncollateralized loans.  This is a problem that on the surface would seem to be impossible to solve. By working on the assumption that the conditions for a feasible design are solved (even if not optimal) the theory provides insights about where to look to find incentive compatibility. 

Markets

Market institutions have evolved over thousands of years and the institutions that evolved reflect the painful trial and error experiences of some of the most brilliant minds in human history.  The potential benefits of market processes are without question as is the need for understanding how improvements might be implemented without costly errors that sometimes accompany what might otherwise appear to be needed changes.  The science is rapidly producing that understanding.  As we begin to understand the individual with more precision we discover that much of the rationality required by the theory is not necessary.  Institutions found operating in our economy seem to have evolved so that markets and related processes work as if individuals had the full rationality assumed in the models in spite of the fact that they are not fully rational.  The importance of these advances cannot be underestimated because in economics, new discoveries are translated into practical and valuable applications at lightning speed by scientific standards.

Market microstructures and price discovery 

The subtle relationships among how prices evolve in markets, the market institutions and other features of the market environment are rapidly becoming exposed.  In part, this is due to the development of powerful experimental techniques and to theoretical advancements.  Friedman #9617917 demonstrates (experimentally) that when it is costly to switch trading partners (within a posted price institution), long term contracts and a slow price discovery process results.  Contrary to conventional wisdom he discovers that the posted price institution is more efficient than a system of local, bilateral negotiations.  Cason #9996024 also conducts comparative experiments of negotiated prices as opposed to posted prices under conditions of costly change and search and reports a very similar discovery.  He discovered that the posted price institutions are more efficient under high but not low search and negotiation costs, and with this discover is producing a foundation for understanding why certain trading institutions evolve in nature as well as implications about when policies governing different market architectures might be applied.

O’Brian #9022830 discovers that the existence of proper market instruments can remove the necessity for many of the rationality assumptions of models needed for good information aggregation.  In particular, “redundant instruments” those that can be viewed as special cases or as collections of other instruments, play a special role.  His results give us an understanding of special role played by instruments that otherwise theory would tell us are unnecessary and possibly wasteful.  Fisher #9870874, and #0111315 demonstrates the interaction among equilibrium selection, instruments and externally created public information.  He reports the first creation of a “sunspot” equilibrium in a laboratory in which the equilibrium price formation from among the many possibilities is coordinated by completely non economic events.  The existence of this type of phenomena has been predicted by a very large body of theory.  But it was known only in theory, never observed until now.  He uses his experimental design to demonstrate that bubbles can arise as a consequence of different beliefs about dividends.  In spite of the possibility of bubbles he demonstrates that purchasing power parity determines exchange rates in a stationary environment. Lo #9709976 investigates still a different dimension of the issue using the recently available volume data from CRSP tapes.  He discovers that price and volume patterns often used to assess the state of a market can contain information about the underlying state of demand.  Thus it might be possible to find field evidence of how endogenous information becomes incorporated into the price discovery process.

Foundations of (multiple) market theory

The importance of foundational work cannot be overemphasized.  Subtle inconsistencies at the foundation of a theory can cause otherwise sound reasoning to end with completely different implications of the theory.  Thus issues like existence of equilibrium or the consistency of basic axioms have implications far beyond the day to day use of the models.  An error at the foundations of the theory can create errors that characterize whole classes of models.

Anderson #9710424 extends the classical model of asset management to continuous time environments in which all prices are determined through a simultaneous interaction (as opposed to some being determined exogenously as done in the classical analysis).  He demonstrates that the consistency of the model with Brownian motion (which is a classical assumption) implies a companion assumption about the risk preferences of people (Constant Relative Risk Aversion).  Shannon #9818759 is focused on the correspondence between models that have “smooth” properties resulting from a continuum of agents and a continuum of commodities to the discrete analogs.  The analysis allows one to determine the degree to which economic intuition drawn from one model will survive in the other model.  Stacchetti #9711418 examines the pure theory of equilibrium existence caused by non convexities (discrete variables) and by certain constraints on agent actions.  These properties destroy existence in the traditional model thus rendering it useless for many purposes and Stacchetti is developing ways in which the model might be rescued by slight perturbations in assumptions and in interpretations.  

Certain types of “market frictions” and “local synergies” are known to destroy the existence of the equilibrium in the classical model and research has discovered ways to rescue the usefulness of the model.  Wooders #9810481 studies decentralized markets in which agents have asymmetric information and some search costs.  The inefficiency and delay often observed in markets is due to sellers attempting to price discriminate and that the inefficiencies (but not the delays) are due to frictions.  Taylor #0196201 contributes to the understanding of market frictions and asymmetric information in markets through the study of both price signals, time on the market, inspection reports (where applicable) and the formation of network groups through which information is obtained.  Postlewaite #9511952 expands the classical general equilibrium model to cases in which there is a substantial gains from trade depending upon the details of the matching between buyer and seller (like a joint investment or where information might have synergies).  The fundamental issues are the existence of equilibria in such models and the types of equilibria that might be productively explored.  Casella #9709237 looks to the field to see if social methods of removing frictions are evident in the development of small societies to which co-ethnic business people has access.  This natural formation of networks generally facilitates efficiency but they can also act as barriers to entry for “outsiders”.

Macroeconomics 
NSF-sponsored research in macroeconomics has produced important discoveries relating to the strategy and design of monetary policy, the determinants of inflation and unemployment, the use of rich data sets to forecast macroeconomic fluctuations, and new measures of prices and productivity.

Strategy and design of monetary policy.

Several NSF-supported projects address questions central to the formulation and implementation of monetary policy.  The research demonstrates the potential for disciplined policy frameworks, including policy rules, to increase macroeconomic stability.  Varadarajan Chari (9632054) shows how discretionary monetary policy can exacerbate volatility and increase instability in the economy.  During the 1990s, many central banks chose to “constrain discretion” in order to lower inflation and reduce output volatility.  Central banks have increasingly adopted inflation targeting.  Michael Woodford’s (9809469) research demonstrates theoretically how inflation targeting procedures can improve macroeconomic outcomes.  Ben Bernanke (9601983) has examined how this now-popular institutional setup actually affected performance in countries where it was adopted.  NSF research has contributed to the development of monetary policy rules to improve macroeconomic performance under uncertainty.  Michael Woodford’s research analyzes the optimal design of interest rate rules; James Stock (9730489) has explored rules that are robust to uncertainty. 

One of the most important issues facing monetary policy is how to identify bubbles and whether or not to respond to them.  Robert Shiller (9809010) was among the first economists to argue that the runup in stock prices during the second half of the 1990’s reflected a bubble.  In his NSF-supported research, Shiller has compiled evidence regarding the causes of the U.S. stock market bubble and the behavior of speculative markets more generally.  Ben Bernanke and John Leahy (9730133) have examined the optimal response of central banks to the formation of asset bubbles, asking whether it makes sense for a central bank to prick the bubble under conditions where tighter monetary policy would not be called for on other grounds.  Bernanke and Leahy both find no persuasive case for such interventions.  

An extraordinarily difficult problem facing monetary policy occurs when the policy interest rate becomes constrained by the “zero bound” because it is impossible to reduce the policy rate below zero.  This problem has afflicted Japan for a number of years and became a dominant concern for the Federal Reserve after 9/11.  NSF research by Michael Woodford (9809469) and Ben Bernanke (9601983) contributes importantly to the development of policy approaches to cope with the zero bound.  Woodford’s research emphasizes the importance of central bank communications in influencing longer-term interest rates and shows how a central bank’s commitment to a price-level target can shape expectations in ways that make policy effective even when the zero interest-rate is binding.  Bernanke’s results demonstrate the benefits of an inflation targeting regime in shaping expectations and longer-term yields.  The results of this research have heavily influenced policy in Japan and also in the United States.   

Michael Woodford’s research demonstrates that, contrary to the fears of some theorists and practitioners, the unregulated use of 'electronic money' in the future is unlikely to undermine the effectiveness of central-bank monetary policy as a means of inflation control.  His work shows that a substantial reduction in the use of central-bank money as a means of payment may require a change in the procedures used to control short-term nominal interest rates by central banks such as the Federal Reserve in the United States.  But such shifts should not impair the ability of central banks to control interest rates through alternative procedures, currently used in some other countries.

NSF-supported research in monetary economics has also elucidated the linkages between real activity and the financial system.  Important work by Anil Kashyap (9730909) has examined the role of banks and the financial system in propagating and perpetuating Japan’s downturn.  

Wage and price rigidity, unemployment, and the Phillips curve.

Several NSF-supported research projects have produced new findings concerning wage and price determination.  The concept of the NAIRU—the inflation-safe unemployment rate—plays an important role in macroeconomic theory and in the conduct of monetary policy.  Research by James Stock (9730489) carefully documents that estimates of the NAIRU derived from Phillips curve models are both highly uncertain and also unstable.  Gregory Mankiw’s (9223043) research examines the impact on inflation of shifts in relative prices, such as variations in the price of oil.  The research is potentially relevant to understanding the economic implications of global environmental policies or price shocks caused by global environmental catastrophes.  Olivier Blanchard (9709296) proposes new explanations for the rise in the natural rate of unemployment in Europe.  Blanchard’s research suggests that differences in the evolution of unemployment among European countries reflect an interaction between institutions and shocks: countries with rigid labor-market institutions, such as generous employment protection and longer duration of unemployment benefits, found themselves most vulnerable to the adverse shocks of the 1970s and 1980s.  A pervasive finding, with important implications for cyclical fluctuations and policy, is that nominal wages and prices exhibit downward rigidity.  NSF-sponsored research by Truman Bewley (9810362 and (0111136) involved gathering data on wage and price setting by interviewing a large number of businesspeople responsible for setting these prices.  The interviews provide an enormously rich set of qualitative data concerning the rationale for price decisions, the impact of market conditions on price setting, and the role of inflationary expectations.  NSF-supported research by George Akerlof (9709250) develops the macroeconomic implications of downward nominal wage rigidity as well as the failure of agents to incorporate expected inflation into their decisions when inflation is low.  It shows that, in either case, the long-run Phillips curve is downward sloping, generating a tradeoff between inflation and unemployment at very low inflation.  These findings strengthen the case for central banks to target an inflation rate that includes a small “buffer” above true price stability.  

