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Preface

Established in 2006, the Qatar National Research Fund (QNRF) is now five years old. It
launched two successful grant programs almost immediately, the Undergraduate Research
Experience Program (UREP) and the National Priorities Research Program (NPRP). By 2011,
QNREF had awarded $345 million through these programs, with the total number of recipi-
ents hailing from no fewer than 60 countries. The UREP alone had awarded over $16 million
to support student participation in more than 500 research projects. Other successtful QNRF
programs now include the Secondary School Research Experience Program, the Young Scien-
tists Research Experience Program, and the Conference and Workshop Sponsorship Program.

By 2008, as QNRF’s future began to unfold, the need for further study of its evolving
responsibilities and potential challenges, as well as the conditions for its continuing success,
became apparent to the leadership of Qatar Foundation for Education, Science, and Com-
munity Development (QF) and QNRF senior management. They wanted a careful analysis of
what would be needed to sustain the fund well into the future, so they turned to the RAND-
Qatar Policy Institute (RQPI), which had played a formative analytical and implementation
role in the establishment of QNRE, for an answer to the question of sustainability, as well as
for recommendations on how to secure that outcome. To address this question, RQPI assem-
bled a multidisciplinary team: scientists, policy analysts, cultural anthropologists, and other
professionals who had participated either in establishing QNRF or in helping similar organi-
zations analyze and improve their research-granting efforts. Since 2006, RQPI has also helped
QF carry out the business and implementation plans that it drafted for QNRF and that QF’s
board of directors approved in 2004, and it has contributed to QF-led efforts to develop pro-
cedures and structures for governance of QNRF.

During QNRF’s first half-decade, new circumstances arose—most notably, the pas-
sage of Decree-Law No. (24) of 2008, which expanded QNRF’s mandate dramatically. As
of 2011, however, the legislation embodied in Decree-Law No. (24) of 2008 had not been
implemented. At the outset, therefore, it should be acknowledged that this report was written
with the 2008 legislation very much in mind, in part because most of the research and writ-
ing took place when that legislation still seemed to be in play—and even seemed on the verge
of being implemented. Although that no longer appeared to be the case by 2011, references
to Decree-Law No. (24) of 2008 remain in this report, in part because that legislation set
higher standards for QNRF, particularly regarding governance issues, but also because these
standards relate to the prospect, which seems likely, of QNRF eventually having to develop
and manage sources of funding for research that are external to itself or QF. Meeting such
standards—setting the “achievement bar” higher than before—is itself a worthy goal, regard-
less of the standards’ legislative origins or prospects; it is also a good strategy and recommenda-
tion for sustaining QNRF well into the future.
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This report will be of interest to officials of QF, QNRE, and the government of Qatar who
are involved in making decisions on research issues related to the country’s overarching vision
for its future. It should also interest the broader research community in Qatar and elsewhere
that has followed QNRF’s development to date.

This research was conducted under the auspices of RQPI and the Transportation, Space,
and Technology Program (TST) within RAND Infrastructure, Safety, and Environment
(ISE).

The RAND-Qatar Policy Institute

To study some of the most important issues facing the Middle East, RAND and the Qatar
Foundation for Education, Science and Community Development formed a partnership that
in 2003 established RQPI in Doha, Qatar. RQPI is an integral part of Education City, which
is being developed by QF under the leadership of Her Highness Sheikha Moza Bint Nasser.
Education City is a community of institutions—both K~12 and universities—contributing to
education and research in Qatar and the Gulf region. RQPI is a regional office that facilitates
delivery of the full range of RAND’s capabilities to clients in North Africa, the Middle East,
and South Asia—roughly, from Mauritania to Bangladesh.

Further information

For further information about this report, other RQPI work on QNRF, or RQP], contact:

Dr. Obaid Younossi, Director

The RAND-Qatar Policy Institute
P.O. Box 23644

Doha, Qatar

Tel: 00974-4454-2500/02

Email: obaid@rand.org
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Summary

In the half-decade since its launch in 2006, the Qatar National Research Fund (QNRF) has
become a vital part of a national vision that sees research as a means of securing economic
and educational gains—of generally creating positive change—both in Qatar and in the Gulf
region. Established by the Qatar Foundation for Education, Science and Community Devel-
opment (QF), QNRF awards research grants to recipients at all levels, from undergraduate to
professional, in a wide range of disciplines in Qatar and abroad. Its flagship program is the
National Priorities Research Program (NPRP), which has distributed $345 million in grants
thus far to professional research teams. The smaller Undergraduate Research Experience Pro-
gram (UREP) is also a multimillion-dollar endeavor, having enabled more than 1,100 under-
graduates in Qatar’s universities to participate in faculty-led research projects. These and future
efforts seek to build domestic research capability and cultivate what the QF leadership refers to
as a Qatari “research culture”—a concept with an illustrious precedent in the Golden Age of
Arab-Islamic science during the 9th and 10th centuries.

The first five years of QNRF’s existence have also brought changes that have significantly
expanded, at least in principle, its original mandate. In 2008, the Amir of Qatar, His High-
ness Sheikh Hamad bin Khalifa Al-Thani, issued Decree-Law No. (24) of 2008, which raised
Qatar’s annual investment in research and development (R&D) to 2.8 percent of total annual
government revenue and announced at the same time a new institution: the Qatar Foundation
for the Support of Scientific Research (QFSSR), which was tasked with setting national priori-
ties for spending this investment over time. The new law made QNRF the QFSSR’s implemen-
tation arm, responsible for carrying out the decisions of the QFSSR’s board of directors and
administering funding for board-approved R&D projects.

This legislation has not yet been implemented, but the relationship it envisions between
the QFSSR and QNRE, as well as the future role it suggests QNRF will have to play in devel-
oping and managing external sources of funding for research, raises QNRF’s profile apprecia-
bly, potentially requiring it to operate at the highest levels of the Qatari government and giving
it unprecedented visibility. In addition, the total amounts of funding QNREF could conceivably
be managing are an order of magnitude larger than its original funding. Thus, QNRF not only
will need to continue performing all of its previous tasks but also may need, at some point in
the future, to take on numerous new tasks, many outside the scope of its previous experience.
These are demands that QNRF’s early planners did not anticipate.

In view of the fund’s potentially changing role, QF wanted to determine what might be
needed to ensure its sustainability in the decades to come, and QF’s leadership engaged the
RAND-Qatar Policy Institute (RQPI) to investigate this issue. Following systematic analysis
of the issue, RQPI provided a twofold response: QNRF will need to (1) make measurable prog-
ress toward achieving its core mission of fostering a research culture in Qatar and (2) evolve its
governance structure and related infrastructure to accommodate potential new responsibilities.

xi
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Pursuing a multi-method approach, RQPI assessed how well QNRF has done to date on both
counts.! This report presents RQPI’s recommendations for how best to continue pursuing these
parallel objectives well into the future.

The Need for QNRF to Make Measurable Progress Toward Fostering a
Research Culture in Qatar

In RQPI’s assessment, measurement is the essential requirement for QNRF sustainability in
making progress toward establishing a Qatari research culture. The key to constructive mea-
surement is informative metrics directly linked to QNRF’s goals. QF’s concept of a contem-
porary research culture in Qatar is novel—there is no widely agreed-upon definition of this
notion (as opposed to “culture” more broadly) either among researchers or in the available liter-
ature. RQPs first task, then, was to define the concept. The definition offered is a working one
that lays a solid foundation at this early stage in QNRF’s development and points directly to
metrics. QNRF is young, and building a research culture is an ambitious, long-term endeavor;
consequently, this definition will inevitably need to be refined over time.

A Working Definition of a Qatari Research Culture

RQPI’s working definition of a Qatari research culture encompasses three sets of charac-
teristics of a shared community of researchers: attitudes and beliefs, symbols, and resources
(Figure S.1). The first two of these are considered by many cultural anthropologists to be core
elements of any culture. The Qatari research culture will have attitudes, beliefs, and symbols
particular to research and to Qatar. Resources are not a part of cultural anthropological dis-
course, but they are essential to a research culture.

Figure S.1
Characteristics of a Research Culture

Attitudes
and beliefs

ZANN

Resources

RAND TR1125-5.1

1 Methods included interviews, surveys of international best practices, benchmarking, literature reviews, and analysis of

existing data from QNRF programs. The RQPI team also drew on the deep firsthand knowledge of QNREF’s structure,
organization, and administration it has gained over five years of working closely with QF and QNRF.
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This working definition applies primarily to the research community centered in Qatar
University and Education City, the community in which the fledgling QNRF can produce
measurable accomplishments and in which a Qatari research culture will begin to thrive. If,
after this initial research culture is well established, there is a desire to foster a broader national
Qatari research culture, this community will form its core.

There are many specific examples of each of the sets of characteristics in the working defi-
nition. These examples will become evident as the Qatari research culture takes shape. When
the culture is thriving, all will be present. The overarching goal is to be able to measure each
characteristic to be able to develop it further.

Attitudes and Beliefs. This set of characteristics relates to how and what members of the
research community think, what they value, and how they behave as part of a collective soci-
ety. A flourishing research culture in Qatar will encompass the following attitudes and beliefs:

* Researchers emphasizing common priorities

* Researchers agreeing on the need for quality-assurance processes to ensure the highest-
quality research

* Participants in the research culture in Qatar gaining a sense of esteem from being a part
of the research community

* High levels of job satisfaction unique to participants’ experience in Qatar

e Commitment to the Qatari research culture and community.

Symbols. The set of symbols includes items and markers that members of the Qatari
research community use and value equally. Symbols are evidence of the research culture’s atti-
tudes and beliefs. A thriving research culture in Qatar will contain the following symbols:

* Research being funded and carried out and innovations created that directly address prob-
lems of interest to Qatar, the region, or the world, enhancing life and the environment

* QNREF grant programs attracting substantial numbers of applications, as many as pos-
sible led by Qatari principal investigators (PIs)

* Research teams publishing completed research

* Qatar’s international research profile rising

* Human capital being built within the research community

e Students engaged in research receiving good mentoring and participating in research-
related activities.

Resources. The resources of a research culture include the material and physical assets
that make the culture operational. A thriving research culture in Qatar will have the following
resources:

Committed local institutions

Financial stability and sustainability

Professional researchers

Research infrastructure (e.g., equipment, facilities).
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Metrics for Assessing QNRF’s Progress Toward Developing a Qatari Research Culture

The metrics QNRF should use to measure its progress in building a Qatari research culture
should stem directly from the sets of characteristics. QNRF has already begun to take some
measurements, and it should start taking others as soon as possible. Not every characteristic of
a Qatari research culture has clear metrics at this time, but by measuring those that do, QNRF
can gain insights to increase its ability to measure progress.

Metrics to Measure Attitudes and Beliefs. To measure the sense of esteem that partici-
pants gain from being a part of Qatar’s collaborative research community, QNRF can use “refer-
ent identification,” that is, the researchers to whom the members of the community compare
themselves. Perception surveys that indicate that Qatari respondents perceive themselves to be
the equals of members of other esteemed research communities would indicate that Qatar’s
research culture is taking hold. QNRF could add questions to its online surveys to measure
the sense of esteem mentors, students, and others gain from being part of the UREP, NPRP,
and the larger Qatari research community. Similar surveys could be administered to other key
groups.

Metrics to Measure Symbols. To measure the degree to which QNREF is funding successful
research that directly addresses problems of interest to Qatar, the region, or the world, QNRF can

 Conduct regular surveys of the research being done in Qatar (e.g., QNRF’s current Bien-
nial National Research Survey [BNRS])

* Use existing reporting requirements for QNRF-funded research projects to make in-
progress assessments

* Require deliverables from QNRF-funded research projects.

To measure QNRF’s progress in attracting substantial numbers of high-quality applications
for QNREF grant programs, QNRF can

* Gather information on the numbers of applicants and grants awarded for each program
and periodically examine participation and award rates across institutions
e Examine the distribution of scores given during the peer-review processes of both the

UREP and the NPRP

* Collect and analyze data on proposals.

To measure the extent to which research teams are publishing the results of completed
research, QNRF will need to establish core metrics for publications in peer-reviewed journals.
While QNRF does not yet take such measurements, it plans to tally the numbers of publica-
tions by QNRF-funded research teams, publications in “influential” journals, and citations of
QNREF-funded publications.

QNREF can use media surveys to measure the rising international profile for Qatar as a
research leader. QNRF already gathers information on the press and news-media coverage it
receives. Formal analysis of these data can indicate Qatar’s status within the international
research community and the influence of QNRF-funded projects.

Metrics to Measure Resources. To measure the extent to which @ local network of high-
quality research institutions and facilities involved in QINRF-sponsored research has been estab-
lished, QNRF can tally the number of institutions and the amount of research facilities and
equipment they have. It can benchmark the quality of the facilities and equipment against
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that of other international research institutions and can survey funded researchers and grant
applicants to assess whether Qatar’s research infrastructure is attractive enough to draw good
researchers to QNRF-funded projects.

QNRF’s Progress to Date in Fostering a Research Culture

The data available from metrics QNREF is already using indicate that the fund has generally
done well in laying the foundation for a research culture. These metrics include assessments of
the application and award processes of the NPRP and UREP, peer-review scores, and demo-
graphic information on grant applicants.

The number of students and mentors participating in the UREP has risen during each
funding cycle, and more Qatari students have taken part in each successive cycle. This and
the general improvement in the quality of proposals being received are solid evidence that the
characteristics of a research culture have begun to take root in Qatar.

A number of Qatari PIs have submitted grant proposals to the NPRP. In the first funding
cycle, however, the number was a small fraction of the total and the proposals were relatively
less successful. In a flourishing Qatari research culture, QNRF will receive many high-quality
applications from Qatari PIs. While QNRF has made some headway on this front, improve-
ment is needed. QNRF should take further steps to encourage Qatari Pls to participate in the
program and should help them gain experience in formulating competitive proposals.

Future QNRF Actions to Ensure Continuing Measurable Progress
QNREF should build on the current characteristics of a Qatari research culture, further devel-
oping them and putting other, new characteristics in place. Metrics, again, are key. QNRF
already uses a number of metrics to appraise symbols and resources. The goal should be to
make every characteristic measurable. Metrics to measure attitudes and beliefs should be a
special focus.

Specific recommendations include the following:

* Increase measurement of research outcomes

Base future QNRF metrics on the working definition of a Qatari research culture
* Use surveys to determine job satisfaction and commitment among researchers

* Continue to promote a social research community.

QNRE should also balance extrinsic and intrinsic motivations for researchers to participate in the
Qatari research culture. Extrinsic motivations include ample available funding and salary levels.
Intrinsic motivations include the sense of esteem gained from being part of the Qatari research
community. When these are balanced, QNRF will attract researchers not simply because they
are paid to participate in the community, but because they also want ro belong to ir. QNRF
should create initiatives to achieve the latter, while keeping grant award levels in line with those
of other organizations.

Evolving QNRF’s Infrastructure to Accommodate New Responsibilities

The original 2004 QNREF business plan recommended a board-based governance structure,
with a start-up manager in its early stages. A permanent director was to replace the start-up
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manager after the fund was established. But senior QF management modified these recom-
mendations, deciding that an ad hoc steering committee offered advantages over a board of
governors for the start-up phase. Senior management also decided to postpone appointing a
permanent director and to name a director pro tem or start-up director instead, giving that
person the title of Director until a full search was undertaken to fill the position.

In late 2008, after QNRF had successfully administered at least one round of both the
NPRP and the UREP, senior QF management decided to move forward with the original
governance model. But that same year, the Amir issued Decree-Law No. (24) of 2008. The
projected expansion of QNRF’s roles and responsibilities called for in this new legislation
suggested that not only the governance plan but also QNRF’s funding model, organizational
structure, and staffing levels might need to be modified.

The Original Model for QNRF’s Governance

Board of Governors. The board-led governance model envisioned by QF was similar to that
of the National Science Foundation (NSF) in the United States. The governing board was to
establish QNRF’s overall direction, set policy, approve selection criteria for grant programs,
and provide institutional oversight, ensuring the sound and timely implementation of QNRF’s
mission and goals. QF would hold the board ultimately accountable for the performance of
the NPRP, the UREP, and the BNRS. The board would also select the permanent direc-
tor of QNRE, giving him or her the authority to run the fund on a day-to-day basis. The
board would participate in evaluations of both its own performance and that of the fund, but
it would avoid micromanagement. Typically, board members were to serve four-year terms.
Members of the board were to represent the diverse subject areas that receive QNRF funding.
The majority were to be Qatari nationals to help ensure that QNRF programs serve long-term
national interests. Some members were to be international to encourage cross-border research
collaborations and provide knowledge of international best practices. One board member was
to be a QF representative, given QF’s role as QNRF’s founder and funding source. The board
was to have either eight members (one for each main QNRF subject area and one to represent
QF) or nine (if a chairperson was appointed). The permanent director was to be an ex officio,
non-voting member who would work with the board to execute QNRF policy and planning.

Five criteria were to guide the selection of board members:

e Established reputation

* Experience in decisionmaking

 Expertise in governance and management

* Subject-matter expertise in one or more of the areas supported by QNRF programs
* Lack of apparent or perceived conflict of interest.

These criteria were intended to build confidence in the objectivity and trustworthiness of the
board’s guidance.

