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EXECUTIVE SUMMARY

In November 1994, the Nationd Ingtitute of Standards and Technology entered into a cooperative
research and development agreement (CRADA) with the Coblentz Society, a nonprofit professiona
organization. The purpose of the CRADA, which isto run for aperiod of 10 years, wasto establish a
joint NIST/Coblentz Society infrared spectra database. Infrared spectra are often regarded asthe
"fingerprint” of a gpecific chemicd substance and are used in awide range of gpplications, including the
identification of chemical substances and the determination of their amounts,

To develop the database, approximately 10,000 spectrain paper format owned by the Coblentz
Society were provided to NIST for scanning and conversion into an electronic format. These spectra
are to be combined with approximately 10,000 infrared spectrain NIST’ s possession to form the
database that will be sold by NIST to the public. NIST plans to make the database available in early
goring 2001. Over time, NIST and the Coblentz Society intend to increase the Size of the collection by
soliciting contributions of gpectra from the many |aboratories—private, government, and
academic-where infrared spectra are measured.

The House Committee on Science received a complaint from a private sector firm in February 2000
aleging that the infrared spectra database to be created under NIST’s CRADA with the Coblentz
Society would unfairly compete with one sold by the firm. After some correspondence between the
Committee and NIST regarding the complaint, in May 2000, the Committee’ s Subcommittee on
Technology referred the matter to our office.

After reviewing the complaint, our office decided to perform an ingpection of NIST's CRADA with the
Coblentz Society. The objectives of our ingpection were to determine whether (1) NIST isunfarly
competing with the private sector by entering into a CRADA for the purpose of producing and
publishing a spectra database, and (2) the CRADA is consgtent with the law (15 U.S.C. § 3710a) and
an gopropriate instrument for this project. A summary of our specific findings follows:

Competition with Private Sector Firms|IsNot Prohibited, but the Project Must Be Scrutinized.
Two legidative mandates, the Standard Reference Data Act and NIST’ s organic legidation, authorize
NIST to provide high-qudity standard reference data to the scientific community. While neither
mandate specificaly prohibits the creation of databases that might compete with the private sector, both
contain terms that could be interpreted as discouraging NIST from duplicating reference data available
elsawhere.
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Our review concluded that the NIST/Coblentz Society database will compete with the databases of
private sector vendors because both NIST, in its capacity as a database vendor, and the private sector
database firms meet most of the same customer needs for infrared spectrd databases. |n addition,
NIST did not perform a sufficient analysis of the merits or drawbacks of the project before proceeding.
Specificdly, we are concerned that NIST did not adequately assess the need for the database, given
other NIST priorities, and whether it would duplicate or compete with data that was aready available
from other sources. Thus, before any decision is made to make the NIST/Coblentz Society database
available to the public, we recommend that NIST perform the planning and andysis that it should have
done prior to entering into the CRADA. In addition, because it isNIST and the Coblentz Society’s
intention to add spectrato the database in the future, we believe that NIST should develop policies and
procedures to ensure that any substantid additions are sufficiently publicized and andyzed before
proceeding. NIST should also submit such a project expansion, as well as any future database projects
of this nature, to a peer review (see page 6).

A CRADA Was Not the Appropriate Instrument for the NI ST/Coblentz Society Project. The
key criterion for entering into a CRADA was not met in the case of the CRADA between NIST and
the Coblentz Society. CRADASs are generdlly designed to dlow federd |aboratories to work with
nonfederd entities to transfer technologies for future commercid gpplication. However, under this
CRADA, no technology transfer istaking place. We bdieve that for this specific project another type
of legd agreement would have been preferable. It isagood management practice to use the most
gppropriate instrument for any particular project in order to adequately protect dl parties and avoid
unnecessary complexities. For future database collaborations between NIST and outside entities,
NIST should carefully assessits options to ensure that it selects the most appropriate legd insrument
for the project (see page 18).

On page 19, we offer recommendations to the NIST Director to address the concernsraised in this
report.

In responding to our draft report, the Acting NIST Director stated that the agency is in agreement with
our findings and recommendations. We generdly agree with NIST’ s proposed corrective actions.
However, as discussed on page 16, we are concerned that NIST has not agreed to put in place the
necessary policies and procedures to ensure that future additions to the NIST/Coblentz Society
database, aswell as any future database projects of this nature, are sufficiently evaluated before
proceeding. In particular, we want to ensure that before it decides to proceed with a database project,
NIST will, (1) solicit comments from interested parties, such as cognizant scientists and database
vendors, and consder those comments when deciding whether to proceed, (2) andyze the need for the
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additions and/or a new database in the scientific community, (3) assess the impact of the proposed
project on the private sector firms, particularly with regard to competition, and (4) submit proposed
projects to a peer review. We are requesting that NIST addressthisissue in its action plan.
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INTRODUCTION

Pursuant to the authority of the Ingpector General Act of 1978, as amended, the Office of Inspector
Generd conducted an ingpection of the cooperative research and development agreement (CRADA)
between the Nationd Indtitute of Standards and Technology and the Coblentz Society. The ingpection
was conducted in accordance with the Quality Standards for Inspections issued by the President’s
Council on Integrity and Efficiency. Fieldwork was performed during the period from May through
October 2000.