The use of rich data sets to forecast macroeconomic fluctuations.  

Data availability has increased dramatically and now thousands of data series are available for forecasting purposes.  Research by James Stock (973049) has produced new techniques to forecast inflation and output movements using factor models based upon a large number of variables.  Stock’s project develops new methods for forecasting and applies them to U. S. macroeconomic data.  The research by Ben Bernanke already mentioned in this report (9601983) is similarly concerned with developing dynamic factor models to enable monetary policymakers to exploit the full range of available macroeconomic data series in real-time decisions.  

Productivity and price measurement.

NSF-supported research has improved our understanding of the fundamental factors responsible for economic growth (Robert Barro (9711213), Chad Jones (0196447), Boyan Jovanovic (9730655)) and has also produced improved measures of productivity and prices.  Robert Gordon’s (9809561) research provides a consistent time series for multifactor productivity, extending back to 1870.  Ernst Berndt’s (9511550) research results in new quality-adjusted prices for personal computers, resulting in a new measure of the extent of the productivity speedup in the 1990s.  It also estimates biases in officially published indices of medical prices.  This research helps to quantify inflation more adequately, providing new measures of the extent of bias in commonly used measures of inflation such as the CPI.   

International Finance 

NSF-sponsored research in international finance has improved understanding of the reasons for exchange rate volatility, the consequences of exchange rate changes, and the causes of international financial crises.  

Exchange rate movements have, until recently, defied prediction in the sense that random-walk models of exchange rates almost always beat models based on macroeconomic fundamentals.  Richard Lyons (9409959) has developed a new theory of exchange rate movements grounded in the microstructure of trader behavior in the foreign exchange market.  Lyons’ use of “order flow” to explain exchange rate determination results in a dramatic improvement in explanatory power.  Geert Bekaert’s (0000615) research shows how the possibility of large movements in exchange rates and other asset prices—so-called peso risk—is reflected in time-varying risk premiums.  These premia explain volatility and give rice to several asset pricing anomalies.  Research by Kenneth Rogoff (9996452) similarly finds that time-varying risk premia are an important source of exchange rate volatility.  Rogoff’s works also finds that exchange rate volatility creates significant product-market costs.  With respect to the labor market, Pierre-Olivier Gourinchas (9996228) estimates that, in the United States, movements in real exchange rates have a very significant impact on the labor market.  

Because the 1990’s saw repeated rounds of speculative attacks on pegged exchange rates, resulting in globally contagious financial crises, a high priority of NSF research has been to develop strategies to predict and hopefully lower the odds of future crises.   

Martin Eichenbaum (9618303 and 949009) has studied the causes and consequences of currency crises, arguing that the Asian currency crisis was caused by large prospective deficits associated with implicit bailout guarantees to failing banking systems.  Barry Eichengreen (9511252) has developed a measure of speculative pressure and a body of evidence concerning the behavior of macroeconomic variables around the time of currency attacks.  The data is useful for testing alternative hypotheses.  Unfortunately, Eichengreen’s results suggest that it will not be easy to develop any early warning system for currency attacks.  Eichengreen finds that, in contrast to currency devaluations, which are relatively easy to characterize and predict speculative attacks on currencies are not.  Crises are heterogeneous.  They defy generalization.  Macroeconomic variables provide little guidance on when an attack will come.  A related focus of NSF research concerns diversification of risk.  Economic theory suggests that individuals and firms should diversify into foreign assets to protect themselves against risk.  Yet there is abundant evidence that investors exhibit a home bias, holding a suboptimally low fraction of their wealth in foreign assets.  Research by Karen Lewis (9510879) and Kenneth Rogoff examines the role of international capital market restrictions and transport costs in explaining home bias and the limited extent of risk sharing.  

Human Capital

NSF-sponsored research has continued to lead to important advances in our understanding of the effects of education, school choice, and the decision to accumulate human capital.  The advances in this area have been both methodological and substantive.  By learning to exploit natural experiments and panel data sets, labor economists and public finance economists have been able to identify relationships and causation more persuasively than ever before.  Imbens (9818644) develops propensity-score methods and software for evaluating social programs when random assignment is not possible and compares these results with those derived experimentally.

Several NSF studies have examined the effects of education, or more specifically, the effects of educational policy decisions.  Michael Kremer (9710000) used evidence from two natural experiments in Kenya and Columbia where students were randomly assigned to participate in a voucher program and elementary schools were randomly given enhanced teacher training and salary supplements as a form of Early Childhood Development.  He found that access to educational vouchers was associated with increased educational attainment and lower teen pregnancy while enhanced investments in schools had little payoff. Angrist and Bettinger (9819187) also look at the impact of three voucher programs in the United States and conclude that there is a positive impact on test scores as well as an impact on attendance of private schools.  Similarly, Currie (9512670) in looking at Head Start, the primary Early Childhood development program in the United States, she finds long term effects on educational attainment for whites while inferior quality schooling negates these benefits for black children.

Parsing out the true impact of school choice on educational outcomes remains an important topic for investigation.  Altonji (9512009) and Figlio and Stone (9816629) question whether the benefits of private schools are primarily the result of creamskimming.  Figlio and Stone do find however those parochial schools have substantial benefits for inner city African-Americans.  These researchers also address some of the most pressing policy questions with regards to educational reform such as the impact of tax and spending limits on teacher quality, unionization on student achievement and school report cards on housing prices.  While most work has focused on K-12 educational policies, Edlin (9709465) and Epple (990575) have begun looking at the impact higher education financial aid and admission policies on who goes to college and where.

The impact of various social insurance programs on labor supply has remained an important area of inquiry because it relates to the effectiveness of these programs and to the overall performance of the economy.  Ham (9809546) looks at the Medicaid expansions in the late 1980s to see their impact on fertility, insurance coverage and labor supply.  He finds that Medicaid expansions had little adverse affect on private insurance coverage but served an important role in facilitating the welfare to work transition. Meyer (9809425) and Hopenhayn (9514717) study the impact of welfare and unemployment insurance program design on migration, reemployment, and labor supply.  Variation in program design features is found to have important implications for these economic outcomes.

NSF supported studies on crime provide an important companion to the analysis of education.  By discerning the determinants of crime, one can understand a key factor leading to low human capital formation.  Steven Levitt’s NSF research (9709422) has been crucial in reinvigorating the economic analysis of crime.  Levitt has shown, among other things, which changes in the racial composition of the police force have significant impact on the racial composition of arrests with more white police associated with more minority arrests and more minority police associated with more white arrests.  He also found that the increased prevalence of legalized abortion is associated with lower crime rates.
Improving the Global Environment
The Economics Program continues to support research with impacts on costs and benefits of reducing various types of pollution, and on the optimal structure of regulatory institutions for environmental improvement.  Measuring benefits of pollution abatement and environmental improvement is a critical input to environmental policymaking.  For example, Kenneth Chay (9730212) and Michael Greenstone have discovered that house prices vary systematically with ambient air pollution levels.  There results suggest that the reduction in levels of airborne particulates that followed the adoption of the 1970 Clean Air Act may have raised U.S. home values by about $200 billion (in 2000 dollars).  Using differences across attainment and nonattainment countries, Chay and Greenstone also document important affects of the regulations on infant mortality.  The same investigators offer evidence of effects of regulations in the 1977 Clean Air Act Amendment’s on firms’ investment.  Work by William Pizer (0099118) extends analysis of costs of environmental policy by incorporating relationships with other tax distortions.  He documents the potential for revenue-raising environmental regulation (taxes and permits) to offset some of these effects when this new revenue is used to produce public goods.

Global warming has been the dominant environmental policy concern of the past decade, and economic research has generated new insights on the potential costs of global warming.  Economists have emphasized uncertainty in benefits of certain mitigation policies.  Anthony Fisher (0111315) analyzed effects of irreversible investment in pollution abatement capital, irreversible stocks of greenhouse gases, and learning about the nature of damages on the optimal rate of emission of greenhouse gases.  He shows that the risk of high damages dependent on the stock of gases leads to greater optimal investment for any level of greenhouse gas degradability.  This work is of particular importance of policy, as it considers both potential irreversibility in the stock of greenhouse gases and the investments firms must make to reduce emissions.

Recent NSF-sponsored research has also generated specific findings on tax policy design.  Lawrence Goulder’s (01121102) work on identifying cost-effective environmental policies that address distributional concerns has significant implications for policy.  Don Fullerton (9811324) has also investigated the design of alternative instruments, such as recycling schemes, for reducing the level of pollution.

Finally, NSF-supported research continues to advance the development of adjustments to conventional GDP measures to take into account environmental degradation and resource exhaustion.  Martin Weitzman (9730452) constructs a comprehensive net national product as an exact measure of the present discounted value of money-metric utility.  He also revisits the question of the appropriate discount rate over time.