Permanent Director. The QNRF director was originally intended to be responsible for
both giving the fund long-term direction and managing it on a daily basis. Programmatic lead-
ership was to be a key responsibility. The director was to implement QF’s vision for QNRF,
crafting funding activities and operational plans and serving on the governing board. The
director was also expected to ensure that the fund was able to fulfill its mission effectively by,
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for example, hiring and supervising staff, reviewing performance and compensation, preparing
periodic reports, and certifying financial statements.

Finally, the director was to be responsible for outreach, relationship building, and com-
munications. Building bridges between various interested groups in Qatar and abroad, manag-
ing QNRF’s formal relationships with key stakeholders, and secking and cementing funding
opportunities beneficial to Qatar all fell within this area of responsibility. Communicating the
fund’s research priorities and results to diverse audiences was yet another important duty.

The first permanent director was to be appointed by the QF board, and QNRF’s gov-
erning board would appoint subsequent directors. Candidates could be either Qatari or non-
Qatari. The chosen candidate was to complement technical excellence with proven manage-
ment, leadership, and interpersonal skills. Selection criteria were laid out in the job description.
The director was to hold a Ph.D. in the sciences, engineering, the arts, or the humanities. He
or she was expected to possess knowledge and experience across academic and professional dis-
ciplines and to have a strong grasp of research management. The ability to quickly understand
Qatar’s research environment, society, and economy was fundamental, as were excellent ties
with the international research community and strong skills in relationship building.

Evolving the Original Governance Model and Related Infrastructure to Accommodate
QNRF’s Potential New Role and Responsibilities

The changes needed to ensure QNRF’s sustainability in light of Decree-Law No. (24) of 2008,
as well as the likelihood that QNRF would ultimately have to develop and manage external
funding of its research agenda, involve both the original governance model and the original
funding model, organizational structure, and staffing plan.

Governance Structure. RQPI recommends that QF make two modifications to the origi-
nal model for QNRF’s board of governors: The selection criteria should be revised, and indi-
vidual board members should be of higher caliber than originally envisaged.

The modified criteria should specify that to avoid any conflict of interest, board mem-
bers must not be potential recipients of QFSSR or other research funding external to QNRF.
In addition, the subject areas in which board members have expertise should be expanded to
include not just areas supported by QNRF programs but also those of programs QNRF may
manage on behalf of the QFSSR or other external funders of research.

Increasing the caliber of QNRF board members will be necessary to enable the board
to maintain a commensurate relationship with the QFSSR board, as well as the governing
boards or other sources responsible for providing external funding for research, thus protecting
QNRF’s interests and making effective negotiating efforts more likely.

As QNREF evolves, the director may have a much higher profile than was originally envi-
sioned and considerably expanded responsibilities. Accordingly, he or she will likely need to
combine two very different sets of qualifications—the ability to run a growing grant institu-
tion and the stature and experience in Qatar and abroad to manage high-level board relation-
ships. RQPI recommends a two-person, two-position approach to this situation, if and when
it arises. One director—a managing director or chief operations officer (COO)—would con-
tinue to run QNRE, while another, higher-level executive director or chief executive officer
(CEO) would manage the expanded relationships of a future QNRF and interface directly
with the QFSSR and other external funders of QNRF research.
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Funding Model. To manage a total amount of funding an order of magnitude larger than
the original amount, QNRF will need to consider alternative, and probably multiple, funding
models. Alternatives include

* Establishing a National Research Council similar to the U.S. NRC
* Establishing national laboratories

* Funding branches of international research centers

e DPartnering with private sector firms in R&D

* Building new research centers at universities

* DPartnering with government ministries.

Some of these options, particularly those in which funding is solely within Qatar, would be
able to absorb productively only a limited amount of funding. This makes the need for multiple
models more likely.

Organizational Structure. The potential magnitude of new research budgets in the future
and the alternative funding models listed above suggest that QNRF will need to modity its
current organizational structure. Setting up a national laboratory, for example, is very differ-
ent from distributing awards for investigator-led research. There are many possibilities, and
the right choice will depend on how much funding QNREF receives from the QFSSR or other
external sources and the kinds of programs it is called on to implement—neither of which
is yet clear. Given this uncertainty, any potential QNRF organizational structure should be
highly flexible, with adaptive budgeting mechanisms, and should emphasize positions certain
to be needed under nearly any scenario.

Staffing Levels. The number of QNREF staff needed will also be dictated by potentially
larger budgets in the future and any new funding models adopted. An increase of QFSSR
funding to approximately $0.5 billion a year, for instance, would require QNRF to at least
double its staff. New QNREF staff levels, therefore, should align with the full range of the orga-
nization’s tasks: those it has undertaken in the past, those directly mandated by Decree-Law
No. (24) of 2008, and those that stem indirectly from the new legislation or from other pros-
pects for external funding.

QNREF Progress to Date in Developing Its Infrastructure

As of early 2011, Decree-Law No. (24) of 2008 had not been implemented. Most likely, this sit-
uation directly influenced the decisions of senior QF and QNRF management about whether
to proceed with recommended changes to QNRF’s infrastructure. But other changes had
been envisioned well before the legislation was enacted. Movement on those fronts will also be
needed to ensure QNRF’s long-term sustainability.

In that regard, QNRF has made some progress in evolving its infrastructure as origi-
nally envisioned, but challenges remain. QF leadership has selected the former QNRF start-up
director as the permanent director, but it has not yet established a governing board. In addi-
tion, QNRF’s funding model, organizational structure, and staffing levels remain unchanged,
still geared toward investigator-driven research in clearly defined fields.

Recommendations
RQPI recommends that QF and QNRF move forward as if the 2008 legislation could become
operational at any time, with all of the changes that would bring. Nine members of a new
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governing board for QNRE, for example, should be required to be more highly qualified than
originally envisioned. Until and unless a tangible QFSSR-QNRE relationship takes shape, the
board should remain accountable to QF for program performance, and there should always
be a QF representative on the board. The next steps at this point are to have QF leaders gener-
ate a candidate list and forward it to QF’s executive board of directors for final selection. QF
leadership should also develop contingency plans for a two-person, two-position approach to
the position of permanent director.

As long as answers to basic questions about QNRF’s (and the QFSSR’s) potential future
roles remain pending, RQPI cannot recommend a particular organizational structure among
the possible candidates. But simply expanding QNRF’s legacy structure indefinitely will likely
prove to be an inadequate way to sustain QNRF well into the future. Therefore, in the interim,
QNREF should ensure that any proposed organizational structure is highly flexible and empha-
sizes positions certain to be needed under nearly any scenario.

By proceeding as described above, QNRF will be well prepared, when the time arrives,
to function successfully in the new operating environment implied by its statutory relationship
with the QFSSR, as well as with other potential sources of research funding that are external to
QNRE itself. This, along with making measurable progress toward building a Qatari research
culture, should secure the fund’s sustainability for many years to come.
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CHAPTER ONE
Introduction

In 2004, the seed of an ambitious idea took root in Qatar. The leadership of the Qatar Foun-
dation for Education, Science and Community Development (QF)! decided to establish a
national institution to fund research in a wide range of disciplines. The QF leadership believed
strongly that research could serve as a catalyst for expanding and diversifying Qatar’s econ-
omy, better educating its citizens and training its workforce, and generally creating positive
change in both Qatar and the region. It saw the new funding body as a vital part of this vision:
The institution was to develop and administer grant programs, workshops, conferences, and
visiting-fellows programs to foster what the QF leadership referred to as a “research culture”
in the country and build domestic research capability. The Qatar National Research Fund
(QNRF), launched in 2006, was the result of this vision.

QF’s leaders had been inspired by the celebrated scientific achievements and flourishing
culture of scholarship and research that flowered in the Arab world many centuries earlier. The
legendary Library of Alexandria in Egypt, established during the Ptolemaic Dynasty, amassed
a collection of the world’s knowledge that attracted the most accomplished scholars of the day.
More scientific discoveries were made during the Golden Age of Arab-Islamic science in the
9th and 10th centuries than in any prior period of history (Armstrong, 2003, p. 170).

With reestablishing such a research culture in today’s Middle East as its goal, QNRF
seeks to advance knowledge and education in Qatar and abroad by supporting original, com-
petitively selected research in the physical, life, and social sciences; engineering and technology;
the arts; and the humanities. It provides opportunities for researchers at all levels—from stu-
dents to professionals—in the private, public, and academic sectors. Today, QNRF is running
two fully operational, multimillion-dollar grant programs. The National Priorities Research
Program (NPRP) is QNRF’s flagship program for professional researchers. To date, it has
awarded $230 million to multinational research teams in Qatar and more than 30 other coun-
tries.2 The Undergraduate Research Experience Program (UREP) supports students in faculty-
led research projects and has provided $11.5 million in multiple grants to all of the universities
in Qatar, funding more than 1,100 undergraduate students in more than 400 projects. With
these accomplishments, the dynamic new QNRF has gained a firm foothold in the interna-
tional research community and has laid the groundwork for a Qatari research infrastructure.

1 Founded in 1995 by His Highness the Amir of Qatar, Sheikh Hamad bin Khalifa Al-Thani, QF is an independent,
nonprofit organization with a dual mission: to prepare the people of Qatar and the region to meet the challenges of an
ever-changing world and to make Qatar a leader in innovative education and research. To work toward these goals, QF has
invested substantially in research and education, providing funding for Education City and the Qatar Science and Technol-

ogy Park (QSTP) in Doha.

2 hetp://www.qnrf.org/nl/director_message/, accessed February 12, 2011.
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Ensuring QNRF’s Sustainability

Having established its viability as a funding vehicle and won credibility both in Qatar and
abroad, QNRF arrived in 2008 at a critical juncture in its development. As the QF leadership
and QNREF senior management took stock of QNRF’s achievements to 2008 and reflected on
how to build on them in the years to come, a key question arose: What would it take to sustain
QNREF well into the future?

A vision for QNRF’s long-term development was sketched out in early plans for the fund.
The goal of a establishing a “research culture” still remains at the heart of this vision, but a host
of new circumstances have emerged, calling for fresh consideration of what should be done to
realize QNRF’s ambitions. In perhaps the most challenging of these developments, the Amir
of Qatar, His Highness Sheikh Hamad bin Khalifa Al-Thani, issued Decree-Law No. (24)
of 2008. This law increased Qatar’s national annual investment in research and development
(R&D) to 2.8 percent of the Qatari government’s total annual revenue. It also created the
Qatar Foundation for the Support of Scientific Research (QESSR) to set priorities for spend-
ing this investment over time and to reevaluate them periodically. These developments also
brought changes for QNRF, which the law made responsible for implementing decisions made
by the QFSSR’s board of directors and administering the funding for R&D projects approved
by the board.

The new relationship envisaged between QNRF and the QFSSR creates potential
demands that were not anticipated by QNRF’s early planners:

* QNRF would have a higher profile, operating at the top levels of government and assum-
ing new visibility and prominence.

* It would continue to perform a number of its original tasks, but it would be expected to
perform significantly more tasks, many of which are new and different. It would also have
to manage new reporting requirements, heavier workloads, a broader scope of work, new
programs, and more funding (by an order of magnitude) than before.

These potential new demands add complexity to what will be required to ensure QNRF’s sus-
tainability well into the future.

QNRF’s Past Progress Toward Sustainability and Recommended
Future Steps

The RAND-Quatar Policy Institute (RQPI), based in Qatar’s capital, Doha, has served as an
advisor and partner to QNREF since its beginning. QF originally approached RQPI in 2004
to develop business and implementation plans for QNRE. Since that time, RQPI has stayed
closely involved in the fund’s launch and operations.> When the question of sustaining QNRF
well into the future arose in 2008, QF asked RQPI to perform a strategic assessment of how
well QNREF has thus far met its original intent and vision and what it will need to do in the
years to come to continue to advance toward its goals.

3 In addition to designing and launching the NPRP and the UREP, a QNRF-RQPI team created an initial governance
and organizational infrastructure for ongoing operations, established principles to guide program design, and developed
a policy for intellectual property rights. See Greenfield et al., 2008, for detailed information about the early period of
QNRF’s existence.
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RQPI drew insights from its firsthand experience working with QNRF to launch the
fund’s initial programs, reviewed the current status of those programs, and carefully ana-
lyzed the implications for QNRF of a host of external developments, including Decree-Law
No. (24) of 2008. This work led RQPI to make two recommendations that will likely be cru-
cial to ensuring QNRF’s sustainability:

* QNREF should make measurable progress toward its core mission of fostering a research
culture in Qatar.

* QNRF’s infrastructure for governance, funding, organization, and staffing should evolve
to accommodate its potential new responsibilities.

QNRF’s Progress in Fostering a Research Culture

To assess QNRF’s progress in fostering a Qatari research culture and to identify what it will
need to do to continue its pursuit of this goal, RQPI first established a clear working definition
of the concept. Consultations with anthropology experts* and a literature review revealed that
while “culture” is a term long used by anthropologists, “research culture” is not well defined in
the literature, and its meaning is not widely agreed upon. Consequently, RQPI attempted to
make the concept concrete, specifically for Qatar. This involved several research tasks:

* Interviews with researchers and leaders in Education City,> Qatar University, QF, and
QNRFS

* Interviews with QNRF staff

e Careful review of QNRF materials, such as program descriptions and requests for pro-

posals (RFPs).

Using these sources, RQPI identified a set of characteristics that will be present when a
healthy research culture is realized in Qatar. It next developed metrics to enable it to assess the
degree to which each of the characteristics is currently in place in the country and to make
recommendations for the future. The metrics were based largely on extensive benchmarking of
well-established research-granting organizations in other nations. QNRF can use the metrics
as a baseline for evaluating elements of a Qatari research culture they have successtully estab-
lished, setting future goals, and continually measuring progress.

Given the complexity—and novelty—of the research-culture concept, it is clear that it
will take time for QNREF to realize this goal. The working definition and metrics the RQPI
team suggests are a starting point. They will need to be revisited and modified as ongoing
assessments of progress are made.

QNRF'’s Progress in Setting Up and Evolving an Infrastructure
Part of RQPT’s original mandate from the QF board of directors was to make recommenda-
tions about QNRF’s infrastructure, i.e., its governance, funding, organization, and staffing.

When QF asked RQPI to analyze how QNREF could best be sustained, RQPI was helping QF

4 One of the authors of this report, Margaret Harrell, is a cultural anthropologist; we also spoke to Frederick H. Damon,
a professor of cultural anthropology at the University of Virginia.

> Education City is a community of educational and research institutions with campuses in Doha.

¢ RQPI conducted 15 structured discussions in April and May 2008.
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with its recruiting of a permanent QNRF director and board of governors. RQPI was also ana-
lyzing whether QNRF should become independent of QF. Once RQPI had determined that,
in view of QNRF’s potential new QFSSR responsibilities, the original vision of its infrastruc-
ture might need to be modified, RQPI conducted a fresh analysis.

RQPT’s evaluation of past progress relating to QNRF’s infrastructure and its recommen-
dations for the future stem from a set of formal and informal sources. Through ongoing contact
with QF officials responsible for QNRF since its inception, as well as continuous participation
in the QF’s steering committee for QNRF, RQPI had gained extensive firsthand knowledge of
QNRF’s structure, organization, and administration; hence, it was able to evaluate how well
positioned various facets of QNRF’s infrastructure are to accommodate changes in the fund’s
roster of responsibilities. In addition, RQPI analysts spoke regularly with key officials involved
in developing potential relationships between the QFSSR and QNRE. They also relied on
two key reports (The Center for Effective Philanthropy, 2002, 2004) and on foundation and
program reviews in RQPI’s original study for the design of QNRF (Greenfield et al., 2008,
Appendix A).

Organization of the Report

Chapter Two looks in detail at RQPI’s first core recommendation for ensuring QNRF’s long-
term sustainability: The fund should make measurable progress toward fostering a research
culture in Qatar. A working definition of the concept is presented, as is RQPI’s assessment of
QNREF progress to date and its recommendations for future actions to continue putting the
elements of a Qatari research culture in place.

Chapter Three turns to RQPI’s second core recommendation: The infrastructure for
QNRF’s governance, funding, organization, and staffing should evolve in the coming years to
accommodate the likelihood of expanded responsibilities. Specific components of the original
vision for a governance structure are reviewed, and Decree-Law No. (24) of 2008 is explained
in detail. RQPI’s recommendations for how QNRF’s infrastructure should evolve are then dis-
cussed. This chapter also evaluates how QNRF has evolved to date, taking into account both
the failure thus far to implement Decree-Law No. (24) of 2008 and the likelihood, regardless
of this legislation’s ultimate fate, that QNREF itself will have to develop and manage sources
of external funding for research. Finally, RQPI’s recommendations are presented—with the
caveat that QNRF’s responsibilities could expand at any time. Chapter Four offers several con-
cluding observations.

Benchmarking is discussed in Appendix A. Appendix B presents lists of measurements
used by the U.S. National Science Board (NSB). Appendix C presents a selected bibliography
on measuring R&D. Appendix D summarizes the literature on balancing intrinsic and extrin-
sic motivations. Finally, Decree Law No. (24) of 2008 is reproduced in Appendix E.



CHAPTER TWO

Ensuring Long-Term Sustainability: Making Measurable Progress
Toward Fostering a Research Culture in Qatar

QNRF’s vision of fostering a Qatari research culture—including defining such a culture and
being able to measure it—is novel among funding organizations. The analysis and recommen-
dations presented here are only a starting point; fostering a research culture is an ambitious
undertaking that will take time. Some of the culture’s characteristics will be easier to measure
than others, and some metrics will be available sooner than others. The ultimate goal is to be
able to measure all of the characteristics and thus be able to improve them and to move steadily
toward a fully realized research culture. We used the currently available metrics to assess prog-
ress to date; for some of those for which data are not yet available, we describe what QNRF
could do to collect appropriate data in the future.