Inspections are specid reviews that the OIG undertakes to provide agency managers with timely
information about operations, including current and foreseeable problems. Ingpections are aso done to
detect and prevent fraud, waste, and abuse, and to encourage effective, efficient, and economical
operations. By asking questions, identifying problems, and suggesting solutions, the OIG hopesto help
managers move quickly to address problems identified during the ingpection and avoid their recurrence
in the future. Ingpections may aso highlight effective programs or operations, particularly if they may be
useful or adaptable for agency managers or program operations elsewhere.

OBJECTIVES, SCOPE, AND METHODOLOGY

The objectives of this ingpection were to determine whether (1) NIST is unfairly competing with the
private sector by entering into a CRADA with the Coblentz Society for the purpose of producing and
publishing a spectrd database, and (2) the CRADA is consstent with the law (15 U.S.C. § 3710a) and
an gppropriate ingrument for this project. The scope of thisingpection was limited to this pecific
CRADA, athough, for comparison purposes, we aso reviewed how NIST crestes, markets, and sdlls
other spectra databases.

Our review methodology included interviews with NIST personnd in the Chemicd Science and
Technology Laboratory, the Standards Reference Data Program, the Office of Technology
Partnerships, and the Office of the Deputy Chief Counsdl. We dso conducted interviews with
Coblentz Society personnel, representatives of private sector companies that sall speciral databases,
and a number of infrared spectroscopists who are familiar with or work with spectral databases.
Technical assstance was provided by staff from the National Science Foundation’s Office of Ingpector
Generd. Findly, we observed the process NIST isusing to digitize the Coblentz Society’ s paper
gpectra. At the conclusion of the review, we discussed our findings with the Director, Chemical
Science and Technology Laboratory; the Deputy Chief Counsdl; the Director, Technology Services,
and the Chief, Standard Reference Data Program.
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BACKGROUND

In February 2000, the House Committee on Science received a complaint from a private sector firm
aleging that the infrared spectra database to be created under NIST's CRADA with the Coblentz
Society would unfairly compete with one sold by the firm. After some correspondence between the
Committee and NIST regarding the complaint, in May 2000, the Committee’ s Subcommittee on
Technology referred the matter to our office. OIG officids reviewed the complaint and, in late May,
decided to perform areview of the allegations.

CRADAs were authorized in 1986 under the Federd Technology Transfer Act

(15 U.S.C. 88 3710a-3710d) to promote technology transfer and the commercidization of federally
developed technology by providing the private sector with access to the research and devel opment
being done by federa laboratories. CRADAs dlow afedera laboratory to agree to grant, in advance,
patent licenses, assgnments, or options to the CRADA partner for any invention made under the
CRADA. In addition, CRADAS provide for the protection of proprietary information and the sharing
of any royalties generated.

Infrared spectroscopy isthe study of the interaction of light and maiter in the infrared region of light.
Infrared light, which occurs at lower frequencies than visible light, cannot be observed with the naked
eye, and its measurement requires the use of an instrument caled an infrared spectrometer. The
infrared spectrometer uses infrared light to produce an infrared spectrum, which expresses the degree
of interaction between matter and light, in terms of intengty, a a pecific frequency over arange of
frequencies. Infrared spectra are often regarded as the "fingerprint” of a specific chemica substance.
Infrared spectroscopy has gpplications ranging from fundamental scientific studies of molecular structure
to quality control of commercia materids. It has been gpplied to arange of problems deding with both
the identification and measurement or composition of chemica substances, such asin forensc or crime
laboratories. Infrared spectroscopy is aso used in education to demonstrate fundamenta properties of
matter.

The Coblentz Society is anonprofit organization founded in 1954 to foster the understanding and
gpplication of infrared pectroscopy. The idea of NIST working with the Coblentz Society to make the
Society’ sinfrared spectra more usable in the digital age was first discussed at a 1982 NIST workshop
on standard reference data. However, it was not until November 1994 that a CRADA between NIST
and the Society was signed. The CRADA isto run for aperiod of 10 years. The project to be
completed under the CRADA isto establish ajoint NIST/Coblentz Society infrared spectral database.
The intention of the project isto combine gpproximately 10,000 gas phase spectrain NIST's
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possessiont with 10,000 condensed phase spectra owned by the Coblentz Society. The joint database
would adminigtretively be controlled by NIST.

The origind intent was that, over time, the two parties would increase the number of spectrain the
collection and retain the high quality of the database. To that end, the Coblentz Society was to solicit
contributions of spectra from the many |aboratories—private, government, and academic-where infrared
gpectra are measured. Together, NIST and the Society would arrange for the evaluation of dl
contributed spectra and approve, for inclusion in the database, those which were of high qudity and for
which there was adequate identifying information.

The 10,000 condensed phase infrared spectra to be contributed to the project by the Coblentz Society
arein paper format (see Figure 1) and were dl measured using older infrared spectrometers during the
1950s and early 1960s.2 The spectrawere mostly donated to the Coblentz Society by chemical
laboratories and instrument companies for the purpose of fostering the gpplication of infrared
spectroscopy and making good reference spectra available for public use. The Coblentz Society’s
collection of infrared spectraiswidey recognized for its quality, particularly in terms of the authenticity
and purity of the samples used to generate the spectra and the evaluation of the spectra by experienced
infrared spectroscopists to ensure their accuracy.

15,228 of these spectraare currently sold by NIST asthe “NIST/EPA Gas-Phase Infrared Database.”