Household Saving and Social Security
Studies of determinants of household saving continue to occupy an important role in economic research.  Questions of the appropriate model of household decisions are central both to analysis of household saving and public policies toward saving.  Concerns over the adequacy of saving by many households raise questions about how such holds make saving decisions and the role that public programs such as Social Security play in those decisions and in achieving adequate resources for retirement consumption. 

Work by Jonathan Parker (0096076) finds that the uncertainty households face has a substantively important impact on their saving behavior – with such “precautionary saving” being particularly significant for lower-income households.  Parker also observes that consumer behavior appears to change strikingly over the life cycle.  Precautionary savings are built early in life, as households do not borrow due to uncertainty, and then are depleted as households approach retirement.  He also shows that the majority of liquid wealth held by households is due to income risk.

Low levels of saving for many households have prompted a series of policy interventions designed to encourage saving.  Despite a substantial body of empirical research, there is no clear consensus on the effect of such economic incentives on saving.  Very few studies have analyzed individual micro-data at the firm level, and experimental evidence is lacking.  Addressing these concerns, Esther Duflo (0088535) constructed a new data set on individual participation and contributions of all employees in two universities located in the same city, and use the data to study the roles of economic incentives program design, financial education, and peer effects.  She finds that peer effects are important, particularly among employees of the same gender.  To assess the potential impact of information session about saving programs, she se up a randomized experiment in collaboration with the benefits office of one of the two universities.  Interestingly, participants selected for an information session for the saving plan were more likely to contribute, but she finds that this is because those who choose to attend are already more informed and more likely to enroll, and not because of a causal effect of the information session per se.  As more economic research focuses on how households decide to save and how saving can be encouraged, her results show the significance of how saving plans are presented and evaluated for the ultimate decision. 

Recent research shows a major role for household business saving in overall household saving.  Entrepreneurs hold much of their wealth in their own businesses, as opposed to holding their wealth in a diversified portfolio of assets.  High costs of external financing may lead entrepreneurs to save more of their current income – to fund their business growth – than other households.  Recent NSF-supported research in projects by Deborah Lucas (9309978) and by Annette Vissing-Jorgenson (0111795) have linked the importance of private equity investments to high levels of the “equity risk premium” (the required rate of return on publicly traded stocks relative to that on bonds.)  These and other projects are probing questions at the intersection of saving, asset allocation, and entrepreneurship.

Social Security remains an important pillar of retirement income for U.S. households, and the program presents an array of incentives affecting saving and other household economic decisions.  In recent work, Peter Diamond (968698) analyzes Social Security’s ability as a defined-benefit system to shift risk across age-cohorts in a way that the market cannot reproduce.  He also shows that diversifying the holdings of assets in Social Security (either by the Trust Fund of through personal accounts) can benefit individuals with little private savings even though they bear little of the risk of the outcome of investment.  This research contributes to the evaluation of proposals to reform Social Security’s role in households’ retirement saving. 

Boundaries of the Firm and Firm Dynamics  

The question of what determines the boundaries of a firm remains a core area of examination of applied microeconomics.  NSF-sponsored research has advanced theoretical work on contracting and the boundaries of the firm institutions and the governance of firms, the special problems of entrepreneurial financing, and new empirical work on organizations and firm boundaries.  

Oliver Hart (9711422) has continued his path breaking work on the incompleteness of contracts in shaping the boundaries of firms.  His most recent grant addresses why parties typically contract bilaterally rather than multilaterally (that is, with a general contractor as opposed to with an electrician or plumber separately).  He also studies the relative advantages and disadvantages of cooperatives as an organizational form (one common in the service sector, say law firms, while uncommon in manufacturing).

Firms’ scale, scope, and sources of financing vary significantly across countries.  Recent NSF-supported research suggests a powerful role for legal institutions in addressing agency problems between corporate insiders and outside investors and shaping the boundaries of the firm. Andrei Shleifer (9731336) and others have quantified the role of legal institutions in explaining differences in firm scale, financing, and ownership concentration.  The original papers from the NSF grant have spawned an entire body of research in corporate finance on institutional determinants of corporate governance and their consequences.  

Financial factors can affect firm growth, particularly in younger firms.  While research in economics has shown that new firms have grown to dominate industries such as biotechnology, computers, communications, and many others, until recently, little was known about how these firms have been financed at their earliest stages.  NSF-supported work by Paul Gompers (9511067) assembled a new database to study initial public offerings by U.S. firms.  Uncertainty and asymmetric information make the provision of corporate governance mechanisms very important in young, entrepreneurial firms.  Gompers’ research analyzes ownership, control, and executive compensation in closely held firms.  The follow-on research made possible by NSF support of Gompers’ data collection has offered new evidence on corporate control and incentives in entrepreneurial firms. 

Many commentators speculate that technology – and, in particular, information technology – can change the organization of firms.  Empirical work is relatively rare, in part because understanding the connection requires micro-data for and institutional knowledge of firms in a particular industry.  In one very important set of studies, Thomas Hubbard (9975143) received NSF support to analyze relationships between information technology adoption and organizational change in the U.S. trucking industry since the mid-1990s.  In 1987, almost no U.S. tractor-trailers had on-board computers installed; by 1992, about one-fifth of the fleet did.  On-board computers provide information that can be used to improve incentives and coordination within carriers and between carriers and shippers.  Economic theory of firm boundaries suggests that adoption if likely to be accompanied by organizational change.  Hubbard estimates relationships between the timing and incidence of adoption and organizational change mirror predictions of economic models.  On-board computers recording trip information facilitated firms’ ownership of trucks, as opposed to relying on independent contractors (as truckers’ actions could be monitored more easily).  Hubbard and George Baker have collaborated on a set of projects on contractibility and asset ownership which are rekindling empirical interest in links between technology decisions and the organization and boundary of the firm.
B.
Social Impact of Discoveries  

Recognition of three facts that stand out with regard to the social impact of economic discoveries helps one understand the excitement associated with the scientific progress taking place.  First, economic discoveries are important, having wide ranging impacts across individuals and societies.  Small reductions of unemployment, small increases in productivity, small increases in market efficiency, small improvements environmental efficiency, small improvements in the processes of regulation, small improvements in the way that our retirement benefits are managed, small improvements in the economics of medical care, etc. etc. do not just amount to small social impacts.  In terms of the benefits of basic science these are big impacts, any one of which pay for the scientific investment in all of economics many times over and do so every year.  The second fact that stands out is that the benefits are defuse and indirect.  In most cases they cannot be measured directly.  While our lives are much different because of the science, one can seldom point to a single event on a specific day and say that happened because of a specific discovery.  Thus, evaluation of the science requires the attention of someone who knows what to look for and can trace impacts to their origin.  The third fact is the speed with which basic scientific discoveries in economics find their way into applications.  Rather than the typical scientific lag from discovery to application, which is measured in multiple years or decades, in economics the lag time is often no more than a year or two and sometimes it is a matter of only months. 

Laboratory Experimental Methods

Historically, economics was a field science.  Some of the scientific principles of economics have been known for centuries but clear statements were the product of slow and delicate methods of field science.  The discovery and development of laboratory experimental methods in economics, for which Vernon Smith was recently awarded the Nobel Prize, has added both speed and dimensionality to the dynamic process of scientific change.  New laboratories are emerging throughout the world.  Almost every area of economic theory is benefiting from data generated by experiments.  Subtle and complex issues of policy relating to regulation are being discussed in the light of experimental data and while these discussions attract the attention of neither the national media nor even the scientific community, "getting it right" can have a very big impact on the lives of those affected.  For example, recent economic policies regarding the organization of the Alaskan crab fisheries required the development of marketable licenses for both fishing and processing due to a need to protect both the fishery from excessive harvest and the preservation of local communities that depend on processing and the harvest.  The complexity, together with economic self-interest created many competing proposals.  Experiments were used to ascertain the implications of the various options.
  Another example involves the information about their demand that electricity companies must give to those from whom they buy their power.
  Do the basic principles of economics suggest the consequences of the company's disclosure of such information?  If the company reveals its demand will it end up paying more for the electricity?  A another example, the United Nations used laboratory experimental methods when seeking experience with how market architectures imagined by the Keyoto protocols might work.  Experiments were done using internet markets that were created for market experiments with the subjects being the U.N. negotiators operating from their home embassies.
  These examples are significant as a few among many possible examples that illustrate how experimental economics is leading the way for scientific evidence to shape important issues.  Being wrong in any of these cases can have dramatic and adverse effects on many lives and the environment. 

The use of laboratory methods in teaching is another way to identify the profound way that the methods have changed the scientific landscape.  Experimental methods are having a revolutionary effect on the teaching of economics.  Economics is being transformed from a science that used lessons of history to teach principles to a science in which students learn from their own experiences in laboratory exercises. See for example, http://www.people.virginia.edu/~cah2k/teaching.html or http://eeps.caltech.edu/ec11, which are but just two examples of the systematic use of laboratory techniques that are rapidly developing in economics.  The rapid increase in the number of laboratories around the world is still another way to assess the impact.  Among the statistics, which have experiments taking place in almost every major university in the U.S. and in Europe, there is one statistic that seems to say the most.  There is now an experimental economics laboratory in industry.  Under the leadership of Kay-Yut Chen, Hewlett Packard has created an internal experimental economics laboratory.  Broad aspects of Hewlett Packard's marketing organization have been impacted by its results.

Mechanism  Design. 