A Working Definition of a Qatari Research Culture

Our working definition of a Qatari research culture! encompasses three sets of character-
istics of a shared community of researchers: attitudes and beliefs, symbols, and resources
(Figure 2.1). This definition is grounded in the cultural anthropological premise that shared
attitudes, beliefs, and symbols are generally core elements of a culture.? But a research culture
also needs facilities, equipment, and funding, so we added a third characteristic: resources.?

Our working definition applies primarily to the Qatari research community that is cen-
tered, for the most part, in Education City and Qatar University. We have intentionally lim-
ited the scope of the definition to this community, because it is there that QNRF can have a
direct and measurable effect. Focusing on this community is also a manageable starting point
for such a large endeavor. Over time, as indications appear that the fledging research culture is
flourishing within that community, QF may choose to broaden the definition and its charac-
teristics to encompass the national level.

As part of our working definition, we identified the characteristics that will be present
when a thriving research culture exists in Qatar. These characteristics can be used to determine
the stage of development of the Qatari research culture.

I Asdescribed in Chapter One, the term research culture is not defined in the literature, and there is no widely agreed-upon

definition among researchers. Thus, the first step in our research was to create a working definition.

2 1n 1952, Alfred Kroeber and Clyde Kluckhohn, two American anthropologists, published a work detailing 160 different
definitions of culture (Kroeber and Kluckhohn, 1952). Debate over a precise definition of culture continues today.

3 Resources are not normally a part of cultural anthropologists’ basic notion of culture.
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Figure 2.1
Characteristics of a Research Culture

Attitudes
and beliefs

ZANN

Resources

RAND TR1125-2.1

Attitudes and Beliefs

Attitudes and beliefs relate to how and what people think, what they value, and how they
behave as part of a collective society. Attitudes and beliefs are cornerstones of a research cul-
ture in which many individuals share a common vision and goals and support the culture as a
whole (Figure 2.2).

The following attitudes and beliefs are present in a thriving research culture:

* Emphasis on common priorities. In Qatar, such priorities include the advancement of
knowledge and attainment of the nation’s vision for QNRF.

Figure 2.2
Attitudes and Beliefs That Will Signal a Flourishing Research
Culture in Qatar
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Agreement on the need for quality-assurance processes to ensure the highest-quality
research. Consistently high standards for research promote a sense of identity among
researchers as members of an elite research community and reinforce their belief in that
community.

A sense of esteem gained from being part of a collaborative research community.
High levels of job satisfaction among participants unique to their experience. Indi-
viduals in Qatar’s research community will be highly satisfied with their professional
experience there. Researchers will feel job satisfaction unique to their experience in Qatar,
in contrast to it being based solely on their profession, regardless of where they are located.
Job satisfaction will in turn lead to commitment.

Commitment to the research culture and community. Known by anthropologists as
affective commitment, this characteristic can be defined as “the strength of an individual’s
identification with and involvement in a particular organization” (Porter et al., 1976).
Qatar’s research community is unique in that most participants are affiliated with inde-
pendent organizations (for example, autonomous universities). When Qatar’s research
culture is fully realized, its researchers will exhibit affective commitment to the Qatari
research community itself rather than to their immediate employers.

Symbols

The symbols of a research culture include items and markers that members of the community
use and value equally (Figure 2.3). They are evidence of the culture’s attitudes and beliefs. For
example, publications reinforce the shared elite identity of the research community (i.e., the
community is elite in part because its work merits publication) and confirm the community’s
emphasis on advancing knowledge.

A thriving research culture in Qatar will evidence the following symbols:

* Research being funded and carried out and innovations being created that directly
address problems of interest to Qatar, the region, or the world, enhancing life and

Figure 2.3
Symbols That Will Signal a Flourishing Research Culture in Qatar
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benefits for life and the
environment
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the environment. Innovations from research conducted in Qatar will endure as an output
of the research community. They will also confirm the community’s attitudes and beliefs.
A Quatari research culture will focus research efforts first on Qatar’s priorities, which may
include, for example, public health, sustainable development, and resource management.
Innovations that solve problems elsewhere in the region and help the world as a whole are
also important signs of progress toward establishing a flourishing research culture.
QNREF grant programs attracting substantial numbers of applications, as many as
possible for projects led by Qatari principal investigators (PIs).

Research teams publishing completed research.

Qatar’s international profile in research rising. Qatar will gain recognition and pres-
tige internationally for its efforts to promote high-quality research. Qatari researchers will
feel less geographically isolated, and they will integrate with the global research commu-
nity, to their own benefit and that of Qatar.

Human capital being built. QNRF will be using research funding and related activities
(such as conferences and research surveys) to help attract, retain, and develop good fac-
ulty at Qatar University and in Education City. It will also be helping other institutions,
such as Hamad Medical Corporation, to do so. Fundamentally, human capital is also
built by education, which benefits from research, as evidenced by the UREP. As Qatar’s
research culture grows, the number of students earning higher degrees will be a valuable
symbol of progress.

Students engaged in research receiving good mentorship and participating in
research-related activities. A key factor in the perceived quality of an undergraduate
research experience is being involved in a research culture by participating in a range
of research-related activities. These include receiving good mentorship and mentoring
fellow students, attending conferences, authoring and coauthoring journal articles, and
understanding the broader context of research topics and goals (Russell, Hancock, et al.,

2006D).

Resources

A thriving research culture in Qatar will have the following resources (Figure 2.4):

Committed local institutions
Financial stability and sustainability
Professional researchers

Research infrastructure.

Metrics for Evaluating the Growth of a Research Culture in Qatar

To ensure QNRF’s sustainability well into the future, QNRF should be making steady prog-
ress toward fostering a research culture, and that progress should be measurable. Accurate mea-
surement of the characteristics that indicate a flourishing research culture is possible only with
concrete metrics that stem directly from those characteristics.

Because QNREF is largely modeled on established research-funding organizations in

other countries, we reviewed those organizations to determine how they measure progress in
meeting their visions and missions (i.e., how they measure sponsored-research outputs). NSB
offers the most comprehensive list of metrics (see Appendix A). Certainly, this list has grown
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Figure 2.4
Resources That Will Signal a Flourishing Research Culture in Qatar
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considerably over NSB’s long tenure, and we do not recommend that QNRF undertake each of
the NSB measurements. Instead, we provide the list as an example of what a leading organiza-
tion measures to suggest metrics that will be applicable to Qatar and QNRF’s major programs.*

On the basis of this list and related research, we have created an initial set of metrics that
stem directly from the characteristics of a research culture in Qatar. QNRF has already begun
to use some of these metrics. While one of its objectives is to monitor the performance of cur-
rent QNREF processes to assure quality, identify areas for improvement, and exercise due dili-
gence that QNRF funds are wisely expended, an additional objective is to gather evidence for
identifying how successfully QNRF has met its goals to date and how well QNRF programs
have contributed to QF’s vision for the fund. In this sense, QNRF has already taken important
steps to implement the first of RQPI’s recommendations for achieving long-term sustainability.

Although not all of the characteristics of a Qatari research culture have metrics at this
time, by measuring those that do, QNRF can gain insights for developing a more complete set.
Building and measuring a research culture is a long-term, continuous process.

Metrics: Attitudes and Beliefs
Among the attitudes and beliefs in a flourishing Qatari research culture will be the sense of
esteem participants in the culture gain from being part of a collaborative research community.
It is difficult to measure an individual’s sense of esteem, but one approach is to use referent
identification—that is, the researchers to whom the members of the research community com-
pare themselves. QNRF might take this measurement with perception surveys. If members of
Qatar’s research community indicate that they perceive themselves as the equals of members of
other highly esteemed research communities, that will indicate that a research culture is being
established in Qatar.

QNREF has already taken an initial step in this direction by conducting short online
surveys of both participants and non-participants in the UREP and the NPRP to gain under-
standing of how QNRF can improve participation in the programs and can enhance the

4 We selected a subset of the NSB metrics that seem most appropriate for QNREF (see Appendix A).
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research experience for researchers, mentors, and students. QNRF could also use such surveys
to measure the sense of esteem mentors and students and researchers gain from being part of
the UREP or the NPRP and the larger Qatari research community. Similar surveys could be
taken of other key participant groups in the community as well.

Metrics: Symbols

Among the symbols that will be evident when a Qatari research culture is in place is QNREF-
funded research that directly addresses problems of interest to Qatar, the region, or the world.
Projects will be in the process of completion and innovations will be created that help solve
these problems. The extent to which these things are happening in Qatar can be measured by,
for example,

* Conducting a regular survey of the research being done in Qatar
e Establishing reporting requirements for QNRF-funded research projects
* Requiring deliverables for QNRF-funded research projects.

A Regular Survey of Research. QNRF already provides this metric with its Biennial
National Research Survey (BNRS). Slated to be conducted every two years, the BNRS gives
a high-level overview of all research being done in Qatar, including that conducted under
QNRE. Over time, the research done under the auspices of QNRF grants should occupy a
more prominent place in the survey. The core survey approach involves querying all organi-
zations currently doing research in Qatar about publications resulting from the research that
appeared in the two years prior to the current survey year. The QRNF conducts internal con-
sistency checks and cross-checks the data when possible to ensure the correctness of all pub-
lished data. QNREF also has openly solicited corrections to the published database.>

QNREF recently issued the results of the first BNRS survey as an online database on the
QNREF website.¢ The survey lists all published research conducted within Qatar from 1970
through 2007.7 This comprehensive list helps enable QNRF to determine whether research
teams have completed projects successfully. Future surveys will offer incremental data beyond
2007.8 The QNRF website includes online facilities that allow researchers to document research
conducted between 2008 and the present.

Reporting Requirements for QNRF-Funded Research Projects. Both the UREP and
the NPRP have reporting requirements that (on acceptance) trigger the release of additional
funding. These requirements include a status/progress report and a budget expenditure report.
QNREF compares status/progress reports with the proposed timelines of the projects, notes
any discrepancies, and may take appropriate further action, including requests for clarifica-
tion from Pls, or, in extremis, denial of further funding. QNRF also exercises due diligence

5> Because an online database is mutable, QNRF staff can correct data if the evidence warrants such corrections.
¢ heep://www.qnrf.org,

7" Because of the need to go so far back in time to bring the first BNRS up to date, QNRF not only queried organizations
currently doing research in Qatar but also reviewed historical sources and formal reports from Qatar University and the
Qatar Planning Council. The Qatar Planning Council was the predecessor organization to the current Qatar General Sec-
retariat for Development Planning (GSDP).

8 At the time this report was written, the 2009 BNRS survey was being planned, and results were not yet available.
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in examining the reports detailing budget expenditures—again, primarily to identify any dis-
crepancies that may signal problems with the project.

Beyond these immediate uses, the status/progress reports potentially can be used to pro-
vide in-progress assessment of program success, while the budget expenditure information can
provide insights into the accumulation of physical infrastructure for research in Qatar.

Deliverables for QNRF-Funded Research Projects. Project deliverables provide a simple
but useful measure of success. The final payment of a grant is triggered by the delivery of a final
report. QNRF defines a final report broadly: It may be a traditional research report or a report
documenting the delivery of the final product of a non-technical project (e.g., a music compo-
sition, a performance, or a work of art). The final report serves as evidence that the project has
been successfully concluded.

A second symbol of a flourishing Qatari research culture will be QNRF grant programs
attracting substantial numbers of high-quality applications, many led by Qatari PIs. QNRF
can measure the extent to which this is happening by, for example,

* Gathering information on the number of applicants and grants awarded for each program
and periodically examining participation and award rates across institutions
* Examining the distribution of scores given during the peer-review process for both the

UREP and the NPRP
* Collecting data on proposals.

Information on the Number of Applicants and Grants Awarded for Each Program and
on Participation and Award Rates Across Institutions. To date, QNREF has used these metrics
to help determine where to expend outreach resources. These efforts seem to have been suc-
cessful in encouraging more participation and have been useful in indicating where capacity
constraints may be required to support increasing participation. Tracking participation rates is
also a very direct way to assess whether the numbers of high-quality applications being received
are meeting the levels deemed necessary to indicate that a thriving research culture is in place.

The Distribution of Scores Given During the Peer-Review Process for the UREP and the
NPRP. QNRF examines the distribution of scores given to proposals in the peer-review process
to (1) identify how particular groups of researchers are performing in the proposal process at
a given time, (2) identify how a group may improve over time as it gains familiarity with the
competitive proposal submission process, and (3) determine the inter-rater reliability? of the
review process—in particular, to identify whether any of the peer reviewers consistently devi-
ate from the consensus of their peers in such a way as to cast doubt on the credibility of their
reviews. !

Measuring peer-review scores can also be a way of assessing the quality of applications
and whether they are improving over time. Improvements in quality will indicate that the
Qatari research culture is developing and becoming stronger.

9 This reliability measure indicates the degree to which reviewers agree on the quality of a proposal. A high reliability score
is desirable, as it indicates consensus among reviewers and a low likelihood of bias.

10 QNRF is very cautious in these evaluations of peer reviewers, is inclined to give individual peer reviewers the benefit
of the doubt, and in general is very reluctant to tamper in any way with the peer-review process. However, it does reserve
the right to take past experience with a particular reviewer into account when deciding whether or not to solicit his or her
services in future rounds of QNRF programs.
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Data on Proposals. For both the UREP and the NPRP, QNRF issues a detailed RFP,
which specifies the format of the proposals and the required data elements. The data gathered
from proposals are extensive; they include

* Information that can be used to evaluate the worthiness of the proposal topic (includ-
ing an abstract, a detailed project description, an argument for the novelty of the topic,
and an argument for the potential contributions of the topic to the benefit of Qatar, the
region, or the world)

* Information on the capability of the proposed research team to execute the topic (includ-
ing curricula vitae [CVs] and relevant publications)

* A moderately detailed budget (including price documentation for any pieces of capital
equipment).

Demographic data are also collected, including the education, institutional affiliation, nation-
ality, and gender of each of the key members of a research team.

These measures can be compared over time to determine whether the complexity and
quality of proposals, as well as the diversity and quality of research teams, are improving with
each granting cycle.

Another symbol of a research culture is publication of the results of completed research.
The core metrics involved in measuring the extent of such publication concern publication in
peer-reviewed journals. QNRF does not yet take such measurements but is planning to do
so. The fund intends to calculate the raw numbers of publications by QNRF-funded research
teams as well as the numbers of publications weighted by an index rating of the “influence” of
the journal in which each publication appears. QNRF will eventually also count citations of
published QNREF-funded research.

Another symbol will be Qatar’s rising international profile as a research leader. An effec-
tive metric for measuring the extent to which Qatar’s profile is rising is media surveys. QNRF
has periodically gathered information on press coverage of QNRF activities and programs,
including the date and geographic location of press coverage, as well as the original articles,
where available. In addition, QNRF has periodically gathered coverage information from non-
traditional media sources (e.g., web pages and blogs). Informal analysis of this information has
helped QNRF gauge its success in spreading information regarding its activities to the general
public in Qatar, the region, and the world. The QNRREF can also use these data to measure
how well Qatar is known and regarded in the international research community for its efforts
to promote world-class research and the results QNRF-funded projects are producing.

Metrics: Resources

Resources in a Qatari research culture will include a local network of high-quality, smoothly
running research facilities and institutions involved in QNRF-sponsored research. The number
of institutions, the amount of research facilities, and the amount of research equipment can
be readily measured. The quality of the facilities and equipment can be benchmarked against
that of other research institutions. The quality of facilities and equipment can also be assessed
through surveys of researchers and grant applicants to determine whether their research needs
are being met: Does Qatar provide an attractive enough research infrastructure to draw high-

quality researchers to QNRF-funded projects?
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QNRF Progress in Fostering a Research Culture in Qatar

To assess QNRF progress to date in fostering a research culture, RQPI looked at assessments
of the application and award processes of QNRF’s two major funding programs, peer-review
scores, and demographic information on grant applicants.

The UREP

The results of the UREP application and award process have been promising. Figure 2.5 shows
that the total number of proposals submitted rose over UREP cycles 2, 3, and 4 (data were not
available for the first cycle). In addition, the number of Qatari students who participated in
the proposal process increased with each UREP cycle (Figure 2.6). Figure 2.7 shows that the
numbers of mentors participating in the proposal process has also increased. The ratio of stu-
dents per mentor has remained fairly constant at approximately 1.7, well below the maximum
ratio of 3.0 allowed in the UREP.

QNREF also tracks peer-review scores for UREP proposals. Figures 2.8 and 2.9 illus-
trate the distribution of scores for all the UREP proposals, which indicates that the quality
of proposals has generally improved over time. Figure 2.8 shows a kernel density estimate of
the probability distribution over possible scores for each of the cycles. One can think of these
distributions as histograms that are weighted so that the heights of the curves are comparable
from cycle to cycle. The weight of the distribution generally moves toward higher scores over
time.