2 The older instruments were prism spectrometers and grating spectrometers. The standard and preferred
instrument for measuring infrared spectratoday is a Fourier transform infrared spectrometer, also called an FT-IR
spectrometer.
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Figure 2: Example of a Coblentz Society Paper Infrared Spectra
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The Coblentz Society has been sdlling its collection of paper spectrafor many years. At least four
private sector firms dso sdll infrared spectra databases, but in adigital format. The databases offered
by these firms amost exclusvely contain FT-IR spectra. The FT-IR spectra are in éectronic format
and are of higher resolution and clarity than spectra measured on the older instruments. The databases
s0ld by the private sector firms are used mosily for spectral searching, which involvesidentifying an
unknown compound by comparing it againgt the numerous spectra contained in the database. Because
the Coblentz Society spectra are in paper format, they are being used less frequently snce the
development of FT-IR spectrometers and spectra searching capabilities. Therefore, alarge part of the



U.S. Department of Commerce Final Report | PE-13200
Office of I nspector General February 2001

effort under the CRADA would be to digitize the paper spectra, usng an optica scanner, to make the
Coblentz Society’ s spectra usable for spectral searching.

Even though the CRADA was signed in 1994, little activity occurred on this project until 1997. In
August 1997, NIST contracted with aresearch scientist to evaluate some infrared spectraaready in
NIST’ s possession, as well asto digitize the approximately 10,000 paper spectra contributed to the
project by the Coblentz Society. The contract runs for four years and has a maximum vaue of
$396,085. Through October 2000, the contractor had been paid $257,956 for his work on this
project.

All of the Coblentz Society spectra have been digitized. The contractor, NIST staff, and Coblentz
Society saff are currently evauating the spectra for accuracy and adding textua attributes to the
eectronic files. NIST anticipates that this technica work will take about four more months and should
be completed by late winter 2001. During thistime, NIST will discuss with Coblentz Society
representatives the possibilities for disseminating the database. Any dissemination arrangement will be
covered by awritten agreement reviewed and approved by al appropriate NIST and departmental
authorities. Current plans call for NIST to begin sdlling the database in early spring 2001.
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OBSERVATIONSAND CONCLUSIONS

Competition with Private Sector Firms|sNot Prohibited, but the Project Must Be
Scrutinized

The primary issue that our office was asked to review was whether NIST was unfairly competing with
the private sector by creating an infrared spectra database under a CRADA with the Coblentz Society.
Two legidative mandates provide NIST with direction in its efforts to provide high-qudity standard
reference data to the scientific community—the Standard Reference Data Act and NIST’ s organic
legidation. While neither mandate specificaly prohibits the creation of databases that might compete
with the private sector, both contain terms thet are open to interpretation. Given the lack of clarity and
multiple purposes of the legidative mandates, there are wide differences of opinion among the
supporters and opponents of the project, particularly with regard to the pros and cons of digitizing the
Coblentz Society spectra, the level of overlap between the NIST/Coblentz Society database and
commercia databases, and the format of the database.

Based on our review, we conclude that the NI ST/Coblentz Society database will compete with the
databases of the private sector vendors. Asaresult, we believe that before any decision is made to
make the NIST/Coblentz Society database available to the public, NIST should perform the planning
and analysisthat it should have done before it entered into the CRADA. Moreover, NIST's and the
Coblentz Society’ s intention isto add spectra, over time, to their database. However, as the database
grows, competition between NIST and the private sector database firmswill aso increase. Therefore,
NIST should scrutinize and seek public comment on any planned additions to the database before
proceeding. In addition, expansonsto this project, as well as any future database projects of this
nature, should be subjected to a peer review to ensure that the projects are both needed by the
scientific community and will not unfairly compete with private sector databases dready on the market.

A. NI ST’ s legislative mandate does not specifically prohibit the creation of databases
that might compete with the private sector

Representatives of four private sector firms that compete in the infrared spectral database market
complained to either the House Committee on Science or our office about the unfair competition that
would be created by the NIST/Coblentz Society CRADA. In many discussonsand in
correspondence with our office, representatives of al four firms registered strong opposition to the
database being crested under the NIST/Coblentz Society CRADA. Thefirms key complaint was that
it isinappropriate for NIST to duplicate what is dready commercidly available.

6
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The Standard Reference Data Act states that NIST should, to the maximum extent practicd, avoid
duplication in its efforts to collect, evauate, publish, and disseminate standard reference data. In
addition, NIST’ s organic legidation states that the agency should only compile and disseminate data
thet is not available with sufficient accuracy dsewhere. Thus, while naither mandate specificaly
prohibits the creation of databases that might compete with the private sector, they discourage NIST
from duplicating reference data thet is available e sewhere,

NIST is authorized under the Standard Reference Data Act (15 U.S.C. § 290b) to “provide or arrange
for the collection, critical evauation, publication, and dissemination of standard reference data.”
However, in carrying out this mandate, NIST should, to the maximum extent practicd, “ utilize the
reference data services and facilities of other agencies and instrumentalities of the Federal Government
and of State and loca governments, persons, firms, ingtitutions and associations, with their consent and
in such amanner asto avoid duplication of those services and facilities.”

NIST isaso authorized under its organic legidation (15 U.S.C. § 272) to take al actions necessary
and appropriate to “determine, compile, evauate, and disseminate physical constants and the properties
and performance of conventiona and advanced materias when they are important to science,
engineering, manufacturing, education, commerce, and industry and are not available with sufficient
accuracy dsawhere”  Findly, under the same legidation, NIST may “compile, evduate, publish, and
otherwise disseminate generd, specific and technica data resulting from the performance of the
functions specified in this section or from other sources when such data are important to science,
engineering, or industry, or to the genera public, and are not available e sawhere.”