The area of mechanism design draws on almost all areas of economics.  The concept of a "mechanism" refers to a process that has possibly never existed before in history, but nevertheless has the theoretical capacity to solve some real, economic allocation problem.  In some cases, the mechanism takes the form of a market but it could involve voting or any number of other conventions of agreement and participation.  

Perhaps the most visible impacts of this emerging discipline are the new auction technologies are found in the FCC electromagnetic spectrum auctions.  These auctions produced billions of dollars for the U.S. government.  It is important to note that those auctions were unlike any that had been conducted before and the only evidence available that they might work, prior to being implemented at full and visible scale, were laboratory experiments conducted using methods developed through the basic research support of the NSF.  The impact of that science continued through the multiple billion dollar 3G spectrum auctions in Europe and elsewhere in the world.  The same basic structure of auctions continues to be used but modified as suggested by theory and experiments to improve speed and efficiency.  Perhaps not (yet) so visible is the impact that this same science is having on the environment as policy makers begin to understand how auction processes can forge compatibility between commerce and the environment.  The broad ranging impact can most easily be seen in conferences designed to introduce auction processes for environmental problems such as the National Market Instruments Based Pilot Program in Australia or the government sponsored conference "Experiments in Natural Resource Economics: Fisheries and Energy" in Iceland.  Of course one does not need to look far to assess the impact of the research.  The pollution emission program of Southern California, RECLAIM, is by all assessment an amazing success that serves as a model for complex emissions controls.  That policy evolved directly from NSF sponsored basic theory and laboratory experimental work.  The use of "designer" markets to facilitate efficient allocation in complex contexts is becoming so routine that it is undertaken by consulting firms, which are springing up around the world.


	Some of the most contentious problems in our societies are being resolved by mechanisms that are the direct result of basic, NSF sponsored theory and experiments.  In particular, a class of mechanisms was discovered, technically called "assignment mechanisms" that have the property of assigning people to access to public goods according to their stated preferences.  A well designed method of assignment has the property that it is not possible for those assigned to modify their reported preference in order to improve their assignment.  The "game" is designed so the best strategic option is to report your preference as accurately as possible.  Practical applications are immediate.  In 2004, 96,000 eighth graders in New York City will be matched to high schools using a new matching mechanism intended to reduce the gaming and strategic behavior elicited by the previous decentralized system of applications, admissions, and waiting lists.
  The new match is modeled on the match of medical residents
, but adapted to the school system and its special constraints (e.g., no child may be left unmatched, even children for whom no preferences have been submitted).  The system must also accommodate constraints on how students are admitted to certain kinds of schools, including the requirement that some schools admit students by lottery.  Another example along these lines should be useful in illustrating the impact of the research and the breathtaking speed with which basic research becomes transformed to application.  In September 2003, the Boston Globe (September 12, 2003) published a discussion about whether to adopt the "Gale-Shapley" mechanism to replace the "Boston mechanism" for assigning school choice.  This example is of interest because it illustrates that the speed from basic research discovery to application is very short indeed
.  The results are put to use even before they can be published.  The example also illustrates basic science was a necessary step in finding a solution.  Common sense or practical experience would never have lead to it.


	

	Research in Macroeconomics

NSF research in macroeconomics has had a substantial and direct impact on the conduct of macroeconomic policy.  Again, indicative of the practical value of this research to the conduct of economic policy is the appointment of NSF-supported researchers to top-level policy positions in government, including Glenn Hubbard, Gregory Mankiw, Harvey Rosen, John Taylor, Ben Bernanke, Mark McClellan, Douglas Holtz-Eakin, and Kenneth Rogoff.  

In the case of monetary policy, the influence of NSF-supported research has been direct, important, and easily identifiable.  At least three NSF-supported researchers in recent years (Bernanke, Blinder, and Yellen) have served on the Board of Governors of the Federal Reserve System.  One of the most notable developments of the last decade is the decline in inflation to extremely low levels in both developed and developing countries.  This is due, in part, to the widespread adoption of inflation-targeting strategies by central banks.  NSF-supported research deserves partial credit for this important development.  The institutional design of the European Central Bank has clearly been influenced by research concerning the importance of Central Bank independence and the necessity of a credible commitment to price stability.  Research on interest rate rules (Woodford (9809469), Stock (9730489), Bernanke (9601983)) has resulted in practical guidelines for adjusting interest rates that are now a standard input into monetary policy decisions in the United States.  NSF sponsored research on monetary policy in deflation and strategies to cope with the zero bound has likely influenced Japan’s approach to combating inflation and the Federal Reserve’s decision to “err on the side of ease” over the past few years.  Research by Akerlof (9709250), Bewley (0111136), and Stock on the Phillips curve has influenced the views of policymakers concerning the optimal rate of inflation by identifying potential hazards that could result from lowering inflation to extremely low levels.  Research by Shiller (9809010) on the stock market bubble, first presented to the Federal Reserve Board in 1996, supported the Fed’s emerging view that the stock market had become overvalued.  A paper by Bernanke and Gertler provided intellectual support for the Fed’s approach to this development.  Woodford’s research has influenced the Federal Reserve’s handling of the discount window.   

The forecasting techniques developed by Bernanke and Stock are used within the Federal Reserve System as an input into monetary policy.  Stock’s research is used by the Federal Reserve Bank of Chicago in on ongoing project to produce inflation forecasts based on these methods in real time.  NSF supported research on prices and productivity has also led to important improvements in the price indices used to measure inflation.  Partial corrections of the biases in these indices have permitted increased accuracy in the indexation of taxation and social security benefits, with favorable effects on the Federal budget.   

International Finance

NSF-sponsored research has had a significant impact on global initiatives to improve the safety and soundness of the global financial system.  The recognition that pegged exchange rates have been so fragile and crisis prone has fostered a global shift away from such regimes.  Some countries are deciding to join common currency areas (such as dollarization or the euro) while others are adopting flexible exchange rates.  NSF-supported research (Rogoff (9996452), Obstfeld (9709172), Lewis (9510879), Lyons (9409959)) has helped to clarify the advantages and disadvantages of the available alternatives.  The insights of their work have, for example, influenced the IMF’s recommendations to its members.  NSF-supported research has also been influential in helping countries moving to flexible exchange rates to adopt monetary policies to foster price stability and mitigate exchange rate volatility.  Research by Eichengreen (9511252) and Bekaert (0000615) has been helpful in designing efforts to monitor the global environment and identify early warning signs of potential crises.  Eichenbaum’s (9409009) research emphasizes the importance of weak banking systems and moral hazard in generating crisis.  Research on the reasons for insufficient risk sharing and home bias (Rogoff, Obstfeld, Lewis) may help answer policy questions concerning the desirability of governments’ efforts to facilitate capital movements or slow them down and have influenced judgments concerning the likely sustainability of the U.S. current account deficit.   

Human Capital
NSF-sponsored research on education, crime, poverty, and the impact of various government social insurance programs has had a widespread impact on society.  While recent studies by Durlauf (9631610) and Galor (9709941) have focused on the impact of inequality on growth, segregation, and out-of-wedlock births, virtually all public policy discussions of the growth of income inequality in the last two decades have started with a discussion of the source of this inequality. Research by James Heckman (9709873), Acemoglu (9602116), Cooper (9601143), Moro (0003520), Norman (0001717), and others has focused on the impact of training or schooling on human capital and earnings.  As this research has documented the rising return to schooling during the last two decades, discussions of how to address persistent and rising inequality have often focused on initiatives that involve public education or job training programs.

Economic research within the field of education and human capital has also played a central role in the ongoing domestic debate on policy reforms to improve school performance.  The effect of vouchers, class size, testing, and teacher training are all at the center of debate over the No Child Left Behind Act and other reform efforts at the state and federal levels.  This research has also had a major impact on development policies advocated by international organizations such as the World Bank. NSF-funded economists have also produced much of the scientific evidence on how policy reforms, including property tax reforms that equalize spending in different school districts, affect student performance.  A number of states, including Massachusetts, Michigan, and New Hampshire have recently changed their systems of education finance in ways that have been influenced by research findings.

Policy initiatives to expand access to and utilization of higher education have also been affected by research findings.  The HOPE tax credit for tuition and other expenses associated with higher education, and the similar Lifetime Learning Credit which was part of the Taxpayer Relief Act of 1997, are policies that were motivated by recent findings on the return to higher education.

The policy debate on how to reduce crime, particularly among youthful offenders, has been significantly influenced by the findings of Steve Levitt (9709422) and Jeff Kling.  Other research by Lawrence Katz and Alan Krueger has explored the consequences of criminal justice reforms, such as the rising rate of incarceration for youth offenders, on broader aspects of economic performance such as the unemployment rate.

While numerous proposals have been offered concerning Social Security, reform most pay at least some attention to the question of the age of retirement.  With increased longevity and the abolition of mandatory retirement for most workers the question of when and why workers retire becomes central.  Duflo (0078535), Rodgers (9819214), Chan (0296201), and others have look at the impact of private pensions, job loss and other factors in influencing the timing the retirement decisions and potential heterogeneity in the response across groups 

Improving the Global Environment
The results of recent NSF research on improving the global environmental has figured prominently in the design of public policy and the structure of public debate on environmental issues. William Pizer’s (Resources for the Future) NSF-supported and related work influenced recent U.S. government approaches to design mechanisms to reduce greenhouse gases. Sponsored projects by Lawrence Goulder (01121102) and by Don Fullerton (9811324) have contributed to discussions of advantages and disadvantages of environmental taxes as revenue-raising instruments.