Figure 2.5
Increase in UREP Proposals
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Figure 2.6
Increase in Student Participants in the UREP Proposal Process
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Figure 2.7
Increase in Mentor Participants in the UREP Proposal Process
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While it impossible to completely rule out grade inflation as a cause for these distribu-
tions, it seems unlikely that it would account for the movement we see between rounds 1 and
2, for two reasons: First, each proposal was reviewed by three to five international peers, and
thus a uniform decline in standards seems unlikely. Second, the movement between rounds
1 and 2 is largely due to an improvement in the scores given to proposals submitted by Qatar
University; there was a much smaller improvement in the scores given to proposals with Pls
from Education City branch campuses. If grade inflation had been taking place, we would
expect to see a similar improvement in both sets of scores.
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Figure 2.8
UREP Score Densities
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Figure 2.9
UREP Score Cumulative Distributions
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Figure 2.9 shows the same estimates as in Figure 2.8, but presented as cumulative curves.
The number on the vertical axis of a curve is the probability that a randomly chosen score was
at or below the figure on the horizontal axis. So, for example, if one looks at the number 80
on the horizontal axis and examines the point on each curve that lies directly above the 80,
one sees that in cycle 1 the probability of scoring 80 or below was about 80 percent in the first
cycle, 60 percent in the second cycle, and about 50 percent in the third and fourth cycles.
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Thus, the probability of scoring 81 or higher has increased over time—from 20 percent in the
first cycle to about 50 percent in the third and fourth cycles.!

The NPRP
More than 200 proposals were submitted in the first cycle of the NPRP. Figure 2.10 shows the
final distribution of proposals received, by nationality of their Pls, in both absolute and rela-
tive terms.

The upper left-hand graph of Figure 2.10 shows that proposals with Qatari PIs consti-
tuted a small fraction of the total in the first NPRP cycle. In addition, proposals with Qatari
PIs had a lower relative success rate, as shown in the upper right-hand chart. While these frac-
tions are not insignificant, there is room for an increase in both the number of Qatari partici-

Figure 2.10
NPRP Cycle 1 Proposals, by Nationality of PI
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1 However, the proposal scores may be reaching a practical limit, as the results for cycles 3 and 4 are nearly indistinguishable.
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pants and the scores of proposals submitted by them. The lower two graphs in the figure indi-
cate the same basic result, this time showing that proposals with Qatari Pls constituted only a
fraction of the awarded proposals.

QNRF’s Achievements to Date in Laying the Foundation for a Qatari Research

Culture

QNREF has made significant progress in the few short years since it was established. RQPI
believes that it is on a successful path to achieving its vision of a research culture. The UREP
and the NPRP have solicited hundreds of proposals and funded millions of dollars of research
conducted around the world. QNREF has taken significant strides toward putting in place char-
acteristics that indicate that a research culture has begun to take root in Qatar.

These data give us direct insight into how QNRF is currently doing in terms of receiving
many high-quality applications from Qatari PIs. It also provides guidance for what the fund
might do to increase the number. What we observe here suggests that QNREF is starting with
a local research community that may need further encouragement to participate in the NPRP
and that this community may also need more experience or assistance in formulating competi-
tive proposals.

Future QNRF Actions to Continue to Make Measurable Progress Toward
Building a Research Culture in Qatar

The metrics QNREF has focused on to date appraise symbols (such as proposal data and report-
ing requirements for funded projects) and resources (such as research institutions and facili-
ties). This approach is appropriate for QNRF at this early stage of its development, because
these are readily available measurements.

For QNRF to continue to make measurable progress, it will need to start putting other
characteristics in place. At the same time, as the research culture in Qatar matures, QNRF
will need to increasingly take additional measurements to evaluate its progress, particularly on
attitudes and beliefs.

We offer the following recommendations.

Increase Measurement of Research Outcomes

Most of QNRF’s measurements to date have been about inputs, e.g., researchers’ demograph-
ics and the quality of their proposals. While QNRF plans to measure some outcomes in the
future, such as research publications, many more measurements of research outputs should be
taken. RQPT has suggested potential measurements based on its working definition of a Qatari
research culture, but QNRF is best positioned to determine which measurements are most
applicable to its programs.

Measure Against the Working Definition of a Research Culture

An innovative approach would be to base future QNRF measurements on RQPI’s working
definition of a research culture. This approach could be iterative, with measurements added or
removed as needed. QNRF should consider a modest undertaking to gather, analyze, and pub-
lish the data that already exist as a preliminary approach. In particular, measurements about
attitudes and beliefs are lacking now but could be made soon.
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A Successful Research Culture Includes Motivations

In general, both intrinsic and extrinsic motivations contribute to individuals’ job
satisfaction, organizational behavior, and commitment. Intrinsic motivations in a
Qatari research culture include certain attitudes, beliefs, and symbols, such as the
esteem that comes with sharing in the research community’s elite identity. Extrin-
sic motivations include the research-funding opportunities available in Qatar. In
any setting, extrinsic and intrinsic motivations ideally should complement each
other, with neither category dominating. This should be no less true for the Qatari
research community. Some considerations gleaned from RQPI's review of the
available literature about these motivations are presented here (this literature is
summarized in Appendix C).

The research literature contains many examples of how extrinsic and intrinsic
motivations can relate to each other. For example, intrinsic motivations include a
work environment that promotes an individual’s self-esteem or provides a sense
of belonging. An individual may be willing to work in an environment that does
neither of these things if his salary, an extrinsic motivation, is sufficiently high.
Conversely, an individual may accept lower extrinsic benefits for greater intrinsic
benefits.

RQPI’s experience with QNRF provides some perspective on how motivations
might be balanced in the Qatar research community. QNRF does not control the
salaries paid to researchers, but it can affect extrinsic motivations through the
maximum level of grant funding it awards. QNRF funding has been an initial ex-
trinsic motivation for researchers to participate in a research community in Qatar.
It appears that QNRF’s current grant funding levels are consistent with those of
other funding organizations around the world.

QNRF is well positioned to affect the balance between extrinsic and intrinsic
motivations in the future. For example, QNRF can focus efforts on creating sus-
tained interactions between members of the research community in Qatar that
contribute to a greater sense of belonging and engagement. Ideally, the Qatari
research community should have a research identity, and participants should be
intrinsically motivated to belong to it for reasons such as intellectual interaction
and the esteem associated with participating in the community, as well as because
of attractive funding opportunities.

Use a Survey to Determine Job Satisfaction and Commitment Among Researchers
Ascertaining the level of commitment among researchers—which is often measured by job
satisfaction—is important for understanding how well intrinsic motivations are being pro-
moted within the research community. There is a well-developed body of literature on the
design and conduct of surveys to measure this type of motivation. No matter what specific
technique QNRF adopts or develops, research indicates that it is essential for respondents to
consider the people who administer the surveys to be objective and impartial.
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Balance Extrinsic and Intrinsic Motivations for Researchers

QNREF has no influence over the salaries paid to researchers, but it can and does provide exter-
nal motivation through grant funding. QNRF must stay aware of the grant funding levels of
other organizations supporting quality research and not exceed those levels gratuitously. At the
same time, it should allow for any increased cost of performing research in Qatar, relative to
other locations. A goal for QNRF should be to attract researchers because they want to belong
to the research community in Qatar, not simply because they are paid to participate.

Continue to Promote a Social Research Community

Ideally, the identity of a research community supported by QNRF will be framed as a research
identity, and participants will be intrinsically motivated to belong for reasons such as intellec-
tual interaction and the esteem associated with participating in the community. Interaction
within such a community is key and can be promoted in a variety of ways. QNRF has already
been active in hosting events that enable researchers to learn about and comment on each
other’s work.






CHAPTER THREE

Ensuring Long-Term Sustainability: Evolving QNRF’s Infrastructure
to Accommodate New Responsibilities

The original QNRF business plan recommended a board-based governance structure,! since
board-based governance models had performed admirably in similar organizations. It also rec-
ommended appointing a start-up manager to lead QNRF in its early stages, with a permanent
director to be appointed after the fund was solidly established.

During QNRF’s early days, however, at the direction of senior QF management, these
recommendations were modified. QF management decided that instead of immediately
appointing a board of directors, it would set up an ad hoc steering committee, transitioning to
a board-based model only after QNRF had matured sufficiently.

The steering committee model offered a number of advantages for the start-up phase:

* A steering committee could be formed immediately. Thus, it would be available to give
counsel and direction sooner and more frequently (typically monthly) than an as-yet-
unnamed board could.

* Membership criteria for a steering committee could be flexible enough to permit entities
eligible to receive grants from QNRF to serve on it. In this way, QNRF could secure
valuable “customer” feedback. Such entities would likely be precluded from membership
on a board because of perceived or real conflicts of interest.

* A board would have been expected to consist almost entirely of members recruited from
outside Education City and QF, while the original steering committee comprised mainly
individuals affiliated with QF or Education City entities.

During the launch of QNRE, senior QF management appointed a “start-up director.”
The person selected, Dr. Abdul Sattar Al-Taie, received the title of Director (eventually, Execu-
tive Director) to reinforce his administrative authority, minimize confusion, and bolster his
role for interacting with other organizations. When the time came to seek a permanent direc-
tor, this start-up director was to be eligible to compete for the position.>? QNRF’s founding
documents called for a full-fledged international search to fill the position.

As of fall 2008, QNREF had successfully executed at least one round of each of its major
programs (and in the case of the URED, several rounds) and therefore had reached a certain
level of maturity. In appreciation of this development, senior QF management began to move
toward appointing both a board of governors and a permanent director.

1 The original governance plan for QNREF is documented in the RQPI report by Greenfield et al. (2008).
2 This had been envisaged in the original plans for QNRF.

21
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Impact of Decree-Law No. (24) of 2008

When Decree-Law No. (24) of 2008 went into effect, both the scope and scale of QNRF’s
responsibilities seemed slated to change dramatically,’ since the decree called for establishment
of the QFSSR and gave QNREF a role to play in support of this new foundation. The QFSSR’s
basic mission was to finance and support scientific research and technological development
that benefit the State of Qatar.* The new decree provided for 2.8 percent of total government
revenue to be allocated from the nation’s annual budget toward that end.> The decree also
made the QFSSR responsible for setting priorities and, ultimately, deciding where the 2.8 per-
cent was to be spent.

According to the new legislation, QNRF’s formal role was to support the QFSSR’s deci-
sionmaking authority. The law mandates that the director of QNRF report to the QFSSR’s
board, and it outlines reporting requirements that would tie QNRF organizationally to the
QESSR. In effect, QNRF was slated to become the QFSSR’s executive agent, implementing
decisions made by the QFSSR board and carrying out a full spectrum of technical and execu-
tive tasks related to initiating, regulating, evaluating, and following up on scientific research
projects.® The law also requires QNRF to prepare twice-yearly reports on QNRF activities and
submit its annual budget to the QFSSR.7

Because QNRF houses most of Qatar’s resident expertise in research funding, the rela-
tionship between QNRF and the QFSSR as envisaged in Decree-Law No. (24) of 2008 created
the further possibility that the QFSSR would solicit QNRF support in executing some tasks
not directly assigned by the law. This essentially meant that in addition to its primary respon-
sibility—managing research funds for the QFSSR—QNREF could potentially be called on to
supply staff members to help meet QFSSR needs.

The projected expansion of QNRF’s responsibilities and its potential new role as the
QFSSR’s executive agent tended to suggest that the original governance plan, including the
qualifications initially envisioned for both the QNRF board and the director, needed to change.
If the new relationship between QNRF and the QFSSR were to evolve in the way envisioned,
it would also have a substantial impact on the funding model QNRF uses, its organizational
structure, and its staff levels. QNRF’s ability to adapt on all of these fronts seemed likely to
play a decisive role in determining its sustainability.®

3 The law specifically addresses QNRF in Article (1) and Articles (22) through (26). See Appendix E.

4 This mission supports and furthers the educational and economic development goals of Qatar National Vision 2030,
which was being formulated at the same time the decree establishing the QFSSR was being finalized.

> This budget allocation decision was made prior to the worldwide economic downturn in late 2008. Qatar seems to have
weathered that storm relatively well. As of 2011, there had been no indication of any intent to change the fraction of the
government budget devoted to R&D.

6 The law specifically addresses QNRF in Article (1) and Articles (22) through (26). These articles mandate many new
responsibilities for QNREF: Article (22) specifies nine broad classes of tasks, and Article (23) states that QNRF should
actively coordinate with the GSDP.

7 Articles (24) through (26) list the administrative responsibilities of QNREF as they relate to the QFSSR, including these
reporting requirements.

8 In the course of our research for this report, we benefitted from discussions with QF leadership. Those discussions made
clear that one long-term expectation was for QNREF to attract, develop, and manage sources of funding for research that are
external to the QF funding QNRF has historically received. As envisaged, this external funding would also be separate and
distinct from any resources the QFSSR might provide. Thus, regardless of any future relationship of the QFSSR to QNRF
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The Original Model for QNRF’s Governance Structure

Board of Governors

The board-led governance model originally envisioned for QNRF was similar to that used
by the National Science Foundation (NSF) and many other respected national and private
foundations and programs. The governing board was to draw on its broad base of knowledge,
experience, and interest to establish QNRF’s overall direction, set policy, and provide insti-
tutional oversight. Among its mandates was ensuring that QNRF’s mission and goals were
implemented in a sound and timely manner. The board would be accountable to QF for the
performance of QNRF’s basic programs—e.g., the NPRP, the UREP, and the BNRS. At the
same time, it was supposed to select the permanent director and delegate significant authority
to him or her, since the director was to run the organization on a day-to-day basis.

RQPI recommended that specific governing-board duties include the following:

 Approving the general policy, operational model, and selection criteria for final awards
granted by the NPRP
 Approving the general policy, operational model, and selection criteria for final awards

granted by the UREP
* Approving the implementation of new grant programs at QNRF.

RQPI also recommended that the QNRF governing board be actively engaged, i.c.,
it should participate in institutional assessments, bring “thought-provoking and important
concerns™ to the director’s attention, provide “financial and strategic stewardship,”® and peri-
odically and candidly assess its own performance. Finally, RQPI recommended that QF dis-
courage micromanagement by the board.

It was anticipated that, like members of the Supreme Councils in Qatar, board members
would typically serve four-year terms.

Composition and Size of the Board. The original concept was that board membership should
ensure representation along several lines:

* Subject areas. The members of the board should reflect the diverse subject areas funded

by QNRE.!

(and even if no such relationship ever develops, as the current lack of progress tends to suggest), QNRF would still have to
deal with the expectation that, in the future, it will need to attract and develop external funding for some of the research
efforts it manages. Bearing this expectation in mind, we continue to refer in this report primarily to the QFSSR-QNRF
relationship, since that relationship, as described in Decree-Law No. (24) of 2008, enables us to illustrate, with specific
examples, a broader future context in which external (but not necessarily QFSSR) funding for QNREF research efforts plays
a part.

9 Center for Effective Philanthropy, 2002.
10" Center for Effective Philanthropy, 2002.

1 These subject areas currently include arts and humanities; computer science and information technology (IT); health
and biosciences; industry and engineering; physical sciences; public policy and management science; and social sciences.
Representation by subject area (as opposed to, e.g., economic sector) was a deliberate design choice. Hopefully, this choice
will lead to balanced, equitable, and appropriate funding choices for QNRF’s research portfolio. It should also help guard
against resources being concentrated solely in those fields that are currently economically dominant. This is in line with
QNRF’s mission to help diversify Qatar’s economy.
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* Qatar. The majority of the board members should be Qatari nationals to help assure that
QNREF implements programs that serve Qatar’s long-term interests.

* The international community. Since the international research community is viewed
as a vital resource, QNRF should actively encourage collaboration between research-
ers inside and outside of Qatar. To this end, it is important for the board to have several
international members. In addition, international members would bring practical knowl-
edge of international best practices in research funding and organizational governance.
Ideally, international representation should come not only from North America but also
from Europe and Asia.

* Qatar Foundation. Because QF has been the historical incubator and source of fund-
ing for QNRE, it is important to assure it directly and continually that the governance of
QNREF is in good order. This end would be most readily served by having a QF represen-

tative serve as a board member.

Ultimately, RQPI recommended that, in line with best management practices, the QNRF
board be of a size sufficient to get the job done, but no larger, and that the actual size be deter-
mined by the need to meet all four of the main criteria for representation. This implied a board
of eight individuals: one person for each of the primary subject areas traditionally funded by
QNREF and one to represent QF’s interests and vision. An additional member could also be
appointed to serve as chair of the board, which would result in a total of nine members. This
total was slightly larger than the one originally envisioned in the first RAND business and
implementation plans for QNREF, but it was true to those plans in spirit, because a board of this
size would be suflicient to ensure representation for the diverse interests served by QNREF.12

The permanent director of QNRF was to be an ex officio, non-voting member of the
governing board who would work with it to execute QNRF policy and planning. But whether
the QF representative on the board should be a voting or non-voting member remained an
open question. On the one hand, given its historical and continuing financial role, QF would
appear to be entitled to a vote. On the other hand, because of the participation of Education
City universities in the competition for QNRF grants, the appearance of a conflict of interest
could arise over time. Lack of voting rights on the board would help to counteract any sugges-
tion of a conflict.

Selection Criteria. RQPI recommended that board members be selected on the basis of their
ability to fulfill five criteria, each of which was a personal attribute:

* Established reputation. Each candidate should have an established reputation that
would reflect well on QNRF and help assure that its management would be subject to
close scrutiny by trusted and respected individuals.

12 At the time the details of the size of the board were being worked out, RQPI presented an alternative model that could be
used if QF determined that nine was too unwieldy a body for efficient operations or if the number of primary subject areas
funded by QNRF was expected to change over time. In cither case, RQPI suggested, a smaller board could be constituted
along the following lines: four members could represent even-more-generic subject areas (e.g., physical sciences, biological
sciences, social sciences, arts and humanities); one member could represent QF; and an additional member (for a total of
six) could serve as the chair.
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* Experience in decisionmaking. Each candidate should have a proven track record of
exercising sound judgment when confronted with complex problems.