Neither of these mandates governing NIST’ s operations expressy prohibits the agency from cregting
databases that might compete with the private sector. However, the mandates do imply that NIST
should make sufficient efforts not to collect data that is dready available with sufficient accuracy
elsawhere. In addition, despite the fact that competition with private sector firmsis not expresdy
prohibited by NIST’ s legidative mandate, competing with the private sector is not something that the
U.S. government generdly condones. For example, OMB Circular A-76, Performance of
Commercial Activities, Satesthat “in the process of governing, the government should not compete
with its citizens’ and that “the Federd Government shdl rely on commercialy available sourcesto
provide commercia products and services” However, as discussed in detail in the next section, there
isaggnificant difference of opinion among the various parties with an interest in the NIST/Coblentz
Society database as to whether NIST isin compliance with its mandate and whether it is unfairly
competing againgt the private sector.
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B. Because the NI ST/Caoblentz Society database will compete with private sector
databases, the project should be thoroughly scrutinized before proceeding

We spoke with numerous individuals, on both sdes of the debate, who felt strongly that NIST ether
wasin dear violation of its legidative mandate or, conversdy, wasin full compliance withit. The
difference of opinion centered on the two key terms contained in NIST’ s legidative mandate: “avoid
duplication” and “not available with sufficient accuracy dsewhere” These terms are highly subjective
and open to interpretation, resulting in the wide differences of opinion that we encountered during our
review.

In weighing both sides of the debate, we concluded that the NIST/Coblentz Society database will
compete with the database offerings of the private sector database vendors. Whileit isimpossbleto
quantify by how much the sale of the NIST/Coblentz database will negetively affect the sales of the
private sector databases, it is clear that there will be an impact. For this reason, we believe that NIST
should scrutinize the propriety of making the database available to the public before taking any action
toward that end. We emphasize that such planning and andysis should have been done before NIST
ever entered into the CRADA.

The Standard Reference Data Act tates that NIST should “avoid duplication” with the reference data
services and facilities of other federa agencies, state and local governments, persons, firms, inditutions,
and associations. Generaly, the four private sector database vendors interpret this mandate to mean
that NIST should not create databases that contain any of the same spectra that their databases do.
Conversdly, the partiesin favor of the NIST/Coblentz Society database, including NIST officids,
interpret the mandate more broadly to mean that NIST should not exactly duplicate other databases.
They recognize, however, that when NIST creates a new database, smilarities in content are
unavoidable.

Similarly, NIST’ s organic legidation states that the agency should only determine, compile, evauate,
and disseminate scientific data that is “not available with sufficient accuracy esewhere” Private
database vendors contend that they are meeting the needs of the users of infrared spectra databases
with high quaity products and that there is no need for NIST to add its database to the marketplace.
Conversdly, NIST and other potentia users of the NIST/Coblentz Society database that we spoke to
during our review assart that thereis aneed for high qudity, highly evaluated infrared spectra and that
private sector database vendors are not adequately meeting that need.

Given the subjective nature of the wording in NIST’ s legidative mandate, it is not surprising that there
are wide differences of opinion about whether the NIST/Coblentz Society database was an appropriate
project for NIST to engage in. The debate over NIST’ s mandate, and the propriety of the creation of
the NIST/Coblentz Society database in generd, redlly centers on three primary issues—(1) the pros

8
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and cons of digitizing the Coblentz Society spectra, (2) the level of overlap between the NIST/Coblentz
Society database and commercia databases, and (3) the format of the database. In the following
sections we discuss these three issues, in considering whether the NIST/Coblentz Society database is
needed by the users of infrared spectral databases.

Pros and cons of diqitizing the Coblentz Society spectra

As mentioned previoudy, the Coblentz Society spectra being digitized under the CRADA are from the
1950s and 1960s, and they were measured with prism and grating spectrometers, rather than the
current industry standard, the FT-IR spectrometer. Thereis genera agreement that the original spectra
are of high quaity due to the authenticity and purity of the samples used to obtain the spectra and the
expert evauation performed by Coblentz Society members to ensure their accuracy. However, thereis
disagreement about whether digitizing the spectra degrades their quality and, as a result, makes them
unusable for spectra searching.

NIST and Coblentz Society officids contend that digitizing the older spectra does not degrade their
qudity. They say that the computer program used to digitize the pectraiis extremely accurate.

Further, while they admit that there may be some minor issues involved in using the digitized spectra for
spectrd searching, they intend to disclose those issuesin the text file that will be incorporated into the
database package. NIST officids aso told usthat they did not undertake the digitization effort solely to
ad in spectrd searching. They point out that there are other significant applications that the spectra can
be used for such as awide variety of methods for identifying and studying compounds, addition and
subtraction of spectrato reved additiona information about a compound, and spectrd simulation to
predict spectral festures from achemica sructure. Therefore, NIST officids believethat it is
worthwhile to provide data from the Coblentz Society collection in digital form for those applications.

Severd of the private sector database vendors expressed concern that by digitizing old data, NIST
would be mideading the users of the data. They contend that spectra measured with an FT-IR
spectrometer are vastly superior in resolution to the digitized Coblentz spectra, but that purchasers of
the NIST/Coblentz database may not be aware that they are purchasing digitized prism and grating
gpectra, dthough they agree that NIST’ s plan to notify users of the digitization will help.