Household Saving and Social Security
In recent years, many policymakers have expressed concerns that many households have insufficient saving levels to withstand earnings fluctuations or to prepare adequately for retirement.  New tax favored saving proposals to assist households in accumulating a “buffer stock” have been influenced by NSF-supported work by Jonathan Parker and others.  Increasing policy attention to saving and investment decisions by entrepreneurs reflects in no small part the importance of entrepreneurial saving emphasized in research by Deborah Lucas (9309978), Annette Vissing-Jorgenson (0111795), and others.

Social Security reform remains a major topic in contemporary fiscal policy debates.  Some reformers have urged that a portion of payroll taxes used to finance Social Security dedicated to fund Social Security Personal Accounts owned directly by households.  Recent NSF-supported work by Peter Diamond (968698) has played a big part in discussions of advantages and disadvantages of Personal Accounts.  This area of inquiry continues to suggest research opportunities for specialists in public economics and financial economics.

Boundaries of the Firm and Firm Dynamics. 

High-profile problems in corporate accounting and corporate governance in recent years have drawn policymakers’ attention to the importance of agency costs and costs of incomplete contracts.  NSF-sponsored theoretical research by Oliver Hart (9711422) and others and applied research on legal institutions and corporate governance by Andrei Shleifer (9731336) and other has influenced economists involved in policymaking.  The Millennium Challenge Account, a new approach to overseas development assistance championed by President George W. Bush, was particularly influenced by the new work on the role of legal institutions in facilitating financing, investment, and growth.

Empirical research by Thomas Hubbard (9975143) and others suggests substantial dynamism in the organizational form and structure of firms in response to changes in technology and the contracting environment.  Such dynamism has been especially important in the United States, where public policy has not generally sought to regulate firm’s ability to change organizational and ownership structure.  Recent speculation about the role of organizational flexibility in U.S. productivity growth suggests the desirability of continued research support of empirical studies of firms’ boundaries.


	B.3 OUTCOME GOAL for TOOLS: Providing “broadly accessible, state-of-the-art S&E facilities, tools and other infrastructure that enable discovery, learning and innovation.”

Comments:
The COV wishes to emphasize the major role that the NSF economics program plays in creating the infrastructure for improved empirical research in economics.  The program has long funded the Michigan Panel Survey of Income Dynamics, which has served as a fundamental data source for research on income distribution, income mobility, poverty, family formation and dissolution, health, and retirement issues.  There are literally hundreds of research papers produced by NSF grantees that have used the PSID data in their research.

More recently, the program has been a major player in the development of five secure data centers in Massachusetts, California (two), New York and North Carolina.  These data centers permit researchers access to confidential information on individuals and businesses from the Census Bureau that otherwise would be available to them only if they journeyed to Washington D.C.  The availability of these data bases and the merging of data on individuals with data on the establishments in which they work has greatly enhanced the ability of researchers to understand a wide variety of labor market phenomena.  NSF funding does not fully support these secure data centers, but it provides the important core funding, which has enabled the principal investigators to leverage support from their home institutions and other funding agencies.

Given the tight financial budgets that the NSF program has faced, the program is constantly making decisions about how to allocate its budgets across research projects, conferences, and infrastructure support.  The program has wisely not created sub-budgets for each of these areas but rather has required proposals in all three areas to compete against each other for funding through the competitive merit review process.  The COV fully supports this approach.

The COV wishes to stress the extraordinarily important contributions that the Economics program has made to research on global and organizational change and its implications, with special emphasis on the environment.  We have extensively discussed these contributions in answering questions 5 and 6.  We have also noted that the economics program was effectively allocated a sub-budget for this NSF wide initiative and this led to significant funding of research by economists on these topics. In contrast, we have also stressed that many other recent NSF wide initiatives have been operated by foundation wide ad hoc panels and review committees, each which had only minor representation of economists.  It is not surprising that very few proposals by economists have been funded by these initiatives.  Given the dramatic impacts we have described of the research by economists that the NSF Economics program has funded, it is likely that both science and society would have benefited by more participation by economists in these NSF-wide initiatives.

	B.4 OUTCOME GOAL for ORGANIZATIONAL EXCELLENCE:  Providing “an agile, innovative organization that fulfills its mission through leadership in state-of-the-art business practices.”
Comments:
The COV believes that the Economics program employs state-of-the-art business practices in managing its operations.  It is a highly efficient and innovative operation.



PART C.  OTHER TOPICS

C.1  Please comment on any program areas in need of improvement or gaps (if any) within program areas.
Infrastructure and Large Data Projects.  One of the most important functions that NSF serves is the provision of public goods to researchers.  While the benefits of constructing data sets may be substantial they are spread over a large number of researchers while the costs are concentrated.  By investing in this basic research infrastructure, NSF provides an invaluable service to social science research.  A prime example of this activity is the Panel Study of Income Dynamics or PSID (9515005) a longitudinal study of 40,000 households spanning 28 years.  This project currently absorbs about eight percent of the Economics Program’s annual budget, but provides a wealth of information to economists, sociologists, political scientists, criminologists, and others interested in labor supply and retirement, criminal behavior, training, education, and a host of other topics. 

Heston (9601762) used NSF support to update and expand the Penn World table data set.  This data set provides aggregate national income data covering 150 countries for the period since World War II.  These data are widely used studies by international and development economists interested in growth, poverty, trade and other questions.  Finally, Gordon (9809561) received support from the NSF to develop measures of multifactor productivity, labor force quality, capital, housing, and apparel price indices.  These historical data will allow researchers to enrich their understanding of economic growth and price movements.

These large data sets provide the fundamental tools that a wide range of social and behavioral scientist use to do their research.  Much like a telescope for astronomers or an accelerator for physicists, the benefits from investment in these large tools spread throughout the profession.  The large and rising costs of providing these tools strain the program budgets that are being increasingly taxed to maintain these data sets.  The COV feels that these types of expenditures should be treated like major tool or equipment expenditures in other disciplines and be incorporated within those categories.

Laboratory Experimental Methods Support.  The Economics Program has done an outstanding job of facilitating a major change in the use of laboratory methods in economics.  The productivity, importance and pervasiveness of the use of laboratory methods is evident.  However, the use of experimental methods requires levels and types of support that the Program has no means of supporting.  Programmers, post-docs and other personnel that bring life and progress to the laboratories of other branches of science are simply not available in economics because of the cost.  Laboratory experimental work is very labor intensive and the Foundation needs to recognize that as the case in Economics.  Equipment is also needed.  These needs are at the level of the individual researcher laboratory level and the needs are widespread.

C.2  Please provide comments as appropriate on the program’s performance in meeting program-specific goals and objectives that are not covered by the above questions.
The COV believes the questions above cover that Program’s goals and objectives
C.3  Please identify agency-wide issues that should be addressed by NSF to help improve the program's performance.
The prospect that there will be many new Foundation-wide initiatives raises a number of challenges for the Economics Program.  There are many exciting intellectual developments at the intersection between economics and other disciplines, and this research is particularly amenable to support as part of cross-disciplinary initiatives.  For example, there currently is an active research community at the intersection between economics and computer science.  Research in this area is finding immediate application in the design of interactive markets in fields as diverse as securities trading, Internet based business-to-business commerce, and the economics of learning in strategic environments.

Another research area involves the interface between economics and sociology where new research is shedding light on workplace practices, compensation policies and the determinants of workplace productivity.  Still a third area of active cross-disciplinary research comes from economics and psychology.  There is currently an outburst of research on alternative models of human behavior and the economic implications of such models.  This work draws heavily on recent research in cognitive and experimental psychology.  This framework has been applied to research on investor behavior, individual behavior in the face of occupational and other risks, and in economic research on a host of social problems, such as crime and drug abuse.

Our experience suggests that economics is more successfully able to participate in agency wide initiatives when NSF allocates funds for such initiatives directly to program staff within economics.  Past initiatives, such as that in Global Change, that successful incorporated research by economists had initiative sub-budgets that were managed by Economics Program officers. Economic research has been less successful in competing for funds in initiatives that established ad hoc program budgets and review panels.  It has proven difficult to convince the panels composed primarily of non-economists of the merits of proposals from economists. 

It would also be useful to have additional program staff to help expand the participation of economists in the initiative process.  Including economics program staff on ad hoc review and planning panels within the NSF could probably increase the number of economics proposals submitted to such initiatives.  It also would be useful if the program had additional time to cultivate proposals in initiative areas. Whether change this would require an additional program officer, a science assistant, or simply better clerical support is not clear to us.  However, the COV believes that additional staff is required to enhance the Program’s operations

Despite the presence of these interdisciplinary themes, it is not obvious that economists have been able to participate fully in these agency wide initiatives.  With more agency incremental funds going to these types of initiatives, the COV is concerned that a structural imbalance is occurring. 

C.4  Please provide comments on any other issues the COV feels are relevant.

The crisis of the economics program outlined in the executive summary reflects a serious, long-term problem that must be addressed.  The crisis is the result of a systematic problem that exists within the larger NSF organization.  The COV recommends that a committee be formed and charged with finding solutions. 

A recent short-term problem of over commitment by the economics program was due to flat budges, an increase in submission rates and the implementation of the more generous budgetary guidelines recommended by the previous COV.  The COV considered the possibility that the problem was compounded by the long-standing budgetary practice of the Economics Program of using continuing awards instead of standard awards.   This short-term problem required attention but it is only a symptom of a deeper, long term crisis.  Indeed, the short-term problem would have been even more severe if the program had not reversed itself and returned to the old salary caps.  The long-term problem, which is a serious problem, is that the growth of proposals, the rapidly changing structure of the science and budgets that fail to reflect both the progress and the benefits of the science cannot all be accommodated.  Something must give.  The proposal growth reflects the remarkable successes of the science, the growth of the applications of economics due to the fact that the science is producing tools that meet social needs and the resulting growth of the profession due to the increased demand for scientists trained with economic skills.  The changing structure of the science reflects the dramatic success of NSF supported basic research in opening the doors of science with new methodologies.