* Expertise in governance and management. Each candidate should have demonstrated
experience in management or matters of governance and policymaking, enabling him or
her to provide appropriate oversight to QNRF’s management of activities.

* Subject-matter expertise in one or more of the areas supported by QNRF programs.
Each candidate should possess appropriate knowledge within a particular subject area.
That expertise should inform decisionmaking, while providing guidance that could
advance knowledge and education within the member’s subject area.

* Lack of apparent or perceived conflict of interest. Candidates should not be directly
associated with organizations that could seek funding from QNRE.

These attributes would go a long way toward making QNREF feel confident that it could rely
on its board as it sought, developed, and followed guidance on broad policy matters. RQPI’s
thinking was that these attributes would help to validate the objectivity and, therefore, the
trustworthiness of any guidance formulated by the board.

The selection criteria and desiderata for board size and composition were stringent, but
stringency was desirable for an institution seeking to establish a reputation for being well con-
ceived, well managed, and above reproach.

Permanent Director

As provided in the original QNRF implementation plan, the director was to be responsible
both for providing a long-term direction and focus for QNRF and for managing the fund on a
day-to-day basis. To fulfill these responsibilities, the director would need to complement tech-
nical excellence with management, leadership, and interpersonal skills.

Responsibilities and Key Relationships. The director was to be responsible for imple-
menting the QF’s vision of building a merit-based funding organization that addresses national
needs and meets the highest international standards for research and research-oriented educa-
tion and training. To these ends, the director was deemed responsible for crafting the organi-
zation’s funding activities and operational plans. Key programmatic leadership responsibilities

included

* Recommending the work plan and budget, including the selection of priority research
areas, to the governing board

* Receiving program/funding activity input and guidance from the advisory council,
through the governing board

* Approving research programs and projects

e Establishing quality-assurance and peer-review standards and ensuring compliance with
them

* Serving as a member of the governing board and performing board functions, within
limits, as identified above

e Identifying and nominating candidates for membership on the governing board and
advisory council.
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The director was also to be responsible for putting in place a qualified and capable organi-
zation that can effectively fulfill QNRF’s mission. Key operational management responsibili-
ties to fulfill the mission included

 Hiring and retaining QNREF staff

* Reviewing performance and compensation for staff

* Managing day-to-day operations, including supervision of staff

* Preparing periodic reports on QNRF financial, program, and other funding activities, as
well as management activities for the governing board and QF

e Certifying all financial statements from the chief financial ofhicer (CFO)

* Reporting to the governing board on a regular basis

* Reporting annually, or as otherwise required, to QF

* Assuring QNRF compliance with policies, directives, and requests made by the govern-
ing board and with Qatari law.

A critical task for the director would be to promote knowledge of and support for QNRF
in Qatar and abroad. This outreach, relationship-building, and communications responsibility
was envisioned to have several aspects:

* 'The director would be the single most important bridge builder between various groups
interested in research within Qatar and between Qatar and other countries.

* A related task would be managing QNRF’s formal relationships with Education City,
Science and Technology Park, Qatar University, and other key stakeholders. This role
would extend to actively promoting the application of research results to potential users
in Qatar through meetings and workshops.

* 'The director would need to promote research ideas, continuously look for funding oppor-
tunities that are likely to yield benefits for Qatar, and make matches between and among
potential research partners.

* Over the longer term, the director would be expected to encourage partnerships and col-
laborations with other Qatari and international research institutions.

* Finally, the director would need to be able to effectively communicate QNREF’s mis-
sion and goals, its research priorities and funding activities, and the results of its work to
diverse audiences.

Appointment. The director was to be appointed by and serve at the discretion of the gov-
erning board of QNRE. The QF board was to appoint the initial director to expedite the start-
up of the fund. The director might be recruited either from the Qatari research and education
community or from abroad.

The original job description laid out the following requirements for a permanent director:

* A Ph.D. in the physical, life, or social sciences; engineering; the arts; or the humanities

* Proven management and leadership abilities, strong interpersonal and negotiating skills,
and grants-administration experience

* Breadth of knowledge and experience across academic and professional disciplines

* An understanding of the management of basic and applied research
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* The ability to quickly acquire an accurate understanding of Qatar’s educational and
research infrastructure and operations and the greater economic, institutional, and social
environment of Qatar

e Strong communications skills, including the ability to interact effectively with educators,
researchers, businesspeople, officials, and other leading members of the Qatar community

* Well-developed ties with the international research and academic community.

Evolving QNRF’s Governance Structure and Related Infrastructure to
Accommodate New Responsibilities

Governance Structure

Board of Governors. In light of the new relationship envisioned for QNRF with the QFSSR,
modifications to (1) the criteria for selection to the board and (2) the requirements for indi-
vidual board members appeared to be needed.

RQPI concluded that while the original board selection criteria could largely remain
intact, members of the board should not be potential recipients of QFSSR (or other exter-
nal) research funding. Just as the original criteria excluded potential board members who
might receive QNRF funding on conflict-of-interest grounds, the revised criteria need to be
expanded to exclude individuals who might receive funding from the QFSSR or some other
external source. Also, the criterion that board members must possess subject-matter expertise
in one or more of the areas supported by QNRF programs should be expanded to include
expertise in programs managed by QNRF for the QFSSR or for some comparable external
entity that funds QNRF research projects.

In addition, RQPI concluded, the caliber of the QNRF board should be raised to a
higher level than originally envisaged. RQPI reasoned that this would likely be necessary for
QNRF to maintain a commensurate relationship with a QFSSR-like board, which would
undoubtedly be of very high caliber, if and when it was appointed. A QNRF board that does
not carry adequate weight will find it difficult to ensure that the original missions of QNRF
are preserved, not neglected, in the potential rush to fulfill QFSSR-like needs. Conceivably,
the QNRF board might also be called upon in the future to help the QNRF director negoti-
ate tasking levels with the QFSSR or a similar funding entity and would need the heightened
authority to be effective.

Permanent Director. Decree-Law No. (24) of 2008 gave the position of permanent direc-
tor of QNRF a significantly higher profile than before and expanded its responsibilities. The
full scope of the work the director must perform now includes all of the elements of the original
job description plus additional elements appropriate to QNRF’s changed circumstances. The
individual who fills the position must now have two essentially different sets of qualifications:

* 'The ability to run a growing research grant program successfully
* The necessary stature and experience, both in Qatar and internationally, to manage high-
level board relationships effectively.

In other words, a combination of two distinct positions is likely to be required to meet the
demands of an expanded role for QNRF, should such a role eventually come to pass—for
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example, as a result of Decree-Law No. (24) of 2008 or of QNREF itself having to develop and
manage external sources for funding research.

It may be unrealistic to expect that QF will be able to identify and recruit candidates
who possess both sets of qualifications. Consequently, RQPI recommends a two-person, two-
position approach. A managing director or Chief Operations Officer (COO) who would con-
tinue to run QNREF and another, higher-level director or Chief Executive Officer (CEO) who
would take responsibility for QNREF’s expanded responsibilities under the new law and would
interface directly with the QFSSR.

Funding Model for QNRF

On the basis of estimated government revenue for 2007, the 2.8 percent to be devoted to R&D
would amount to $0.76 billion, or 2.8 billion Qatari riyals (QAR) per year. Even if government
revenue decreases in subsequent years, the 2.8 percent will still amount to hundreds of mil-
lions of dollars. And even if QNRF were to receive only a fraction of the 2.8 percent, the total
amount of funding would still be increased by an order of magnitude.

Consequently, it would be prudent for QNRF to consider alternative, even multiple,
funding models to support its potential future relationships with the QFSSR or other external
funding sources. RQPI suggested several possible models, listed below. The list is not meant to
be exhaustive; rather, it is illustrative of at least some of the major alternatives QNRF should
consider.

 Expand the investigator-driven NPRP (this can be considered a “baseline” model)

e Establish a National Research Council like the U.S. NRC!3

e Establish national laboratories or R&D centers

e Fund branches of international research centers

* Fund the full spectrum of phases of R&D (this may cause some overlap with the QSTP
initiative)

* Partner with private sector firms in R&D

e Build new research centers at universities

* Fund research outside of Qatar

e DPartner with government ministries.

Some of these funding models will face capacity limits. That is, there will be a limit to
the amount of funding that can be absorbed productively. This is particularly true for models
in which funding is spent solely within Qatar. For example, the “baseline” model of investi-
gator-driven research would clearly face capacity problems—there simply are not currently
enough researchers in Qatar. Thus it seems almost inevitable that QNRF will ultimately have
to manage multiple funding models.

13 NRC functions under the auspices of the National Academy of Sciences (NAS), the National Academy of Engineering
(NAE), and the Institute of Medicine (IOM). NAS, NAE, IOM, and NRC are part of a private, nonprofit institution that
provides science, technology, and health policy advice under a congressional charter signed by President Abraham Lincoln
in 1863. The four organizations are collectively referred to as the National Academies (http://sites.nationalacademies.org/

NRC/index.htm).
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Organizational Structure
[t is not immediately clear that the current QNRF organizational structure is appropriate for
managing QFSSR or other externally funded programs. The new research budget and each of
the funding models we suggest for consideration imply a very different organizational struc-
ture. Distributing awards for investigator-led research is different from setting up a national
laboratory, for example.

Consider the following possibility: Suppose Qatar’s Supreme Council for Health were to
ask the QFSSR, or some other funding source in Qatar, to launch a remote-surgery research
program.'* This could have the following consequences for QNREF:

* The fund would have to deal with research grants of significantly larger scope and scale
(probably tens of millions of dollars per grant).
* It would have to address a variety of functional challenges and programmatic changes; for
example, it would need to learn how to
— Manage and evaluate consortia (analogous to the difference between grants to indi-
vidual researchers and grants to “centers of excellence”)
— Liaise with multiple nations representing both proposing and awarded consortia
— Field teams of program managers whose expertise spans the breadth of professional
credentials needed to select and evaluate multidisciplinary proposals and reviewer eval-
uations in medicine, robotics, communications, etc.
* It would also need to evaluate, perhaps coordinate, and possibly manage the required
research infrastructure. This might include
— Front-loaded capital spending needed to procure experimental apparatus
— Supporting the establishment of highly reliable support infrastructure, including com-
munications networks, computational resources, and power
— Managing operating rooms and theaters in multiple global locations
— Coordinating global meetings and workspace (virtual and physical) for the consortia
members
— Helping to ensure a sufficient pool of well-trained technicians in multiple disciplines.

This hypothetical possibility demonstrates that funding sources external to QNRF could
potentially create a need for it to develop a wide variety of new capabilities, which in turn
would have implications for its organizational structure. Simply expanding the legacy organi-
zational structure of QNRF would not be adequate.

Another relevant possibility is similarly instructive. Decree-Law No. (24) of 2008 man-
dates that the QNREF director report to the QFSSR on activities QNRF might undertake on
behalf of the QFSSR. It also calls for QNREF to coordinate with the GSDP in Qatar on mat-
ters related to planning and programming.'’> QNRF will therefore likely need an office specifi-
cally devoted to government relations and coordination—in this case, with the QFSSR and
the GSDP. This office would obtain planning guidance on and clarification of QNRF’s roles
and tasks; help QNRF develop alternative implementation plans consistent with national leg-

14 This example concerns the particular requirements of remote surgery. QF has recently initiated a program to enhance
national capabilities in robotic surgery, which is an intrinsic element of remote surgery.

15 See Article (23).
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islation such as Decree-Law No. (24) of 2008; gather and analyze data needed to inform deci-
sionmaking; and revise plans based on feedback from, for example, the QFSSR and the GSDP.

Given these and many other possibilities, it is clear that to ensure sustainability, the fund
will need a more flexible and adaptive organizational structure, particularly in light of the
current uncertainty regarding the amount of funding it may receive from the QFESSR or from
other funding sources external to QNRF and the kinds of programs QNRF may be called
upon to implement.

Several key considerations should inform an assessment of alternative organizational
structures. These include

* 'The number and types of initial externally funded tasks QNRF will have to perform

* 'The scope and scale of these tasks and QNRF’s current ability to perform them

* 'The time required for QNREF to be ready to perform tasks it is not prepared to carry out
now—and the assumptions needed to implement a plan to become ready

* 'The number and types of future QFSSR-like tasks and functions QNRF will have to
perform.

Such considerations suggest that the QFSSR (or other funding sources external to QNRF) will
need to provide further information before QNRF can fully assess its long-term requirements.
In the meantime, however, QNRF should begin thinking about and preparing questions that
will help facilitate such an assessment when the need arises.

RQPI believes that any potential QNRF organizational structures should

* Emphasize positions certain to be needed under nearly any scenario (e.g., leadership;
support staff for administration, finance, and data management; and staff to support the
NPRP and the UREP at current and possibly higher levels)

* Provide flexibility and adaptive budgeting mechanisms from the start. In particular, as
new programs are instituted, QNRF will need to gain rapid approval for creating new
departments and hiring new staff, and the steering committee/governing board should
require (and support the need for) maximum flexibility and adaptability in any future
organizational plans.

Staffing Levels and Tasks

The potential magnitude of the budgets QNRF would be called upon to manage under
Decree-Law No. (24) of 2008 and the different possible funding models will also directly
affect the number of staff QNRF will require. If, for example, QFSSR funding were to increase
to approximately $0.5 billion a year and remain at or near that level, QNRF would have to at
least double the size of its staff simply to manage the money.

A comparison with the staffing practices of other funding organizations accentuates the
current differences between management and staffing levels at those organizations and the
levels at QNRF (Table 3.1). The ratio of funding to number of staff at the two U.S. research
organizations shown in Table 3.1 is considerably higher than that at QNRF. Currently, this is
mainly a consequence of QNREF not being able to take advantage of economies of scale because
it is a (relatively) small organization. But the comparisons in the table strongly suggest that if
QNREF becomes responsible for more funding, staff levels will need to increase accordingly. If,
for example, QFSSR funding ever, in fact, rises to approximately $0.5 billion a year, QNRF
would likely have to expand its staff to more than 100.
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-(gal\ll)llii iﬂnding Ratio Compared with That of Other Funding Institutions

Annual Budget $/Staff Member
Institution ($ billions) Full-Time Staff (millions)
QNRF (2007) 0.01 ~15 0.7
NSF 6 ~1,700 3.5
National Institutes of Health (NIH) 28 ~6,000 4.7

NOTE: Data on NSF were obtained from http://www.nsf.gov/about; data for NIH were obtained from
http://www.nih.gov/about/budget.htm (both as of May 1, 2009).

New QNREF staff levels should also be set in line with the full range of tasks that were
either directly mandated by Decree-Law No. (24) of 2008 or stem indirectly from the legisla-
tion. These fall into three categories:

* Tasks that strongly resemble work carried out at QNRF in the past and that are covered
by the fund’s originally planned stafhing levels

* Tasks that are new in either scope or scale, or both; these may require further expansion
of the QNREF staff

e Tasks assigned to the QFSSR (or requirements of some other external funding source)
that may require QNREF to provide staff support, at least in the short term; these will also
present additional staffing needs.

The following specific QNRF tasks can currently be identified in these three categories.

Tasks similar to work QNRF has done in the past:!¢

* Set criteria for evaluating quality and granting awards to scientific research projects on
a competitive basis and in accordance with international standards and norms [Article
(22) 3]

* Enter into agreements, memoranda of understanding, and contracts related to scientific
research projects with national, regional, and international parties [Article (22) 6]

* Sponsor, organize, and participate in local, regional, and international conferences, meet-
ings, seminars, and gatherings related to scientific research [Article (22) 9]

Tasks new to QNRF in scope, scale, or both:

* Coordinate with the GSDP—without compromising the objective quality standards and
criteria noted above—on annual research and scientific plans, the intended effects of such
plans, and their consistency with the comprehensive vision and general strategic develop-
ment plan of the State of Qatar [Article (23)]

e Set plans and strategies related to scientific research and submit these to QF for approval
[Article (22) 1]

* Determine the areas of scientific research that the comprehensive development plans of
the state suggest should have priority [Article (22) 2]

16 These task lists contain unofficial English translations of the original Arabic law.
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* Receive scientific research projects for study; approve their validity, economic or social
feasibility, and future effects; and list the same in the annual plan of the fund [Article
(22) 4]

* Supervise and follow up on the execution of scientific research and evaluate the results
thereof periodically [Article (22) 5]

* Build national capacity in the fields in which QNRF conducts research and verify research
results [Article (22) 7]

e Track scientific developments both inside Qatar and abroad, cooperating and coordinat-
ing with the parties involved [Article (22) 8]

QFSSR-like tasks for which QNRF might be asked to provide support

(to the QFSSR or to some other external source of funds) in the future:

* Declare strategies and policies for scientific research and determine the priorities thereof
[Article (7) 1]

* Allocate the amounts necessary to support and finance research, studies, and scientific
projects [Article (7) 2]

* Obtain data, statistics, studies, reports, and research related to QFSSR activities from
ministries, government authorities, and other competent bodies [Article (7) 3]

* Establish the basis for and rules of QFSSR’s cooperation with educational and scien-
tific parties inside and outside the country; set policies and strategies related to such
cooperation; and determine appropriate implementation and follow-up mechanisms
[Article (7) 4]

* Support and encourage contributions from the private sector and civil society institutions
to scientific research activities in Qatar [Article (7) 5]

* Suggest and draft legislative instruments related to scientific research affairs in Qatar
[Article (7) 8]

* Help implement any other actions related to scientific research assigned to the QFSSR by
the Amir [Article (7) 9]

Tasks that are new in scope or scale greatly outnumber tasks that are similar to what
QNRF has undertaken in the past. Thus, as noted above, it seems likely that QNRF would
need to increase the number of its personnel to meet both the needs of its current programs
and the tasks outline in Decree Law No. (24) of 2008.