The underlying concern hereis that because the NIST/Coblentz Society database will likely be sold for
afar lower price than that of comparable private sector database vendors, buyers will choose the
NIST/Coblentz database over other offerings. The database vendors contend that their experience
shows that purchasers of infrared spectral databases tend to purchase based on price, not qudity.
Thus, the vendors are concerned that they will lose sdles. While the extend of this potentia problemis
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impossible to quantify, NIST does sall other databases, most notably its mass spectra database,® for
less than smilar private sector offerings. In the case of the mass spectral database, sales of the private
sector firm'’s offering have reportedly declined over time. The firm told us that since the release of
NIST’ s largest and most recent version of its mass spectral database, sales of its mass spectral
database have declined considerably. Therefore, we believe that the private sector database vendors
have avalid reason to be concerned.

Another point brought to our attention by one of the database vendorsiis that approximately 50 percent
of the Coblentz Society collection is made up of spectra measured on a prism spectrometer (the other
half were measured on a grating spectrometer). The resolution of reference spectra measured on a
prism spectrometer isinsufficient to define al bands in the short wavelength region of the infrared
gpectrum. The private sector database vendor contends that this problem means that once the spectra
are digitized and used for spectral searching, the user may have difficulty making matches during
searching. Several manufacturers of spectrometers also expressed concern that a user having problems
searching the NIST/Coblentz Society database may tend to blame the instrument, not the NIST
database, because the NIST name implies high quality. They worried that they would be faced with
desling with a number of unhappy customers who were having difficulty seerching usng the
NIST/Coblentz Society database.

NIST officids to whom we spoke about this problem believe that the prism spectra can be effectively
used for searching despite the resolution problem in the short wavelength region. However, they stated
that because they did not undertake the digitization effort solely to aid in spectral searching, they had no
reason to test searching methods to ensure that they would work with the digitized Coblentz Society
gpectra. Due to the technical complexity of this particular issue, we were unable to ascertain whether
gpectra measured on a prism spectrometer can effectively be used in spectra searching. Regardless,
we are concerned that NIST did not do any research to determine whether this issue may be a problem
before proceeding with the project. While the database can be used for purposes other than spectral
searching, the searching function is the most widdly used. Thus, we believe that NIST should have
ensured that the entire database, both the prism and grating spectra, would be usable for spectral
searching before proceeding with the project.

3Mass spectrometry is concerned with the separation of matter according to atomic and molecular mass. It
isalso used to identify chemical compounds, but is not considered to be as precise asinfrared spectroscopy.
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Overlap between the NIST/Coblentz Society database and commercia databases

NIST’ s legidative mandate Sates that the agency should not “duplicate” standard reference datathat is
available from other sources. Both NIST and the private sector database vendors agreed, in
discussons with our office, thet if there was a significant overlgp between the Coblentz Society
collection and the databases offered by the vendors, NIST would not be in compliance with its
mandate. At our request, NIST and one of the private sector database vendors performed separate
assessments of how large the overlap might be by taking samples from their respective databases and
comparing them to the spectra contained in the other’ s database. NIST concluded that there was likely
a 17-percent overlap, whereas the private sector database vendor found at least a 60-percent overlap.

Thereis such awide disparity between the overlap ca culations because there are different ways to
measureit. For example, a particular compound can be measured in severd different solutions or
solvents, which may produce some differences in the spectrathat may be of interest to a scientist.
Under its calculation method, NIST would count the same compound measured in three different
solutions as being three distinct spectra. Only if the other database contained the compound measured
in the same solution would NIST count the spectra as overlapping. NIST’ srationa for its approachis
that each specira, regardless of the solution it is measured in, is unique and as such, hasvaue asa
reference spectra. Conversdly, the private sector firm would count any of the three spectra, regardiess
of the solution they are measured in, as overlgpping if the same spectrum was found in the other
database. The private sector firm'srationde for its approach is that, regardless of the solution they are
measured in, the spectra are nearly identical.* Thus, in spectra searching, a compound measured in
one solution would be accurately matched with the same compound measured in another solution.

There are dso other reasons for the disparity in the overlap, including the fact that NIST only used a
portion of the private sector database (approximately 75,000 out of 200,000 spectra) to compare
againg the NIST/Coblentz Society database. The private sector firm was unwilling to provide NIST
with the remainder of the database because the firm’ s policy is not to give its databases to a comptitor,
which iswhat it now consders NIST to be.

Regardless of the actud level of overlap between the NIST/Coblentz Society database and private
sector infrared spectral databases, we are troubled by the fact that NIST made no attempt to assessthe
extent of overlap before proceeding with the project. This should have been an important item to

4 There are some compounds that should not be measured in some sol utions because the solutions
radically alter the spectra. We are presuming that the Coblentz Society collection and the private sector databases
do not contain any spectrathat were measured in solutions that would dramatically change them.
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check to ensure that the project was in compliance with the two key termsin NIST’s mandate—to
“avoid duplication” and to ensure that the spectra were “not available with sufficient accuracy
elsewhere.”

Format of the database

Private sector database vendors currently sdll their databases aong with proprietary software packages
to search and view the spectra contained in the database. Users are able to search and match spectra,
aswel as view those spectra on the screen, but they are unable to access the underlying compuiter file
containing the data that makes up the spectra. The vendors do not want to release their underlying data
files, primarily because they would be very easy to copy and, thus, steal. However, private sector
database vendors told us that on the few occasions a user has requested the underlying datafiles, they
have obliged and have provided it for asmal fee under a contract that tipulates that the user may not
copy or transfer the files to another party.