The success rate of 17% to 18%, which is a historical low, is not a short-run problem.  With the number of proposals on the order of 400 to 500 per year, and with the existing budgets unable to support more than 70 to 80 awards per year the low funding rates are a long term expectation.  Furthermore, the funding of as many as 70 to 80 proposals per year itself does not allow for the type of support that modern science requires.  Programmers and funding for data acquisition are not included.  Post docs, adequate graduate student help and adequate salary offset for research faculty are not included.  Equipment and administrative support are not included.  Basically, the science is denied the type of support that NSF was created to supply and does supply to other sciences.

The problem will benefit from some perspective.  Unless the level of NSF funding received by the Program is substantially increased, the Program will continue to face these very difficult choices.  With the increase in proposals the programs has experienced a decline in its acceptance rate from 42 percent in 2001 to 19 percent in 2003.  While the SES directorate has also experienced a decline in its acceptance rate (from 32.6 percent to 27 percent for SES excluding economics) the magnitude of the decline is 17.4 percentage points greater in economics.
   Thus, despite a doubling of NSF budget in the past decade the acceptance rate for proposals in economics is at the lowest level in the history of the economics program.  As of FY2004, the Economics Program has barely regained the constant dollar budget that it was receiving at the end of the 1970s.  It is thus especially disturbing to the COV that the large increase in funding received by NSF over the past four years has not translated into any meaningful increase in constant-dollar funding for the Economics Program.  That this crisis situation is occurring when overall agency funding is being enhanced suggests again that a structural problem may exist in aligning priorities in the Directorate.  

This COV wishes to stress the significant concern that the scientific impact of NSF-sponsored research in economics will be adversely affected by low levels of core funding on grants.  In addition to reductions in faculty support and finding levels, many promising researchers are being declined simply because of lack of support, and others stop applying for support.  Over the past year, research proposals enthusiastically recommended by the NSF panel in core areas of economic theory, macroeconomics, and economic institutions were declined purely for budgetary reasons.  Whether research being supported in special initiatives is of similar quality and potential scientific impact is, as we noted at the outset, an open question.

This concern extends to the impact of core economic research on public policy.  Current policy discussions of Social Security reform, reform of international financial institutions, tax reform, environmental policy, competition policy, monetary policy, health policy, auctions, and corporate governance reform have been shaped by sponsored core research over the past 20 years.  Over the past few years, several policymakers tackled these problems with the benefit of their own previous core support from the NSF (including Glenn Hubbard, Randall Kroszner, Mark McClellan, Gregory Mankiw, Harvey Rosen, John Taylor, and Ben Bernanke).  In our view, this significant connection between NSF-sponsored research and policy impact is at risk from inadequate core funding. 

Developments during the past decade in both the United States and other nations have generated a host of new opportunities for exciting economic research.  Markets have arisen in many settings such as electricity production and transmission, wireless communication, and air pollution emission licenses, where government regulation once prevailed.  Many nations, particularly in Asia and Eastern Europe, are now moving toward market economies.  The path-breaking changes in economic institutions have raised a host of new problems for market design and economic analysis.  The rapid pace of technological change and the Internet have also generated a range of new economic questions that are amenable to both theoretical and empirical analysis.

These coincident developments suggest that this a time when the returns to economic studies are likely to be extremely high.  However, again, the Economics Program has operated for the past decade with roughly stable constant-dollar budgets.  The COV believes that the quality of the proposals that are being submitted to the Economics program today and that are just at the final margin, but that do not receive funding, is higher than at many points in the past.

C.5  NSF would appreciate your comments on how to improve the COV review process, format and report template.
The COV has no comments.
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Executive Summary
This program addresses issues vital to the nation’s interests: innovation and organizational change.  The program is managed well, with reviewers, review panel members, and awards appropriately balanced across research areas and demographic categories.  We were particularly impressed with the success of women investigators and young investigators in securing funding.  A challenge that the program director faces, given the multi-disciplinary and interdisciplinary nature of the program, is securing reviews from external experts.  We endorse the program director’s efforts to obtain external reviews before the panel meeting and encourage the NSF to consider incentives, such as certificates of recognition, to reward exceptional reviewers.

Although the program is young and the funding very modest, it has already produced important findings.  In part, this is because the program director has been very successful in securing additional support and co-funding.  We applaud the program director’s success at securing additional funding and the cooperation of other programs and directorates, especially Engineering/DMII.  We encourage the NSF to provide further support and to help institutionalize these cross-cutting funding efforts.

Given the importance of the issues the program addresses to society and the program’s record to date, we recommend that the NSF expand the scope of and funding for the IOC program.  We endorse the proposed change in the program solicitation to broaden the methods and approaches the program funds.  We also suggest that the program solicitation may place too many constraints on the research and suggest that certain restrictions be dropped.  Further, we encourage renaming the program to reflect its broader scope.  In our view, it is important to retain the word “Innovation” in the program’s title.  One suggestion to consider is renaming the program “Organizing for Innovation, Learning and Productivity.”  We encourage the program director to do more outreach to stimulate interest in the expanded program.  We feel that the program is poised to have a major impact.  We are confident that with additional funding, expanded scope and more outreach, the  promise of this important program will be realized.

PART A.   INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES AND MANAGEMENT

Briefly discuss and provide comments for each relevant aspect of the program's review process and management.  Comments should be based on a review of proposal actions (awards, declinations, and withdrawals) that were completed within the past three fiscal years.  Provide comments for each program being reviewed and for those questions that are relevant to the program under review. Quantitative information may be required for some questions.  Constructive comments noting areas in need of improvement are encouraged. Please do not take time to answer questions if they do not apply to the program.

A.1  Questions about the quality and effectiveness of the program’s use of merit review procedures. Provide comments in the space below the question. Discuss areas of concern in the space provided.

	QUALITY AND EFFECTIVENESS OF MERIT REVIEW PROCEDURES
	YES, NO, 

DATA NOT AVAILABLE, or NOT APPLICABLE



	Is the review mechanism appropriate? (panels, ad hoc reviews, site visits).

The review mechanism is consistent with NSF procedures and as such we consider it to be typical of the rigor, integrity and high standards that characterize the agency’s work.  The rate of rejection or non-performance of ad hoc reviewers is a cause for worry, but one that is typical of all volunteer organizations.


	Yes

	Is the review process efficient and effective?

The process is certainly effective in that it produces a rigorous and defensible analysis of all proposals and results in a fairly consistent ranking system that leads to effective funding decisions.  Panel members are qualified and dedicated, and represent a broad cross-section of the academic fields of importance to the program, as well as represent geographic, gender and other demographic characteristics of importance to the agency.

The question of efficiency is more difficult to answer.  The high rate of no-returns from external reviewers places a high burden on the panels.  A higher rate of external reviews would allow the panels to be more efficient and maintaining the integrity of their deliberations and decisions.  We feel, nonetheless, that this is a problem typical of the academy and volunteer organizations that can be fixed only by increasing the visibility of the program.


	Yes, for the most part

	Are reviews consistent with priorities and criteria stated in the program’s solicitations, announcements, and guidelines?

The reviews indeed reflect the priorities of the program.


	Yes

	Do the individual reviews (either mail or panel) provide sufficient information for the principal investigator(s) to understand the basis for the reviewer’s recommendation?

Reviewers are candid and explicit and do provide sufficient information for both the Program Director to reach a decision and to communicate it to the PI in a manner that is clear as to the basis for the decision.


	Yes

	Do the panel summaries provide sufficient information for the principal investigator(s) to understand the basis for the panel recommendation?


	Yes



	Is the documentation for recommendations complete, and does the program officer provide sufficient information and justification for her/his recommendation?

All decisions examined show careful consideration and clear recommendations.  When the reviewers differed on their assessment, the panel appears to have resolved these differences expeditiously and fairly.  The program officer draws from these documents in reaching his/her recommendation in a manner consistent with the reviews and the program’s objectives.


	Yes

	Is the time to decision appropriate?

The time to decision is indeed appropriate.  The time elapsed between the moment a panel reaches a decision and it is adopted by the program can be long, but it often contributes to a search for additional funding support in other related programs.  Negative decisions often take a long time to be communicated to the PIs.

 
	Yes

	Comments:

In general, we feel that the review process is fair and effective.  Our main concern deals with the lack of sufficient external input from ad-hoc reviewers.  In addition, we encourage the program officer to communicate negative decisions to the PI as early as possible, particularly when there is no possibility of funding.



	Discuss issues identified by the COV concerning the quality and effectiveness of the program’s use of merit review procedures:



	Recommendations:

We suggest that more care be given to insure that the data in NSF archives regarding reviewers and the review process be consistent and accurate.

Furthermore, we strongly urge the program to seek at least one external reviewer for each proposal prior to the panel discussion.  We believe that increasing the visibility of this program will positively impact the return rate of external reviewers and make recommendations to this effect below in this document.