Progress to Date in Evolving QNRF’s Infrastructure

The changes envisaged in Decree-Law No. (24) of 2008 have not yet been implemented.
Indeed, it seems as if the provisions of this legislation exist only in law, not in fact. This limited
or attenuated state of development has implications for how well QNRF has done to date in
evolving its infrastructure.

Board of Governors
At the time Decree-Law No. (24) of 2008 went into effect, QNRF was well into the process
of putting a board of governors in place. The next steps were to elicit a selection of board can-
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didates from senior QF leaders and to forward the resulting list to the QF executive board of
directors. The QF board was then to select the QNRF board. The selection process would con-
clude once the new members had been formally invited to join and the invitees had accepted.

In 2009, RQPI worked with QF to identify a list of qualified candidates for the QNRF
board of governors, and a slate was forwarded to the QF leadership for vetting. As far as we
know, this slate of candidates or one like it remains under scrutiny, but to date, the QNRF
board selection process has not been concluded. As of early 2011, no board had been announced.
The steering committee established by QF continues to oversee QNRF policies, programs, and
operations.

Permanent Director

In 2008, QF formed a search committee to identify qualified candidates for the position of
permanent director of QNRF. Members of this committee included senior QF decisionmak-
ers and the director of RQPI. The search committee reviewed, finalized, and approved the
draft job description (presented earlier in this chapter) originally prepared by RQPI, and QF
retained a recruiting firm whose credentials and experience were appropriate to a search for
candidates to fill a high-level, international, academic administrative position. The recruiting
firm identified a pool of candidates, from which the search committee developed a short list.
The search committee then interviewed several promising prospects, using a set of interview
questions provided by RQPI. The search committee narrowed the field to two candidates and
forwarded their names, qualifications, and the committee’s evaluations to the QF leadership
for final review and decision.

This search process began before Decree-Law No. (24) of 2008 was issued. Although the
candidates who interviewed for the position in the early stages of the search were asked how
they would manage the new responsibilities included in the decree-law, the initial recruiting
effort focused for the most part on a lower-level, pre-QFSSR concept of the position, as well
as on individuals who met the requirements inherent in that concept. Thus, the search process
did not fully take into account the changed, post-QFSSR possibilities of the job. Ideally, these
new possibilities should have prompted a wholesale reevaluation of the permanent director’s
job description. Although the QF leadership acknowledged the need for such a reevaluation,
it has yet to occur, not least because the provisions of the legislation have failed to materialize.

The new law did serve, however, to focus higher levels of attention in QF on the director
position, as it became evident that that job would assume added importance and responsibility
in the future. Consequently, senior QF management became even more painstaking in their
evaluation of available candidates. Over time, however, when it became clear that development
of QFSSR-QNREF relationships as envisaged in the 2008 legislation had effectively ground to a
halt, and since the QNRF start-up team had proved its effectiveness in launching the organi-
zation, the leadership of QF confirmed as permanent director of QNRF one of the candidates
selected as a finalist in the international search effort—namely, the former start-up director
and current executive director, Dr. Abdul Sattar Al-Taie.

Funding Model, Organizational Structure, Staffing Levels, and Tasks

Funding of QNRF’s research programs has remained largely ad hoc and under the continu-
ing purview of QF. The fund’s current organizational structure also remains the same. Staft-
ing levels and tasks continue to follow the expansion plans originally approved by the steering
committee and QF leadership in March 2009. At that time, QNRF was planning to expand its
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staff to between 40 and 50 people to support current and projected QNRF programs. QNRF
and QF leadership also planned to engage with the QFSSR, once it was established, to under-
stand what types of QFSSR programs QNRF might need to support and to make further staff-
ing decisions in light of the new information. Such discussions appear to be on hold pending
implementation of Decree-Law No. (24) of 2008.

These facts indicate that QNRF has made some progress in evolving its infrastructure as origi-
nally envisioned, but challenges remain. In sum, the history of QNRF is marked by a number
of governance and infrastructure challenges. Chief among these have been the formation of
a governing board and the appointment of a permanent director. QNRF eventually met the
second challenge, selecting its former acting director as the permanent director, but it has yet
to meet the first. As of 2011, a governing board of the kind called for in QNRF’s founding
documents still had not been established. With the advent of Decree-Law No. (24) of 2008,
a historic change appeared to be at hand. However, because that decree-law has not yet been
implemented, current QNRF governance and infrastructure issues remain geared, largely as
before, toward investigator-driven research in clearly defined fields.

Actions QNRF Should Take to Evolve Its infrstructure in Anticipation of the
Need to Accommodate New Responsibilities

Governing Board

RQPI continues to recommend that QF establish a QNRF governing board that meets the
enhanced criteria spelled out in this chapter, which include a higher level of qualifications than
originally envisaged for board members. Until a tangible QFSSR-QNREF relationship devel-
ops or QNRF becomes independent as originally envisaged, the QNRF board should remain
accountable to QF for the performance of its basic programs (e.g., by including QF representa-
tion on the board). A board of nine members seems to be most appropriate, and a majority of
the board should be Qatari nationals. The next steps are to elicit a selection of board candidates
from senior QF leaders and to forward the resulting list to the QF executive board of directors
for approval and final selection of members.

Permanent Director

Similarly, at some point in the future, the position of permanent director of QNRF might
have a higher profile and much more responsibility than originally envisaged. Consequently,
RQPI recommends that the QF leadership take into account the full scope of work QNRF’s
permanent director could ultimately have to perform. This encompasses all of the elements of
the director’s original job description, as well as additional elements that stem from QNRF’s
potential future relationship to external funding sources—to include, but not necessarily be
limited to, the QFSSR.

RQPI still maintains, therefore, that two distinct positions may be required to meet the
demands of QNRF’s potential future role as both a developer and an experienced manager of
externally funded research projects. Hence, RQPI recommends that QF continue to consider
this potential future model and develop concrete plans (including detailed job descriptions) for
a two-person, two-position approach.
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Organizational Structure

If and when QNREF begins operating as Decree-Law No. (24) of 2008 envisions, simply
expanding its legacy organizational structure will be inadequate. However, until some basic
questions about QNRF’s (and the QFSSR’s) future roles are answered, RQPI is unable to rec-
ommend any particular organization from among the potential structures it has outlined in
this report.

In the interim, therefore, RQPI abides by its original recommendation that any pro-
posed organizational structure for QNRF should (1) emphasize positions that are certain to
be needed under nearly any scenario and (2) provide flexible organizational structures and
adaptive budgeting mechanisms. In this way, QNRF will be well prepared and positioned to
expand and diversify its organizational structure when the time comes to accommodate a new
operating environment of the kind envisioned in Decree-Law No. (24) of 2008.






CHAPTER FOUR
Concluding Observations

Development of a Research Culture

QNREF has made significant progress in the years since it was established. Its two main fund-
ing programs, the UREP and the NPRP, have successfully solicited hundreds of proposals
and funded millions of dollars in research conducted by individuals around the world, includ-
ing in Qatar. RQPI concludes that the administration of these programs has been conducted
responsibly and in the spirit of QF’s vision for QNRE. But how successful these programs
are—either in meeting that vision or in comparison with other funding programs—cannot
yet be determined fully. Both the NPRP and the UREP are, after all, relatively new, and most
of the measurements that would be required to make such a determination still need to be
developed and taken.

To date, QNRF’s own measurements of these programs have focused primarily on
inputs—for example, the demographics of individuals applying for research funding and the
quality of their proposals. QNRF is planning to measure ouzputs in the future, using metrics
similar to those used by other funding organizations. However, many more measurements are
available than what QNREF currently envisions (see Chapter Two and Appendix A).

QNRF’s current plan is to focus the majority of its future measurements on symbols and
resources. While these are both important aspects of RQPI’s working definition of a Qatari
research culture, few or no measurements are planned for the other aspect, attitudes and
beliefs. These are rarely identified and measured by other funding organizations, but that does
not make it any less advisable for QNRF to measure them.

For these reasons, RQPI cannot state definitively at this point that QNRF’s efforts are
leading directly to its overarching goal of fostering a research culture in Qatar, although there
are indications of productive movement in this general direction. To know whether and when
such a culture has been achieved will require measuring attitudes and beliefs, as well as sym-
bols and resources (see Chapter Two).

The concept of a research culture, while often discussed, is not well defined anywhere.
Qatar has a unique opportunity to be a leader in defining more precisely what the concept
means, at least in Qatar (by linking it initially to QNRF’s goals and eventually to a broader
national vision), and in demonstrating how the concept can be used to measure success.
Because the two main QNRF funding programs are still in development, this is the right time
to establish research-culture measurements that can be used in the future to help define, assess,
and present QNRF results to interested parties both inside and outside of Qatar.
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Governance of QNRF

The history of QNRF has been marked from the outset by governance challenges, chief among
which have been the formation of a governing board and the appointment of a permanent
director. QNRF eventually met the second challenge when QF appointed the former acting
director of QNREF to direct the fund on a permanent basis. It has yet to meet the other chal-
lenge, however, and a governing board of the kind called for in QNRF’s founding documents
has yet to be established. An ad hoc steering committee appointed by QF has provided board-
like governance on a de facto basis since the launching of QNRF’s two major research-funding
programs.

With the enactment of Decree-Law No. (24) of 2008, a historic juncture appeared to
be at hand, both for Qatar and for QNRF. The decree-law envisaged a formidable expansion
of QNRF’s role, as well as of the State of Qatar’s governance and infrastructure in support of
research. Such an expansion may yet come to pass. For now, however, it would appear to be on
hold. RQPI recommends that the best course of action in the interim would be for QNREF to
prepare itself to meet such new challenges if and when they do materialize.

The new governance challenges appear to imply the following for QNRE: First, the fund
will have to raise its governance profile, as both its board of governors and its permanent
director may have to operate at higher echelons of government than was previously expected.
Should Decree-Law No. (24) of 2008 eventually be implemented as written or should QNRF
develop other sources of funding external to itself, QNRF’s status and responsibilities will
change dramatically, requiring its governing board and its permanent director to have higher
qualifications than originally envisaged. As a result, QNRF’s governing structures as now
defined will almost certainly have to change. Simply expanding current governance, orga-
nizational, and funding structures, which are geared toward investigator-driven research
in clearly defined fields, will not be adequate for the new tasks envisioned by Decree-Law
No. (24) of 2008.

Ensuring QNRF’s Sustainability Well into the Future

At this stage in QNRF’s development, ample opportunity exists for QF and QNRF stakehold-
ers to lay the groundwork for ensuring that the fund continues to build on what it has accom-
plished thus far and remains sustainable for decades to come. To this end, the QF initiative
that commissioned this study has served, in effect, as a building block. In RQPI’s view, other
such building blocks should include the study’s core recommendations: (1) formulate new met-
rics that contribute to the development of a measurable research culture in Qatar and (2) evolve
QNRF’s infrastructure to meet foreseeable changing circumstances over time. Taking these
steps will indeed help to ensure that QNRF can and will be sustainable well into the future,
possibly even indefinitely.



APPENDIX A
Benchmarking

QNRF was modeled on several other research-funding organizations (see Greenfield et al.,
2008), so it is logical to look to other organizations when developing a set of metrics QNRF
could use to measure its progress.

This appendix documents the approaches taken by several research-granting programs
to measure and evaluate progress achieved toward strategic goals and considers how these
approaches may be applied to QNRF research programs. It reviews methods and criteria used
to assess the outcomes of undergraduate and professional research programs. In general, under-
graduate research programs seek to build human capital in research, and assessing their success
requires that award recipients be monitored as they progress through their careers. Professional
research programs have a wide range of goals, for which a correspondingly large set of mea-
sures exists. In this appendix, we review methods and criteria for program evaluation at QNRF
and suggest ways in which QNRF might adopt some of the practices identified to monitor the
achievement of UREP and NPRP goals.

Methods

There are a number of methods for assessing the achievements of research-granting programs.
RAND?s office in Cambridge, UK (RAND Europe) described the following six approaches to
evaluating research-granting programs in the European Union (RAND Europe, 2006):

* Bibliometric analysis. Bibliometric analysis uses the number of citations to publications
of sponsored research as an indicator of the acceptance of the research in the scientific
community. This method can also be used to measure collaborative goals by linking
coauthors. Limitations of the approach include the fact that the value of research is not
necessarily indicated solely by the number of publications, and cross-field assessments
may be difficult.

* Rate-of-return analysis. For applied-research programs, it is sometimes possible to cal-
culate an economic rate of return based on the discoveries and products derived from
sponsored research. This method is limited in its applicability, because it quantifies only
financial benefits, and not social benefits, which may also be desired outcomes.

* Peer review. The standard for ensuring scientific quality is peer review, which is used
to evaluate research proposals, results, and requirements for publication. Peer review
may also be used to evaluate research programs themselves. It tends to be a time-
consuming process, and it often varies in quality. Peer reviews may or may not be anony-
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mous. A closely related evaluation technique uses assembled panels of experts to perform
review functions.

* Case studies. For large research programs, case studies of individual research projects or
subprograms are often used to provide in-depth assessments. However, case studies are
limited in the number of programs they evaluate, so they may not be indicative of the
overall performance of the research program. NSF, for example, uses both expert panels
and randomly selected case studies to evaluate its research programs (Spencer and Dawes,
2008).

* Influence models. Over the long term, it is possible to construct models of the contribu-
tions of scientific discoveries to societal value through a chain of interactions. For exam-
ple, the development of advanced medical treatments may lead to an overall improvement
in health for a segment of the population. Research-program evaluation may model and
assess the contribution of sponsored research to such outcomes.

* Benchmarking. Research programs can be evaluated by direct comparison of one pro-
gram with another. However, similar programs often have divergent goals, management
experience, or grant sizes, as well as other differences, and these factors must be taken into
account when considering the results of a benchmarking exercise.

Because QNRF’s funding programs are in their first few cycles, we have chosen the bench-
marking approach to compare the UREP and the NPRP with similar research programs; other
approaches may be applicable as the programs mature and more information becomes avail-
able. The UREP and the NPRP have yet to produce a body of published research, so it is not
possible to apply the bibliographic approach, or to support the development of an influence
model, or to conduct a rate-of-return analysis for applied research. As the programs mature,
applying additional approaches to assess them will become feasible.

Our benchmarking process is slightly modified in the sense that we are benchmarking
how other research programs measure the performance of their programs rather than the ouz-
comes of these measurements. To provide a basis for analysis, we collected information on and
evaluations of several existing research programs that are based in the United States and that
provide grants to students and researchers in the United States. We selected U.S.-based pro-
grams because program information and evaluations are readily available. Since the purpose of
this analysis is to inform approaches that QNRF may wish to pursue, this choice should not
affect the results.

Table A.1 lists the research programs included in the study. These programs often track
award recipients over the long term, and no single approach is likely to cover all aspects of pro-
gram evaluation. Therefore, multiple approaches may be desirable.

The principal reason given for evaluating the outcomes of the research programs listed in
Table A.1 is to determine whether a program is providing a value to society. This value can be
economic, such as a rate of return on investment, but more often it is not so easily quantified.
For undergraduate research programs, which are generally not expected to advance scientific
knowledge significantly, the principal program goal may be providing initial research experi-
ences and developing human capital in a research community.! For professional research pro-

1 Some graduate research programs also share this goal. For example, the Ford Foundation Fellowships are intended to

increase the number of researchers from underrepresented minorities. This program performs a regular, detailed survey of
award recipients.
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Table A1
Research Programs Considered as Part of Analysis

Approximate
2008 Research or
Educational Funding

Program Type of Research Supported ($uU.s.)
U.S. National Science Foundation (NSF)  Undergraduate, graduate, and professional 6 billion
U.S. National Institutes of Health (NIH) Undergraduate, graduate, and professional 28.5 billion
U.S. National Aeronautics and Space Undergraduate, graduate, and professional 55 million

Administration (NASA)

National Science Board (NSB) NA NA
Gates Millennium Scholars Program Undergraduate 70 million
Ford Foundation Fellowships Graduate and postdoctoral 1.7 million

SOURCES: Brown, 2008; National Institutes of Health, 2009a; National Science Foundation, 2009; The National
Academies, 2009; United Negro College Fund, 2009; Universities Space Research Association, 2008.

NOTES: The United Negro College Fund administers the Gates Millennium Scholars Program (The Gates
Millennium Scholars, 2009). The National Academies administer the Ford Foundation Fellowships. NSB does not
provide direct support; it monitors research activities for the U.S. government.

grams, the measures of program outcomes may vary significantly, depending on such factors
as the discipline and overall goals of the program. The results of the evaluations are used to
modify the programs appropriately to better achieve stated goals and to assist in the design and
execution of new programs.