NIST officials and severa other researchers and users of infrared spectral databases that we spoke
with contend that it is very important to provide unrestricted access to the underlying data. As areault,
NIST intends to release the NI ST/Coblentz Society database in the JCAMP-DX format,® which dlows
auser to view and manipulate the underlying information contained in an infrared spectrum. According
to NIST officids, the benefits of having the database in the JCAMP-DX format are that (1) the raw
gpectral data can be fully utilized by software and data systemns developed by any party, thus not tying
the user to the proprietary system of the database vendor, and (2) users can freely decide for
themsdves exactly how they wish to process and examine the data. NIST contends that full availability
of the basic dataiis akey to the development of science and technology in many fields and that
enhancing the availability of such datais at the core of its misson and the Standard Reference Data Act.

We agree with NIST’ s position that, if the agency is going to produce and make standard reference
data available, it should bein aformat that can be most widely used. However, before proceeding with
the project, NIST did not determine whether the databases currently available from private sector firms
are or could be made available in the JCAMP-DX or other open format. In fact, the smallest of the
private sector database firms does release its data in the JCAMP-DX format. And, as Sated
previoudy, at least one of the database firms has made the underlying data files available for a nomina
fee under a contract.

5 Joint Committee on Atomic and Molecular Physical Data Exchange Standards.
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Condusions

Based on our assessment of the above issues, including extensive discussons with dl interested parties,
we believethat if NIST decides to release the NIST/Coblentz Society database to the public, it will
compete with the database offerings of the private sector database vendors. It isimportant to note that
we define competition drictly asthe actua and potentid riva offerings and substitutes that buyers of
infrared spectral databases might consider. Or, put another way, competitors are entities that can
satisfy the same customer need. Clearly both NIST, inits capacity as a database vendor, and the
private sector database firms meet most of the same customer needs for infrared spectral databases.

In our discussions with buyers and users of infrared spectra databases, we were told that they would
likely purchase the NIST/Coblentz Society database for two primary reasons—the database’ s high
qudity in terms of critical evauation and itslow price. However, most users stated that they would adso
continue to purchase one of the databases offered by the private sector database vendors. Because the
NIST/Coblentz Society database will initialy contain only 10,000 condensed phase spectra,® the
database will need to be supplemented with one or more of the private sector database offerings, some
of which contain well over 100,000 spectra. It isimpossible to quantify how much sdes of the private
sector databases will be affected by the sale of the NIST/Coblentz Society database. It is clear,
however, that there will be an impact, and it will likely be more of an impact on the smaller vendors than
the larger ones. While NIST officials recognize that there may be some impact on the database
vendors sdes, they dtated that the database vendors are digible to become licensed digtributors for al
of NIST’ s databases, including the NIST/Coblentz Society database. As licensed distributors, the
vendors would be able to sal NIST’ s databases a a profit.

Given the fact that the NI ST/Coblentz Society database will compete with the database offerings of the
private sector database vendors, we bdieve that it is prudent for NIST to proceed cautioudy. While
recognizing that NIST’s mandate does not specificaly preclude competition with the private sector, it is
important to emphasize that OMB Circular A-76 states “the government should not compete with its
citizens,” and if NIST chooses to publish and sell the NIST/Coblentz Society database, it could well be
inviolation of thisdirective. Therefore, we believe that NIST should thoroughly scrutinize the propriety
of making the NIST/Coblentz Society database available to the public before taking any action toward
that end. Specifically, NIST should perform the analysis that it should have performed before entering

® There will also be 10,000 gas phase spectrain the NIST/Coblentz Society database. However, according
to database users and sellers alike, condensed phase spectra are much more widely used, and their presencein the
database would be the primary reason to purchaseit.
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into the CRADA. Thiswould first include reviewing whether the prism spectraiin the database are
suitable for spectra searching. If the prism spectra cannot be used for spectra searching, NIST should
notify potential users of this fact before they purchase the database. Second, NIST should determine
what the level of overlap is between the NIST/Coblentz Society database and commercia databases
and whether the leve of overlgp is sufficiently low to justify making the NIST/Coblentz Society
database available in the marketplace. We recognize that NIST will require the cooperation of the
private sector database vendors to meet this recommendation. We urge NIST to work with the
database vendors to obtain copies of their databases or otherwise determine the most accurate level of
overlap before proceeding any further with this project.

33D

The Acting NIST Director’ s written response to our draft report stated that NIST accepts this
recommendation and, based on currently available information, believes that the NIST/Coblentz
Society database should be made available to the public. Specificaly, the agency has determined that
prism data are quite suitable for searching, but will prepare atechnica note providing detailed
instructions on the use of the database for spectral searching. In addition, as stated above, NIST’ s
anadysis showsthat 17-percent of the compounds (in the same physica gtate) in the NIST/Coblentz
Society database are found in the largest commercidly available database. NIST will request accessto
other commercia databases to carry out similar anadlyses. We urge NIST to ensure that it has
sufficiently addressed these issues before proceeding.

C. Substantial future additions to the database, and future database projects, should be
well publicized and analyzed

NIST and the Coblentz Society’ s intention isto add spectra, over time, to the their database. As
discussed previoudy, because of the current size of the NIST/Coblentz Society database, users may
gtill purchase one or more of the private sector databases to supplement the spectra found in the
NIST/Coblentz Society database. However, if the NIST/Coblentz Society database grows,
competition between NIST and the private sector database firms will become more pronounced.
Users may eventudly be able to just purchase an expanded NIST/Coblentz Society database, thus
serioudy reducing the market or sdesfor the private firms databases. Therefore, if NIST does
determineit is gppropriate to proceed with the initia offering of 20,000 spectrain the NIST/Coblentz
Society database, it must also be judicious in how and when it makes additions to the database. To
that end, additions to the database should be well publicized and scrutinized by NIST before
proceeding. In addition, NIST should submit such a project expansion, as well as any future database
projects of this nature, to a peer review.