A.2  Questions concerning the implementation of the NSF Merit Review Criteria (intellectual merit and broader impacts) by reviewers and program officers. Provide comments in the space below the question. Discuss issues or concerns in the space provided.
	IMPLEMENTATION OF NSF MERIT REVIEW CRITERIA
	YES, NO, 

DATA NOT AVAILABLE, or NOT APPLICABLE



	Have the individual reviews (either mail or panel) addressed whether the proposal contributes to both merit review criteria?

All the jackets examined conform to this requirement, some in more detail than others.


	Yes

	Have the panel summary reviews addressed whether the proposal contributes to both merit review criteria?


	Yes

	Have the review analyses (Form 7s) addressed whether the proposal contributes to both merit review criteria?


	Yes

	Comments:



	Discuss any issues or concerns the COV has identified with respect to NSF’s merit review system.

The COV is very pleased with the application of the merit review system in this program.



	Recommendations:

None.  This is a program that adheres to the high standards of the NSF in all respects.




A.3  Questions concerning the selection of reviewers. Provide comments in the space below the question. Discuss areas of concern in the space provided.

	Selection of Reviewers
	YES , NO,

DATA NOT AVAILABLE,

or NOT APPLICABLE



	Did the program make use of an adequate number of reviewers for a balanced review? 

A minimum of three reviewers were involved in 98% of the reviews.  However, the use of external reviewers (as opposed to panel reviewers) was more limited as described earlier.


	Yes, for the most part

	Did the program make use of reviewers having appropriate expertise and/or qualifications? 

Program reviewers seem adequate to the task.


	Yes

	Did the program make appropriate use of reviewers to reflect balance among characteristics such as geography, type of institution, and underrepresented groups?

The limited data available do not allow a full answer to this question.  Panel members seem to have a good gender and geographic mix.  Other demographic information was either incomplete or missing.


	Yes

	Did the program recognize and resolve conflicts of interest when appropriate?


	DNA

	Comments:



	Discuss any concerns identified that are relevant to selection of reviewers.



	Recommendations:

We encourage the program director to obtain at least one external review for each proposal before the panel meets so that the panel can benefit from external expertise in their discussion.




A.4  Questions concerning the resulting portfolio of awards under review.  Provide comments in the space below the question. Discuss areas of concern in the space provided.

	RESULTING PORTFOLIO OF AWARDS
	APPROPRIATE,

NOT APPROPRIATE, 

OR DATA NOT AVAILABLE



	Overall quality of the research and/or education projects supported by the program.


	

	Are awards appropriate in size and duration for the scope of the projects?


	Yes

	Does the program portfolio have an appropriate balance of: 

· High Risk Proposals?  


	Yes

	Does the program portfolio have an appropriate balance of:

· Multidisciplinary Proposals?


	Yes


	Does the program portfolio have an appropriate balance of:

· Innovative Proposals?


	Yes

	Does the program portfolio have an appropriate balance of:

· Funding for centers, groups and awards to individuals?

The program has an appropriate balance of awards to groups and individuals.  The program does not have adequate resources at this time to fund centers.


	Yes


	Does the program portfolio have an appropriate balance of:

· Awards to new investigators?

The program is to be commended for the number of grants it awards to young investigators (over 60% of total awards examined), including Career awards.


	Yes

	Does the program portfolio have an appropriate balance of:

· Geographical distribution of Principal Investigators?

The program provides significant funding to researchers in EPSCoR States (13% of all proposals funded versus 9% of submissions).


	Yes

	Does the program portfolio have an appropriate balance of:

· Institutional types?


	DNA

	Does the program portfolio have an appropriate balance of:

· Projects that integrate research and education?


	Yes

	Does the program portfolio have an appropriate balance:

· Across disciplines and subdisciplines of the activity and of emerging opportunities?

	Yes

	Does the program portfolio have appropriate participation of underrepresented groups?

The program is to be commended for providing a significant number of grants to women investigators.  Of those proposals funded during the 3-year period for which data was available the number of female PIs was identical to the number of male PIs (19 funded proposals for each category).


	Yes

	Is the program relevant to national priorities, agency mission, relevant fields and other customer needs? Include citations of relevant external reports.

The program’s focus on innovation is very relevant to national goals.  The role of innovation and organizational effectiveness in the process of wealth and job creation is critical.


	Yes

	Comments:

Because this program and its panel are cross-disciplinary, it is able to recognize the value of proposals that might not receive high priority within purely disciplinary frameworks.  The IOC program is highly qualified to review cross-disciplinary proposals because many of the reviewers and panel members do cross-disciplinary research themselves, the review panels include scholars with diverse viewpoints, and the program has had experience with such proposals.  We feel that this is one of the contributions of the IOC program that should be preserved and encouraged.



	Discuss any concerns identified that are relevant to the quality of the projects or the balance of the portfolio:
This is a rather young and small program.  Before questions about IOC’s portfolio can be meaningfully answered the program would need to receive many more proposals and make many more awards.  This reinforces the importance of publicizing the program, increasing outreach activities and, where appropriate, increasing its budget.



	Recommendations:

Given the cross-disciplinary nature of this program we feel that the practice of seeking co-funding from other programs should be encouraged and enhanced.  This program is exemplary in conducting its business across organizational boundaries.  We suggest that the NSF consider institutionalizing this process to the extent possible by creating mechanisms for inter-program communication and collaboration on proposals that may have multiple aspects and that draw from several disciplines.  Furthermore, we feel that the agency should incorporate measures of co-funding and cross-entity collaboration in its management scoreboard.




A.5  Management of the program under review.  Please comment on:

	Management of the program.



	Responsiveness of the program to emerging research and education trends.



	Program planning and prioritization process (internal and external) that guided the development of the portfolio under review.



	Comments:

The management of the program has improved significantly over the past three years.  The program director should be commended for being very entrepreneurial in seeking appropriate co-funding for its research agenda.  

We are pleased to note that the program has been proactive in implementing a fully-electronic proposal management system.  Given the usual implications of employing untested software we are not surprised to find that difficulties arose.

We also believe that the innovation of offering a Fall review in addition to the traditional Winter review is likely to increase the supply of fundable proposals.



	Discuss any concerns identified that are relevant to the management of the program.


	Recommendations:

We recommend that the NSF explore the purchase of proven document management software such as those employed by major journals and professional organizations.




PART B.  RESULTS :   OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

NSF investments produce results that appear over time.  The answers to the first three (People, Ideas and Tools) questions in this section are to be based on the COV’s study of award results, which are direct and indirect accomplishments of projects supported by the program.  These projects may be currently active or closed out during the previous three fiscal years.  The COV review may also include consideration of significant impacts and advances that have developed since the previous COV review and are demonstrably linked to NSF investments, regardless of when the investments were made.  Incremental progress made on results reported in prior fiscal years may also be considered.

The following questions are developed using the NSF outcome goals in the NSF Strategic Plan. The COV should look carefully at and comment on (1) noteworthy achievements of the year based on NSF awards; (2) the ways in which funded projects have collectively affected progress toward NSF’s mission and strategic outcomes; and (3) expectations for future performance based on the current set of awards. NSF asks the COV to provide comments on the degree to which past investments in research and education have contributed to NSF’s progress towards its annual strategic outcome goals and to its mission:

· To promote the progress of science.

· To advance national health, prosperity, and welfare.

· To secure the national defense.

· And for other purposes.

Excellence in managing NSF underpins all of the agency’s activities.  For the response to the Outcome Goal for Organizational Excellence, the COV should comment, where appropriate, on NSF providing an agile, innovative organization.  Critical indicators in this area include (1) operation of a credible, efficient merit review system; (2) utilizing and sustaining broad access to new and emerging technologies for business application; (3) developing a diverse, capable, motivated staff that operates with efficiency and integrity; and (4) developing and using performance assessment tools and measures to provide an environment of continuous improvement in NSF’s intellectual investments as well as its management effectiveness.
B.  Please provide comments on the activity as it relates to NSF’s Strategic Outcome Goals. Provide examples of outcomes (nuggets) as appropriate. Examples should reference the NSF award number, the Principal Investigator(s) names, and their institutions.

	B.1 OUTCOME GOAL for PEOPLE: Developing  “a diverse, competitive and globally engaged workforce of scientists, engineers, technologists and well-prepared citizens.”

The program has been attempting to strengthen the research capabilities, particularly in terms of methodology, of industrial engineers.  Increased outreach to societies such as the IIE and the fostering of partnerships between engineers and social scientists are examples of this.

Two outstanding projects where the main outcome is the development of people are:

Award #0115559 – PI: Ouchi, “The school design project” contributes to the national goal of finding better ways to manage our K-12 educational efforts.

Award #0080644 – PI: Lynn, “Engineers and Engineering in the United States, Japan, and Germany” could lead to the improvement of engineering education.

	B.2 OUTCOME GOAL for IDEAS:  Enabling “discovery across the frontier of science and engineering, connected to learning, innovation, and service to society.”