The analysis in this appendix assumes that the research programs are being administered
effectively; it focuses on measures that may be useful in evaluating whether QNRF programs
are achieving their goals with respect to research outcomes. Guidelines exist for appropriate
program administration. For example, NSF convened a series of workshops to explore best
practices in the management of international research experiences for undergraduates and sub-
sequently compiled a handbook of best practices (Loretz, 2002). Though specifically focused
on international undergraduate research, the handbook provides guidance that is relevant to
domestic programs as well. It includes guidance on program development, program planning
and execution, and post-research-experience activities (Loretz, 2002). An important best prac-
tice in research-program management is program evaluation and modification.

Measurements of Undergraduate Research Program Outcomes

Undergraduate Research Programs

Like the UREP, several of the research programs listed in Table A.1 support undergradu-
ate research. In the United States, three large programs support a plurality of undergraduate
research: As of 2003, NSF listed 22 programs that provide direct or indirect funding to under-
graduate students (Ailes et al., 2003); NIH manages several undergraduate research programs
in which students perform research at NIH laboratories over the course of a summer (National
Institutes of Health, 2009b); and NASA funds the Universities Space Research Association
(USRA), which is a consortium of U.S. universities that provide academic-year undergraduate
research opportunities as well as opportunities to perform summer research at NASA centers
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(Universities Space Research Association, 2008). Funding for undergraduate research is also
provided by other government agencies, foundations, and industry, and a large number of uni-
versities have their own undergraduate research programs that match motivated students with
ongoing research.

Undergraduate research programs offer students their first opportunities to perform spon-
sored research, typically under the guidance of a faculty mentor, and to participate in a research
community. Although there is significant variation in the requirements for researchers in these
programs, three components are considered standard: writing a research plan, executing and
documenting the research, and presenting the results of the research to peers. The results can
be delivered in the form of a presentation, a poster session, a written report, or any combina-
tion of these. By offering the opportunity to perform research, undergraduate research pro-
grams encourage students to seek graduate degrees and pursue careers in research. Evaluating
whether undergraduate research programs are achieving the goal of building human capital in
research requires long-term monitoring of students as they progress through their careers. Two
examples of program-specific activities are described below.

Several years ago, the USRA developed a web-based database to track participants in its
programs. The system now holds several years of data and is beginning to indicate program
success.” The Gates Foundation Millennium Scholars program provides support for under-
graduate education in general, not specifically for research. However, like research programs,
the Gates program has tracking systems in place that compare recipients and non-recipients in
order to assess the overall success of the program. Gates also prepares annual reports on student
progress (National Opinion Research Center, 2004).

The effectiveness of undergraduate research programs can also be evaluated through
random surveys of the workforce. SRI International, a consulting firm, received an NSF con-
tract to conduct a large-scale survey of recipients of undergraduate degrees to determine the
effect of undergraduate research opportunities on their career choices. Titled “Evaluating NSF
Support for Undergraduate Research Opportunities,” the multiyear study comprised an inven-
tory of U.S. undergraduate research opportunities (Ailes et al., 2003); surveys of NSF under-
graduate research-program participants (Russell, Ailes, et al., 2005; Russell, Hancock, et al.,
20006b); a survey of recent science, technology, engineering, and mathematics (STEM) gradu-
ates (Russell, Hancock, et al., 2005b); a survey of recent social, behavioral, and economic sci-
ences (SBES) graduates (Russell, Hancock, et al., 2005a); and a synthesis of findings (Russell,
Hancock, et al., 2006a).3

The results of the SRI study indicated a correlation between students participating in
undergraduate research programs and the pursuit of later careers in research. Approximately
one-half of surveyed recent U.S. undergraduate students performed sponsored research,* the
majority of whom indicated that the research experience shaped their career choices, includ-
ing the choice to pursue a Ph.D.—30 percent of undergraduates with 12 or more months of

2 Sherry Klug, Administrator, Universities Space Research Association, interview with David Ortiz, August 25, 2008.

3 Complete documentation of SRI International’s evaluation of NSF undergraduate research opportunities is available
online at http://www.sri.com/policy/csted/reports/university/index.html (as of January 8, 2009).

The surveys of recent undergraduate students revealed that 10 percent of SBES undergraduate researchers and 16 percent
of STEM undergraduate researchers were supported by NSF, NIH, or NASA; the remainder were supported by university
programs or individual professors or were not formally supported.
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research experience reported a desire to seek a Ph.D., compared with 8 percent of undergradu-
ates without research experience. Moreover, the results were robust across both STEM and
SBES graduates, although STEM graduates typically are presented with opportunities earlier
than SBES graduates.

More relevant to QNREF are the SRI International surveys of NSF-program participants.
In addition to direct support for undergraduate research (see Ailes et al., 2003), many NSF
research programs include support for undergraduate research. In 2003 and again in 2005, SRI
International randomly surveyed several thousand undergraduates who had received direct or
indirect support from NSE. More than 65 percent of the respondents had had research experi-
ence of more than one year. The results of the follow-up survey indicated that students who
participated in NSF-sponsored undergraduate research were more likely to seek Ph.D. degrees;
the majority of the respondents were in graduate school pursuing a Ph.D. at the time of follow-
up. Of course, this result may reflect a self-selection bias: Students who already planned to
seek higher education were also more likely to participate in undergraduate research. Notably,
however, a key factor in the perceived quality of an undergraduate research experience was
becoming involved in a “culture of research,” defined broadly here as participating in a range
of research-related activities, including receiving good mentorship and mentoring fellow stu-
dents, attending conferences, authoring or coauthoring journal articles, and understanding the
broader context of the research topic and goals (Russell, Hancock, et al., 2006b).

Finally, fostering opportunities throughout a student’s undergraduate career is seen as
an important activity. The USRA attempts to keep interested students engaged by offering
research support throughout the academic year, over multiple years if necessary, and through
summer internships at NASA facilities.> As noted above, many NSF-sponsored undergraduate
researchers also receive multiple years of support.

Discussion

The SRI International study demonstrated the value of undergraduate research opportunities
for developing and maintaining a research community. Evaluating the success of the UREP
program in developing Qatar’s future research leaders will require a system for tracking award
recipients and comparing them with (randomly selected) non-recipients throughout their
undergraduate education and the early stages of their careers. Tracking both recipients and
non-recipients is an important activity, because some members of the research community will
not have participated in undergraduate research, and some recipients of awards will choose to
pursue careers outside of research. Evaluating both groups allows for more effective program
development, and establishing such a system soon would provide a robust dataset for analysis,
as the UREDP, like other QNRF programs, is relatively new. This need not be an entirely new
system—for example, the current system that provides notifications and facilitates the dis-
semination of awards may also be used to facilitate tracking of students after their research
concludes.

5 Barbara Hammond, Universities Space Research Association, interview with David Ortiz, August 25, 2008.
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Measurements of Professional Research Programs

NSF Goals

NSF is a key funder of research in the United States; its budget in 2008 was more than $6 bil-
lion. Founded in 1950, the foundation today funds more than 10,000 grants annually across
seven directorates: Biological Sciences; Computer and Information Science and Engineer-
ing; Engineering; Geosciences; Mathematical and Physical Sciences; Social, Behavioral, and
Economic Sciences; and Education and Human Resources. NSF’s overarching goals include
expanding national research across this range of disciplines, supporting transformative discov-
eries within these disciplines, fostering national competitiveness through government-industry
partnerships, and sponsoring international research collaboration. These institutional goals are
similar in many ways to those of QNREF. They drive the program goals and metrics chosen, as
well as the national R&D measures they track and NSF’s self-evaluation program.

Program and Organizational Evaluation
NSF uses dozens of metrics to track the thousands of research grants it funds each year. The
metrics are based on the four NSF strategic objectives: discovery, learning, infrastructure, and

stewardship. These objectives are defined by the NSF as follows (National Science Foundation,
2008):

* Discovery. Foster research that will advance the frontiers of knowledge, emphasizing
areas of greatest opportunity and potential benefit and establishing the nation as a global
leader in fundamental and transformational science and engineering [S&E]. This goal
focuses on developing new knowledge and research techniques that will lead to important
new discoveries.

* Learning. Cultivate a world-class, broadly inclusive S&E workforce and expand the sci-
entific literacy of all citizens. With this goal, NSF seeks to increase the role of women and
minority researchers and improve science education at all levels while expanding interna-
tional collaboration.

* Research infrastructure. Build the nation’s research capability through critical invest-
ments in advanced instrumentation, facilities, IT [information technology] infrastruc-
ture, and experimental tools. This research infrastructure includes research facilities,
instrumentation networks, accelerators, telescopes, research vessels, aircraft, and earth-
quake simulators. NSF provides funds for construction, upgrades, operations, mainte-
nance, and personnel of this infrastructure.

* Stewardship. Support excellence in S&E research and education through a capable and
responsive organization. This includes the management of the NSF facilities and person-
nel as well as responsiveness to grantees.

The NSF program metrics within the discovery objective predominately assess output by
researchers, including journal publications, books, and other published materials, as well as
new patents, equipment, or instruments developed through the grant funding. These metrics
are replicable, can show trends, and are generally easy and low-cost to apply. However, this
approach makes it difficult to assess progress across various fields, since different metrics for
research output may be required, depending on the discipline. In addition, publications and
patents may not be the only means of measuring progress or outcomes, and those metrics may
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fail to account for transformational research discoveries that can lead to future innovations
and create new industries. To address this, NSF tracks the use of this research output by other
researchers, particularly those outside the field or discipline of the grantee. NSF’s assumption
is that with a larger number of outside researchers using the output, there is greater likelihood
that the research will have a transformative impact across disciplines. Conversely, output used
by only a small number of researchers within a single discipline is more likely to incrementally
advance that discipline. The discovery category also tracks collaboration across researchers,
which supports one of NSF’s strategic goals, international collaboration.

The metrics for assessing achievement of the learning objective focus on the recipients
of the research grants, including students and faculty. These individual measures can include
number of participants, demographic information, and quality of faculty research (as mea-
sured by survey instruments), as well as student outcomes such as retention and coursework
completed. These measures also assess outreach activities completed under the grants.

The metrics for assessing the development of research infrastructure quantify the construc-
tion and upgrades of facilities and equipment used by the grantees. Infrastructure includes new
technologies, tools, databases, and other inventions developed via the grants. Materials gath-
ered by the researchers, including specimens collected, germ lines developed, and other prod-
ucts, are also considered to be research infrastructure. These metrics are most often applicable
to STEM research and may be difficult to track for non-STEM facilities and research. They
are also often used for academic accreditation, with the goal of ensuring that research can be
performed at a proposed location.

NSF sets the fourth strategic goal, stewardship, for itself to evaluate its own performance
on an annual basis (National Science Foundation, 2008). Stewardship evaluation metrics
include time-to-decision, merit review process, support provided to grantees, expanding par-
ticipation to new Pls, facilities management, post-award monitoring of participant careers,
success of e-government initiatives, and security.

One component of the stewardship-evaluation effort includes the results from NSF’s Pro-
gram Assessment Rating Tool (PART), which is mandated by the U.S. government’s Office of
Management and Budget for federal agencies, including NSF, the Departments of Health and
Human Services and Labor, and the Small Business Administration. The PART evaluation
includes 20 quantitative metrics focused on NSF’s management capabilities (rather than pro-
gram evaluation), which are divided into three categories: time-to-decision, broadening partic-
ipation, and management of large facilities. Each metric has a clear target and annual measure-
ment to determine whether NSF was able to attain the goal or maintain adequate performance.
For example, in 2007, NSF achieved its goal of notifying 70 percent of grant applicants within
six months to tell them whether they won the grant. However, it missed the goal of having new
PIs for 68 percent of Small Business Innovation Research (SBIR) grants for the past two years.

These measures are tracked and evaluated every year under the Government Performance
and Results Act (GPRA) by the Advisory Committee for the GPRA Performance Assessment
(AC/GPA). NSF’s strategic goals of discovery, learning, and research infrastructure are used
as the foundation for the program monitoring and evaluation process. This process combines
case studies with peer review, gathering metrics from a sample of approximately 1,000 grant
recipients, the results of which are reviewed by a committee of outside experts.

Experts are organized into committees of visitors to review the programs across disci-
plines. In addition, each of the seven NSF directorates has an advisory committee that provides
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input from academic and industry researchers, ensuring that NSF has updated information on
the state of the art in each field of inquiry.

Once a committee has reviewed its sampling of grant recipients, it seeks to determine
whether NSF is meeting its strategic goals. Based on this review process, AC/GPA offers annual
recommendations to NSF on issues such as grant management, broadening participation, and
expanding high-risk/high-reward research. In response to these recommendations, NSF man-
agement recently developed new grant evaluation and monitoring criteria, created new pro-
grams for increasing the participation of women and minorities in science, and revised its
2006-2011 Strategy Plan.

The self-evaluation program that is part of NSF’s stewardship goal is shown in Figure A.1

Categories of Metrics
NSF also tracks extensive national and state-level metrics related to research and development,
along with completing surveys of public attitudes toward science and technology. These data
are then compiled by NSB, which comprises 24 members appointed by the president from both
industry and academia. NSB meets six times each year to provide oversight over NSF policies
and budget approval, along with major programs and projects. Board members also present
congressional testimony on science and technology policy issues and NSF’s research directions.
NSB tracks science and technology metrics and publishes an analysis and policy recom-
mendations every two years for decisionmakers. There are more than 400 of these metrics, in
eight categories (National Science Foundation, 2008):

* Elementary and secondary education
* Higher education in S&E
o S&E labor force

Figure A.1
NSF Program and Organizational Review Process

Strategic Goals

Discovery Learning Research Infrastructure Stewardship
Advancing frontiers ==  S&E workforce and == Advanced instrumentation == Supporting excellence in
of knowledge scientific literacy and facilities S&E research and education
AC/GPA Annual goals

! !

Time-to-decision
Merit review

Customer service
Directorate Advisory Committees Broaden participation

Committees of Visitors Manage large facilities
Post-award monitoring
E-government

IT security

RAND TR7125-A.1
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R&D: national trends and international linkages

Academic R&D

* Industry, technology, and the global marketplace

S&T [science and technology]: public attitudes and understanding
State indicators.

The resulting NSB report, Science and Engineering Indicators, provides policymakers with
data for prioritizing S&T goals (National Science Board, 2008). Policymakers at national and
state levels also use these metrics to assess the competitiveness and the innovative capacity of
the United States. NSB includes specific policy recommendations in its reports. Recommenda-
tions from its 2008 report include:

* 'The Federal Government should increase funding for basic research while enhancing
its transformational nature and should drive future innovations. These innovations will
create new industries and jobs while enhancing the country’s global competitiveness.

* Industry, government, and universities need greater intellectual interchange. Industry
researchers should participate as authors and reviewers for peer-reviewed publications.

* New data are needed to track the implications for the U.S. economy of the globalization
of manufacturing and services in high-technology industries.






APPENDIX B
Measurements of the U.S. National Science Board'

Overview Measurements

* Real gross domestic product (GDP) growth, by region/country

* World GDP shares, by region/country

* Real GDP growth and population increase, by region/country

* Per capita GDP, by region/country

* Per capita GDP gap with United States, by region

* Per capita GDP gap with United States relative to region’s GDP

* Productivity output per employed individual

* Inflation-adjusted productivity gap with United States, by region

* High-technology manufacturing share of total manufacturing, by region/country

* World share of high-technology manufacturing, by region/country

* Export volume of high-technology manufactures, by region/country

* World share of high-technology manufacturing exports, by region/country

e U.S. trade balance in high-technology goods

e U.S. advanced technology product trade balance, by region

e U.S. receipts and payments of royalties and fees for intellectual property

e U.S. Patent and Trademark Office (USPTO) patent applications, by region/country

* Proportion of total USPTO patent applications from Asia and the European Union (EU)

e Scientific and technical articles in peer-reviewed journals, by region/country

* Estimated research and development (R&D) expenditures and share of world total, by
region

* Gross domestic expenditures on R&D, by selected region/country

e Share of industrial R&D, by industry sector and selected region/country

* Organisation for Economic Co-operation and Development (OECD) industry R&D, by
funding sector

* Industrial R&D financed by foreign sources

* Composition of GDP and R&D/GDP ratio for selected countries, by sector

* R&D share of GDP, by selected countries

* Basic research share of GDP, by country/economy

* Basic research share of R&D, by country/economy

e R&D performed by U.S. afhiliates of foreign companies in the United States, by investing
region, and performed by foreign affiliates of U.S. multinational corporations, by host
region

1 National Science Board, 2008.
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R&D performed in Asia by majority-owned affiliates of U.S. parent companies, by region
and selected country

National R&D expenditures, by funding sector

Federal R&D budget authority, by budget function

National R&D expenditures, by character of work, and basic research, by performer and
source of funds

Population 15 years old or older with tertiary education, by country/region

Researchers in OECD and selected non-OECD locations

Science and technology employment

Average annual growth rates of S&E occupations versus all workers

U.S. workforce in S&E occupations

Largest sectors of employment for individuals in S&E occupations, by North American
Industry Classification System (NAICS) sector

Workers in S&E occupations, by age group

S&E workers by cohort and age group

Bachelor’s degree—level S&E knowledge needed by individuals in workforce with highest
degree in S&E

Employment sector for individuals with highest degree in S&E and S&E doctorate holders
Distribution of S&E degree holders with R&D as major or significant work activity, by
field of highest degree and occupation

Total tertiary degree attainment by 25- to 64-year-olds, by country

Difference in total tertiary degree attainment between 25- to 34-year-olds and 25- to
64-year-olds, by country

Attainment of four-year tertiary and advanced research degrees by 25- to 64-year-olds,
by country