Asdiscussed in the previous section, NIST performed no analys's before entering into the CRADA.
For example, no peer review of the scientific and commercia merits and/or drawbacks of the project
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was done, and NIST’ sintention to enter into the CRADA was not publicly announced, thus denying
interested parties an opportunity to comment. Because no analysis was done, severd issues, such as
the overlap issue, have not been adequately addressed. Y &, the project is nearly complete, and NIST
and the Coblentz Society have both invested a greet dedl of time and, in NIST’ s case, funding in the
project. Whilethislack of anadydsis unsatisfactory from a management perspective, such analysisis
not currently required by NIST. NIST has no policies and procedures for evaluating whether it should
undertake such a project that may compete with the private sector. At a minimum, it should have an
interna review process that consders that issue as well as the relative merits of different potential uses
of NIST’ s resources.

While NIST may not have been in violation of its own policies and procedures when it entered into the
CRADA with the Coblentz Society without doing sufficient andys's, it wasin violation of OMB
Circular A-130, Management of Federal Information Resources, which states that “ agencies shall
plan in an integrated manner for managing information throughout itslife cycle” It further Sates thet
agencies shdl “consider the effects of their actions on members of the public and ensure consultation
with the public as appropriate’ and “seek to satisfy new information needs through interagency or
intergovernmenta sharing of information, or through commercia sources, where appropriate, before
creating or collecting new information.” In addition, the circular Sates that "...improvements to existing
information systems and the development of planned information systems” should not “duplicate
information systems available within the same agency, from other agencies, or from the private sector.”

Finaly, OMB Circular A-130 requires that agencies develop internd agency information policiesto
conform to the circular. The Department of Commerce' s information technology policies are contained
in the Commer ce Infor mation Technology Management Handbook. The handbook requires that
Commerce' s operating units seeking to acquire information technology resources conduct a
requirements analyss, which is to include an analyss of the available dternatives. The handbook
encourages operating units to rely on the private sector, where appropriate, to provide information
technology resources.

According to the Department’ s Office of the Chief Information Officer, the policies of Circular A-130
and the Information Technology Management Handbook clearly apply to NIST’ s requirement for an
infrared spectra database. A requirements anadysis should have been prepared addressing dl the
available dternatives, including whether the need could have been met through the use of exigting
databases from the private sector database firms. The threshold for departmental review and approval
of NIST’sinformation technology requirementsis $500,000. Below thisthreshold, NIST is not
required to get departmenta gpprova, but the agency is il required to document the requirement.
NIST did not meset this requirement.
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NIST’ slack of planning and andys's should not continue with any future additions to the
NIST/Caoblentz Society database, nor with any future database projects of this nature. More
specificaly, NIST should not proceed with any expansion of the database without carefully evaluating
the merits and consequences of any future additions to the database. It is even more important that this
evaluation be done on future additions because, as the database grows, it represents greater
competition with the databases offered by the private sector database firms. Therefore, we believe that
for any substantia future additions to the NIST/Coblentz Society database, as well as any future
database projects of this nature, NIST should develop policies and procedures to ensure that it will (1)
publicize the proposed project in the Federd Regigter, (2) solicit comments from interested parties,
such as cognizant scientists and database vendors, and consider those comments when deciding
whether to proceed, (3) andyze the need for the additions and/or a new database in the scientific
community and the impact of the proposed project on the private sector firms, particularly with regard
to comptition, and (4) submit proposed projects to a peer review, and (5) conduct a requirements
andysis, as required by the Commer ce I nformation Technology Management Handbook.

<33 DIIw

In responding to our draft report, the Acting NIST Director stated that the agency accepts our
recommendation. We are encouraged that NIST has agreed to place a notice of its proposed projects
inthe Federa Register. However, we are concerned by the agency’ s comment that items (2) and (3)
are part of NIST’s normal procedure for project evaluation and selection. While NIST officidstold us
during our review that they had discussed the proposed database with expertsin the fidd of infrared
spectroscopy, such consultations were not held with the database vendors. In addition, NIST did not
perform any sort of analysisto assess the impact of the NI ST/Coblentz Society database on private
sector firms, particularly with regard to competition. As stated on page 15, NIST does not have any
policies and procedures for evauating whether it should undertake such a project that may compete
with the private sector. Therefore, we question whether items (2) and (3) are always part of NIST’s
normal procedures for evauating and sdlecting database projects. We request that NIST, in its action
plan, clearly set forth what policies and procedures it intends to put in place to fully meet the intent of
our recommendation.

Inits response, the agency aso stated that it views peer review as expert peers participating in
workshops and other meetings organized to develop technical plans. However, in our
recommendation, we use the term to mean that proposed projects are evaduated by ateam of qualified
independent reviewers, using established criteria, to determine the merits and drawbacks of projects.
After itsreview, the peer review team would make recommendations to NIST management asto
whether the projects should proceed. Inits action plan, we request that NIST further explain what
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specific policies and procedures it intends to put in place to ensure that its peer review of proposed
additions to the NIST/Caoblentz Society database and future proposed database projects meets the
intent of our recommendation.