All the projects in this program relate to learning and innovation.  We have identified two examples of important ideas that are being developed through a series of projects, both completed and in process:

Several IOC projects have looked at the effectiveness of spatially distributed work groups, which have been made possible by advances in telecommunications technology.  This is a critical field in a globally networked world in which organizations need to work across geographies in real time.  It is also related to the growing controversy on global outsourcing.  We believe the cumulative impact of these studies is critically important to inform debate on these issues and to lead to better practice.  Examples from among the currently funded projects include: 

Award #9975612 – PI: Cohen “Collaborative research on creating conditions for virtual team effectiveness” 

Award #9976503 -- PI: Gluesing “The evolution of globally-distributed teams” 

Award #0132437 -- PI: Von Glinow ”The impact of global work distribution on software development” 

Award #0218304 -- PI: Weisband “The role of technology in police departments” 

Award #0323227 -- PI: Parker “Organizational mechanisms for supply-chain integration”

Equally, a set of completed projects on different aspects of innovation illustrate the contributions the program has made to the interaction between organizational effectiveness and product innovation leading to a better understanding of processes that are critical to wealth and job creation in society:

Award #9906265 – PI: Gupta, “Formulating redesign strategies for product evolution: A proactive approach to managing technological innovation”

Award #0001998 – PI: Jones, “The role of knowledge sharing in ERP systems implementation”

Award #9975878 – PI: Lynch, “Productive and wage gains from workplace innovation”

Award #0120188 – PI: Meyer, “Corporate venture capital: Fostering innovation through equity investment

Award #9906315 – PI: Vakili, “Managing the new product development portfolio and pipeline: An integrated approach”

Award #9976384 – PI: Cohen, “Patenting and its impact on innovation”



	B.3 OUTCOME GOAL for TOOLS: Providing “broadly accessible, state-of-the-art S&E facilities, tools and other infrastructure that enable discovery, learning and innovation.”

Does not apply.



	B.4 OUTCOME GOAL for ORGANIZATIONAL EXCELLENCE:  Providing “an agile, innovative organization that fulfills its mission through leadership in state-of-the-art business practices.”
The program is to be commended for being an early adopter of electronic submission and review processes.  The electronic system, once perfected, should increase efficiency and responsiveness.



PART C.  OTHER TOPICS

C.1  Please comment on any program areas in need of improvement or gaps (if any) within program areas.
We feel that the current definition of the program and the guidelines for proposal submission should be conceived more broadly.  For example, we endorse the proposed program’s call for a variety of methods such as field studies, simulations, archival analyses, mathematical models, laboratory studies and broad surveys as long as the research focus is on organizational phenomena.  The program should also consider proposals related to processes within organizations such as decision-making, resource allocation, forecasting, strategic planning, learning and coordination. Furthermore, rather that simply rely on data from systems at or near equilibrium, we feel that the program will benefit from encouraging submissions that include data from natural experiments or designed interventions.  Finally, the call for proposals might wish to emphasize that it welcomes multiple levels of analysis including intra-, inter- and supra-organizational phenomena.  Proposals for studies of individuals and groups should be welcome if they have organization-wide consequences.

It might be useful for the Program Description to mention specifically studies of the organization of scientific research such as laboratories and scientific teams.

The program’s history and its current name suggest that the program deals with organization development and consulting.  Therefore a change of name would be appropriate to signal its enlarged scope.  One possibility might be “Organizing for Learning, Innovation, and Productivity”.

The proposed program submission guidelines may impose too severe a set of requirements that discourage potential scholars from participating.  Examples include statements such as (emphases added):

· “Simulation models and lab studies are expected to be tested and validated with organizational data.”

· “Demonstrate potential contributions to both theory and practice.” 

· “Include plans for disseminating results to practitioners as well as to the research community.”

· “Priority will be given to (versus “The program welcomes…”) proposals that reflect a real partnership between researchers and one or more organizations.”

· “Research … must include data from organizations or institutions…”; “Letters of commitment … must be included …”; etc.

· “It is vital that the proposal identify significant contributions from the organizational partner …”

· “Partner organizations also will be asked to provide a written assessment of research progress on an annual basis as a condition for continuation …”

C.2  Please provide comments as appropriate on the program’s performance in meeting program-specific goals and objectives that are not covered by the above questions.
The IOC should consider implementing a broad outreach program to communicate the program to the broader community of scholars in engineering, organizational sciences, entrepreneurship, business and related disciplines.  In addition to the current outreach activities with organizations such as the IIE and the Academy of Management, we feel that it would be particularly productive to collaborate with groups such the Kauffman Foundation, the Industrial Research Institute, the Council on Competitiveness, the National Innovation Initiative, associations of universities that focus on entrepreneurship or innovation, etc., to disseminate information on the IOC program and objectives.  In some instances, these groups may be willing to co-fund certain projects or initiatives.

C.3  Please identify agency-wide issues that should be addressed by NSF to help improve the program's performance.
The NSF should help all programs to clean up the data issues that are mentioned in the rest of this report.  To the extent that statistics are required to answer questions of a demographic nature, we should make sure that the data is accurate and appropriate. 

It is very important to involve people who are not on panels as ad hoc reviewers, and insofar as possible such ad hoc reviews should be on hand when panels discuss proposals and panels should take them as input.  Such ad hoc reviewers can not only add to the diversity of viewpoints but also increase the democracy of reviewing processes.  However, when program directors solicit reviews by people who are not on panels, the response rates are low – below 50%.  This means that program directors must ask many more people to submit reviews than they actually need.  Suppose, for example, that a panel will discuss 50 proposals.  If the program director solicits three ad hoc reviewers for each proposal, eight of the 50 will have no ad hoc reviews.  If the program director solicits four ad hoc reviewers for each proposal, 3 or 4 of the 50 will have no ad hoc reviews.  If the program director solicits five ad hoc reviewers for each proposal, 2 of the 50 will have no ad hoc reviews. Therefore, NSF should do everything possible to increase the willingness of people to serve as ad hoc reviewers.

We recommend that NSF send certificates to people who have been especially helpful as ad hoc reviewers and as panel members, and also send letters to the deans of these people’s schools.  In addition, NSF might consider honoring some such people at professional meetings or other highly public events.
C.4  Please provide comments on any other issues the COV feels are relevant.

Given that collaboration between business organizations and university researchers is fundamental to the success of this program, we feel that the NSF should explore institutional arrangements to foster high quality organizational research.  One example worth noting is the Marketing Science Institute’s program to encourage business firms to support research and to enhance its quality.

We also feel that the IOC is particularly valuable due to its cross-disciplinary nature and the fact that it deals with important issues that have fuzzy borders.  The program provides an alternative home for proposals that do not have a “natural” fit with the more disciplinary and traditional programs at the NSF.  As such, we encourage the Foundation to support the program and, wherever possible, to increase its resources.  IOC’s management deserves commendation for having developed collaborative relationships with other programs, especially Engineering/DMII. The management of Engineering/DMII deserves commendation for collaborating with IOC.  We wonder if it may also be possible to increase collaboration with programs in Education, Psychology, and Mathematics and Physical Science.  
C.5  NSF would appreciate your comments on how to improve the COV review process, format and report template.
SIGNATURE BLOCK:
For the Committee of Visitors – Economics, Decision and Management Sciences.

Charles Plott

Chair

� It should be noted that while this response rate is still high, it has been declining in recent years. We encourage NSF to look for mechanisms to acknowledge or reward reviewers for timely, high-quality responses.  


�  One NSF economics program rotator, who has returned to her academic position, published a study in 1993 on whether there was gender bias in the evaluation of NSF economics proposals (Ivy Broder, Economic Inquiry, 1993). The study used data for proposals submitted during a several-year period and found no difference in the ratings by male and female reviewers of proposals submitted by male PIs. However, it found that female reviewers tended to rate proposals submitted by female PIs lower than did male reviewers who read the same proposals. This evidence does not suggest that gender bias by male reviewers hurt female applicants’ chances of receiving awards, at least during the period on which the study focused.





� Data found in WEBCASPAR indicate that 445 of the 1146 new Ph.D. recipients at United States universities in economics in 1997, or 39 percent, were temporary residents of the United States.


� Summary of the North Pacific Fishery Management Council' Bearing Sea and Aleutian Islands Crab Rationalization Program: Submitted to the United States Congress, August 2002 Report to Congress; “Environmental Impact Statement for Rationalization of the Bering Sea/Aleutian Islands Crab Fisheries”; Meeting of the North Pacific Fishery Management Council concerning Rationalization of the Bering Sea/Aleutian Islands Crab Fisheries, January 2003, Seattle, Washington.]





� Southern California Edison Company's (U 338-E) Comments on the Consequences of Public Disclosure of Confidential Information.. Before the Public Utilities Commission of the State of California, Rulemaking 01-10-024





� Richard Baron, International Greenhouse Gas Emissions Trading Simulation, International Energy Agency, Paris.





� New York City High School Match: Atila Abdukadiroglu, Parag Pathak, Alvin E. Roth 





� In April 2004 President Bush signed into law an amendment clarifying that the medical match is a marketplace, and not a conspiracy, thereby essentially giving the match immunity from being construed as a per se violation of the antitrust laws.





� Chen, Yan and Tayfun Sonmes. "School Choice: An Experimental Study," 


manuscript: University of Michigan. (2003) Submitted for publication.





� The Boston mechanism is influential in practice, while two alternative mechanisms, the Gale-Shapley and Top Trading Cycles mechanisms have superior theoretical properties in terms of incentives and efficiency. Consistent with theory, experiments indicate a high preference manipulation rate under the Boston mechanism. This result implies that the current widespread practice of evaluating the efficiency of the Boston mechanism based on stated preferences is likely to yield inadequate policy decisions. Indeed, efficiency under the Boston mechanism is significantly lower than that of the two competing mechanisms in the experimental testbed environment. However, contrary to the theoretical prediction, the Gale-Shapley mechanism outperforms the Top Trading Cycles mechanism and generates the highest efficiency. The experiments suggested that replacing the Boston mechanism with the Gale-Shapley mechanism in practice might significantly improve efficiency and that was the issue picked up by the paper.





� The difference-in-difference change is for economics relative to SES excluding economics is (42.5 percent to 19 percent)-(32.6 percent to 27 percent) equals 17.4 percentage points.