Findly, we ask that NIST darify its comment that by responding to our recommendetions, it “will dso
fulfill the policy objectives of the Department of Commerce set out by the Commer ce Information
Technology Management Handbook.” We are resffirming our recommendation that NIST’s policies
and procedures for assessing any additions to the NIST/Coblentz Society database, as well as smilar
database projects, stipulate that a requirements anaysis be performed, not just that the policy
objectives of the Department are met. Therefore, we request that NIST darify, in its action plan,
whether or not it intends to perform the requirements analysis asis required by the handbook.
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. A CRADA Was Not the Appropriate Instrument for the NI ST/Coblentz Society
Project

For the CRADA between NIST and the Coblentz Society, we found that the key criterion for entering
into a CRADA was not met. Specificaly, CRADAs are designed to alow federd laboratories to work
with nonfederd entities to transfer technologies for future commercid gpplication. However, no
technology transfer istaking place on this project. The Coblentz Society provided its paper spectrato
NIST, and NIST contracted with a research scientist to digitize those spectra. Representatives of the
Coblentz Society are not learning how to use the spectra scanning and conversion program, nor is
NIST transferring the program to the Coblentz Society for its use in commercia gpplications.

Also, the use of a contractor to digitize the Coblentz Society spectra does not conform to NIST palicy.
According to NIST’s Adminigtrative Manua, specificaly the section covering CRADAS, non-NIST
employees are not to participate in CRADAS unless an exception is authorized in writing by the
gppropriate officid. Thispalicy isin place mainly to protect NIST and the CRADA partner from
problemsin invention rights and protection of proprietary information. For this CRADA, no exception
was authorized in writing. In addition, the CRADA did not contain the required “ Disclosure of
Proprietary Information” clause giving NIST consent to release the Coblentz Society’ s spectrato the
contractor for the purposes of carrying out the CRADA. However, because the appropriate “rights
and data clause”” was contained in the contract with the research scientist, there was no negative
impact resulting from the violation of the policy.

Instead of using a CRADA, amore gppropriate instrument for this project would have been an
agreement smilar to those used for other database projects under the Standard Reference Data
Program. Both the Director of that program and NIST’ s Deputy Chief Counsel agreed that a CRADA
was not the right instrument for this project. These NIST officids stated that using another type of legd
agreement would have permitted the use of a contractor without having to obtain written authorization
from the CRADA partner. We believethat it is a good management practice to use the most
gppropriate instrument for a particular project. Therefore, we believe that for its future database
collaborations with outside entities, NIST should carefully assessits options to ensure that it selectsthe
most appropriate instrument for the project.

The Acting NIST Director’s written response to our draft report stated that NIST accepts our
recommendation and that dthough a CRADA was legdly permissible, in hindsight it was not the most
appropriate instrument for the project.

’ Federal Acquisition Regulation (48 CFR Chapter 1) clause 52.227-14 “Rightsin Data-General” (June 1987.)
This clause allocates to the government unlimited rightsto all data created under the contract.
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RECOMMENDATIONS

We recommend that the Director, Nationd Ingtitute of Standards and Technology, direct appropriate
officasto take the following actions:

1.

Determine whether the NIST/Coblentz Society database should be made available to the
public. The decison-making process should, a a minimum, include an analysis to determine;

C

whether the prism spectraiin the database are suitable for spectral searching. If the
prism spectra cannot be used for searching, NIST should notify potentia users of this
fact before they purchase the database; and

what the level of overlap is between the NIST/Coblentz Society database and
commercid databases, and whether the levd of overlap is sufficiently low to judtify
making the NIST/Coblentz Society database available in the marketplace. NIST
should work closaly with the database vendors to obtain copies of their databases or
otherwise determine the most accurate level of overlap (see page 13).

For any substantial future additions to the NIST/Coblentz Society database, as wdll as any
future database projects of this nature, develop policies and procedures to ensure that:

C
C

proposed projects are publicized in the Federa Regigter,

comments are solicited from interested parties, such as cognizant scientists and
database vendors, and those comments are considered when deciding whether to
proceed,

the need for the additions and/or a new database in the scientific community is andyzed
and the impact of the additions on private sector firmsis consdered, particularly with
regard to competition,

proposed projects are submitted to a peer review, and

areguirements andysis is conducted, as required by the Commerce Information
Technology Management Handbook (see page 16, 17).

For future database collaborations between NIST and outside entities, carefully assess
available options to ensure that the most appropriate lega instrument is selected for the project
(see page 18).
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NIST Response
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sach data. Therelore, we [2e] that %18T perlomael =oFcienn reseancl on the need for
additional hizh quality, digital infrered daa,

MI1ST apreas thar althouzl a CRADA was Tewally penmissible in himslsichd 5 CRADA
My not have heen the moso appropriace ingtrwment Tor iz projecl. The dovision to nes a
CRALA was bascs upon the ntormation availalle Lo NIST anl procedures fiollowed by
HIST in 1994, and appeared ar that time to be completely aapropraes. Aller 1994,
howowver, muncreus changes were made to the work o the CRADA, many theresult of
the untimely death of the MISL prinsipal inveatigator. Moreover, as poinled colon

page LY, pardrraph 2, Lhers weias oo nogative impact resaltmp™ leom the use ol y
CRATI A, Since lhe sigving nf the Cobleplz CEALDA In 1993, NIST Bas sipnilicanty
anpoavaid ils inlernal review processes W lessen e Dkelihood of sush ocourrznces in the
firrre.
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