Attainment of four-year tertiary and advanced research degrees by 25- to 34-year-olds,
by country

First university natural sciences and engineering degrees, by selected country

Natural sciences and engineering doctoral degrees, by selected country

S&E doctoral degrees earned by foreign students, by selected industrialized country and
field

Foreign-born individuals in U.S. S&E workforce, by degree level

Student, exchange, and other high-skill-related U.S. temporary visas issued

Average mathematics score of students in grades 4 and 8

U.S. and international math and science scores for grades 4 and 8 and 15-year-old students

Elementary- and Secondary-Education Measurements

Proficiency in specific mathematics knowledge and skill areas of students in grades 3
and 5

Proficiency in specific mathematics knowledge and skill areas of students in grades 10
and 12

Average mathematics score of students in grades 4 and 8

Proficiency in mathematics and science, grades 4, 8, and 12

High school graduates completing advanced mathematics courses, by subject
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 High school graduates completing advanced S&E courses, by subject: selected years

* High school graduates completing advanced mathematics courses, by gender and race/
ethnicity

* High school graduates completing advanced S&E courses, by gender and race/ethnicity

* High school graduates completing advanced mathematics and other S&E courses, by
school poverty level

* Practice teaching of public middle and high school teachers with less than 5 years of
teaching experience

* Preparedness for first-year teaching of public middle and high school mathematics and
science teachers with less than 5 years of experience, by participation in practice teaching

* Professional development of public middle and high school teachers during past 12
months, by topic

* Professional development of public middle and high school teachers during past 12
months, by topic and time spent

* Professional development of public middle and high school teachers during past 12
months, by format

* Collaborative professional development activities of public middle and high school
teachers

e Teaching vacancies at public secondary schools, by subject

e DPublic middle and high school mathematics and science teachers not satisfied with salary,
by minority enrollment and school poverty level

* One-year attrition rate of public school teachers

* Bachelor’s degree recipients working in the next year and in ten years in same or different
occupation

* Perceptions of working conditions of public middle and high school mathematics and sci-
ence teachers, by minority enrollment and school poverty level

e Serious student problems reported by public middle and high school mathematics and
science teachers, by minority enrollment and school poverty level

* High school completion rates of 18- to 24-year-olds, by race/ethnicity

* High school graduates enrolled in college in October after completing high school, by
gender and type of institution

* High school graduation rates, by OECD country

Measurements of Higher Education in Science and Engineering

* Higher education faculty employed part time, by highest degree

e Average annual tuition, fees, room, and board for public 4-year institutions, total student
aid dollars, and disposable personal income

* Grants and loans as percentage of undergraduate student aid

* Full-time S&E graduate students, by field and mechanism of primary support

e Full-time S&E graduate students with primary support from federal government, by field

* Primary mechanisms of support for S&E doctorate recipients, by citizenship, gender, and
race/ethnicity

* Freshmen intending S&E major, by race/ethnicity

e Foreign students, by field of study
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e Foreign undergraduate student enrollment in U.S. universities, by field (S&E and all
fields) for top 10 places of origin

» U.S. engineering enrollment, by level

* First-time full-time graduate enrollment in engineering and computer sciences and unem-
ployment rate of all workers

» S&E graduate enrollment, by citizenship and race/ethnicity

* Underrepresented minority share of S&E degrees, by degree level and field

* S&E bachelor’s degrees, by field

* Female share of S&E bachelor’s degrees, by field

* Minority share of S&E bachelor’s degrees, by race/ethnicity

* S&E master’s degrees, by field

o S&E master’s degrees, by gender

* S&E master’s degrees, by race/ethnicity and citizenship

e S&E doctoral degrees earned in U.S. universities, by field

e U.S. citizen female share of doctoral degrees, by field

e U.S. citizen underrepresented minority S&E doctoral degrees, by race/ethnicity

» S&E doctoral degrees, by gender, race/ethnicity, and citizenship

* Foreign share of U.S. S&E degrees, by degree and field

* U.S. S&E doctoral degree recipients, by selected Asian country/economy of origin

e U.S. S&E doctoral degree recipients, by selected Western European country

e U.S. S&E doctoral degree recipients from Europe, by region

» U.S. S&E doctoral degree recipients from Canada and Mexico

* Plans of foreign recipients of U.S. S&E doctorates to stay in United States

e Short-term stay rates of foreign recipients of U.S. S&E doctorates, by place of origin

* Postdoctoral students at U.S. universities, by field

* Postdoctoral students at U.S. universities, by citizenship status

* Attainment of tertiary-type A and advanced research programs, by country and age group

* First university S&E degrees in Asia, Europe, and North and Central America, by field

e First university natural sciences and engineering degrees, by selected countries

» S&E doctoral degrees earned in Europe, Asia, and North America, by field

* Natural sciences and engineering doctoral degrees, by selected country

e Foreign students enrolled in tertiary education, by country

» S&E foreign graduate student enrollment, by selected industrialized country and field

* S&E doctoral degrees earned by foreign students, by selected industrialized country and
field

Measurements of the Science and Engineering Labor Force

e Science and technology employment

e Average annual growth rates of S&E occupations versus all workers

* Annual average growth rate of degree production and occupational employment, by S&E
field

» U.S. workforce in S&E occupations

* Projected increase in employment, for S&E and selected other occupations
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Projected job openings as percentage of 2004 employment, for S&E and selected other
occupations

Inflation-adjusted change in mean salary 1 to 5 years after degree, by field and level of
highest degree

Mean salaries of S&E and S&E-related degree recipients 1 to 5 years after degree, by field
and level of highest degree

Median salaries for bachelor’s degree holders, by years since degree

Individuals with highest degree in S&E employed in jobs closely or somewhat related to
highest degree, by years since highest degree

S&E bachelor’s degree holders employed in jobs closely related to degree, by field and
years since degree

Unemployment rate, by occupation

Unemployment rates for individuals with highest degree in S&E, by years since highest
degree

Involuntarily out-of-field rates of individuals with highest degree in S&E, by years since
highest degree

Employment distribution across science, technology, engineering, and mathematics
(STEM) occupations

Employment sector for individuals with highest degree in S&E

Largest sectors of employment for individuals in S&E occupations, by NAICS sectors
Individuals with highest degree in S&E employed in private business, by employer size
Educational distribution, by nonacademic S&E occupations

Distribution of S&E degree holders with R&D as major work activity, by level of education
Distribution of S&E degree holders with R&D as major work activity, by field of highest
degree

S&E doctorate holders with R&D as major work activity, by field and years since degree
Salary distribution of S&E degree holders employed full time, by degree level

Median salaries of S&E graduates, by degree level and years since degree

Age distribution of individuals in S&E occupations, by gender

Age distribution of doctorate holders in S&E occupations, by gender

College-educated women and ethnic minorities in nonacademic S&E occupations
Women and ethnic minority doctorate holders in nonacademic S&E occupations
Women as proportion of S&E workforce, by broad field of occupation

Age distribution of individuals in S&E occupations, by race/ethnicity

Age distribution of S&E doctorate holders in S&E occupations, by race/ethnicity
Recent S&E recipients in career-path jobs within 3 months of degree, by field

Doctorate recipients holding tenure and tenure-track appointments at academic institu-
tions 4—6 years after degree, by field

Field of doctorate of U.S.-educated S&E doctorate recipients in postdoctoral (postdoc)
positions

Proportion ever holding a position among S&E doctorate holders, by field and year of
doctorate

Median time spent in positions for S&E doctorate recipients completing postdocs, by
field and year of doctorate

Growth of job benefits for S&E doctorate holders in postdoc positions, by field and year
of doctorate
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* Former or current postdocs who took first postdoc position because other employment
not available, by field and year of doctorate

* Former postdocs” evaluation of degree to which postdoc position helped career, by year
of doctorate

* S&E doctorate holders in tenured or tenure-track positions in 2006, by field, postdoc
status, and year of doctorate

e S&E doctorate holders in 1997-2001 graduation cohort in tenured or tenure-track posi-
tions, by degree field and postdoc status

e S&E doctorate holders in 1997-2001 graduation cohort with R&D as primary or sec-
ondary work activity, by degree field and postdoc status

* S&E doctorate holders in 1997-2001 graduation cohort with job closely related to degree
field, by degree field and postdoc status

e Salary of former postdocs relative to non-postdocs for S&E doctorate holders in 1992-96
graduation cohort, by degree field and sector of employment

* Age distribution of individuals in labor force with highest degree in S&E

* Age distribution of individuals in labor force with highest degree in S&E, by degree level

* Cumulative age distribution of individuals in labor force with highest degree in S&E, by
degree level

* Age distribution of S&E doctorate holders in labor force

* Employed S&E degree holders older than 50, by selected field

* Older S&E degree holders working full time, by degree level

* Researchers in OECD countries

e Tertiary-educated population more than 15 years old

e R&D employment of U.S. multinational corporations (MNCs) at their foreign affiliates
and foreign MNC:s at their U.S. afhliates

* R&D employment of U.S. MNCs in United States and at their foreign afhiliates

 Canadian awards of permanent residency to university graduates, by degree level

* Stock of workers in Canada on high-skilled temporary work visas, by skill level

 High-skilled workers with visas in Japan, by region of origin

e Foreign-born individuals with highest degree in S&E living in the United States, by place
of birth

e Citizenship of junior and guest scientists at Max Planck Institutes

* Foreign-born S&E degree holders with highest degree from foreign institution, by year of
entry to the United States

* Distribution of foreign-born S&E degree holders, by citizenship/visa status and year of
entry to the United States

* Distribution of occupations of new recipients of U.S. H-1B temporary work visas

 Country of citizenship for new recipients of U.S. H-1B temporary work visas

* Country of citizenship for new recipients of U.S. H-1B temporary work visas holding
doctorates

* Five-year stay rates for U.S. S&E doctorate recipients with temporary visas, by place of
origin

* Top countries of origin of persons with tertiary-level education or better who reside

abroad in OECD countries
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Measurements of Research and Development: National Trends and
International Linkages

National R&D, by performing sector and source of funds

Shares of national R&D expenditures, by performing sector and source of funds
National R&D expenditures, by funding sector

National R&D, by character of work, and basic research, by funding and performing
sectors

R&D performing and funding sectors, by character of work

Projected federal obligations for R&D, by agency and character of work

Federal obligations for R&D, by performing sector

Estimated federal obligations for research, by agency and major S&E field

Difference in U.S. performer- and agency-reported federal R&D

External users at Department of Energy facilities, by science program

Federal R&D budget authority, by budget function

Research and experimentation credit claims as percentage of industry-funded R&D
U.S. states with credits for company-funded R&D

Estimated R&D expenditures and share of world total, by region

R&D expenditures of United States and G-7 and OECD countries

Composition of GDP for selected countries, by sector

R&D share of GDP

R&D share of GDP, by selected countries

Basic research share of GDP, by country/economy

Basic research share of R&D, by country/economy

Total OECD R&D, by funding sector

Share of industrial R&D for selected countries and European Union, by industry sector
OECD industry R&D, by funding sector

Industrial R&D financed, by foreign sources

Industrial R&D by information and communications technologies sector for selected
countries and European Union

Academic R&D share of all R&D for selected countries/economies and all OECD
Academic R&D financed by industry for selected countries and all OECD

Government R&D support for selected countries, by socioeconomic objective

R&D performed by U.S. affiliates of foreign companies in the United States, by investing
region, and performed by foreign affiliates of U.S. MNCs, by host region

Regional shares of R&D performed abroad by foreign affiliates of U.S. MNCs

R&D contracted out in United States by manufacturing companies as ratio of company-
funded and -performed R&D

U.S. trade in research, development, and testing services

Worldwide industrial technology alliances and those with at least one U.S.-owned
company

SBIR awards and funding
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Measurements of Academic Research and Development

Academic R&D, basic and applied research, and basic research as share of total of each
category

Academic R&D expenditures, by character of work, and national R&D expenditures, by
performer and character of work

Average annual R&D growth, by performing sector

Federal and non-federal academic R&D expenditures

Sources of academic R&D funding

Academic R&D expenditures, by field

Changes in share of academic R&D in selected S&E fields

Federal agency academic research obligations, by field

Major agency field shares of federal academic research obligations

Sources of academic R&D funding for public and private institutions

Share of academic R&D, by rank of university and college academic R&D expenditures
Components of institutional R&D expenditures for public and private academic
institutions

Academic institutions receiving federal R&D support, by selected Carnegie classification
Current fund expenditures for research equipment at academic institutions, by field
Source of funds for new construction of S&E research space

Average annual growth rate for employment of S&E doctorate holders

S&E doctorate holders employed in academia, by degree field

S&E doctorate holders, by type of academic appointment

Share of doctoral S&E faculty positions held by women, by rank

Share of underrepresented minorities among S&E doctorate holders employed in aca-
demia, by citizenship status and years since degree

Share of Asians/Pacific Islanders among S&E doctorate holders employed in academia, by
citizenship status and years since degree

Share of all whites and white males among S&E doctorate holders employed in academia,
by years since degree

Age distribution of S&E doctorate holders employed in U.S. academic institutions

S&E doctorate holders with recent degrees employed at academic institutions, by type of
position

Faculty and tenure-track status of S&E doctorate holders employed in academia 4 to 7
years after receiving degree

S&E doctorate holders employed in academia with research or teaching as primary or
secondary work activity, by degree field

S&E article output, by major S&E publishing region/country

Worldwide output of S&E articles, by number of article-producing countries

Worldwide S&E articles, institutional authors, and author names

Share of worldwide S&E articles coauthored domestically and internationally

S&E article output of U.S. nonacademic sectors

S&E articles from Federally Funded Research and Development Centers (FFRDCs), by
field

S&E articles and citations in all fields, by selected region/country

United States, European Union, and Asia-10 share of cited papers, by citation percentile
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Index of highly cited articles, by selected region/country
U.S. academic share of patenting by U.S. private and nonprofit sectors
Median net royalties from academic patenting activities

Measurements of Industry, Technology, and the Global Marketplace

Average annual GDP growth for the United States, the European Union (EU), and Japan
GDP per capita for the United States, the EU, and Japan

GDP per hour worked for the United States, the EU, and Japan

Hourly compensation costs for manufacturing production workers for the United States,
EU-15, and Japan

Services and goods shares of global economic activity

Value-added revenue and world share of market-oriented knowledge-intensive service
industries, by selected regions/countries

Global value-added revenue of communication services and world share of selected regions
Global value-added revenue and world share of selected service industries, by selected
regions/countries

Global high-technology manufacturing industry gross revenue and share of all manufac-
turing industries

Value-added revenue and world share of high-technology manufacturing industries, by
selected regions/countries

World share of apparent consumption of high-technology manufacturing industries
Value-added share of gross revenue of U.S. manufacturing industries

High-technology share of all manufacturing industry value-added revenue for selected
regions/countries

Global value-added revenue of communications equipment and world share of selected
regions/countries

Global value-added revenue of computer manufacturing industry and world share of
selected regions/countries

U.S. industry investment in capital equipment and share of equipment type

Global exports of high-technology manufacturing industries and world share of selected
regions/countries

U.S. world export share for individual high-technology manufacturing industries

Trade balance and share of gross revenue for U.S. high-technology manufacturing
industries

U.S. trade balance for individual high-technology manufacturing industries

U.S. merchandise trade balance, by product type

U.S. advanced technology product trade balance, by world and region

U.S. trade balance, by technology area

U.S. receipts and payments of trade for intellectual property and receipts share of trade
volume

U.S. trade in intellectual property between unaffiliated companies

U.S. S&E articles by authors in private industry as share of all U.S. S&E articles, by
selected field
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U.S. S&E basic research articles by authors in private industry as share of all U.S. S&E
basic research articles, by selected field

Industry S&E basic research articles as share of all industry S&E articles, by selected field
S&E articles with industry authors, by institutional author type

Industry-coauthored S&E articles, by sector of coauthorship

USPTO patent applications and share of total, by inventors from selected regions/
countries/economies

Average annual growth rate of USPTO patent applications for inventors from selected
regions/countries/economies

USPTO patents granted per capita for inventors from selected U.S. states

USPTO patents granted, by type of ownership

European Patent Office (EPO) patent applications and share of total, by inventors from
selected regions/countries/economies

USPTO Information and Communications Technology (ICT) patents granted and share
of total, by inventors from selected regions/countries/economies

USPTO biotechnology patents granted and share of total, by inventors from selected
regions/countries

Triadic patent applications and share of total, by inventors from selected regions/countries
U.S. high-technology small business formation

U.S. high-technology small business formation, by share of selected technology areas
Share of angel and venture capital investment, by financing stage

Angel and venture capital investment

Angel investment, by share of seed-startup and early activities

Share of top three technology areas receiving angel capital investment

U.S. venture capital investment, by stage of investment

U.S. venture capital investment, by share of selected industry

Measurements of Public Attitudes and Understanding About Science and
Technology

Primary source of information, by use

Primary source of current news events and science and technology information

Primary source of information about specific scientific issues

Network nightly news coverage of science and technology

Attendance at informal science institutions, by institution type and education level
Correct answers to scientific literacy questions

Correct answers to polar and nanotechnology questions, by factual knowledge of science
Correct answers to scientific literacy questions, by country/region

Scientific literacy in Europe

Public assessment of scientific research

Attitudes toward government funding of scientific research

Importance of process, credentials, and external validation to belief that something is
scientific, by education level

European perceptions of scientific nature of various fields

Worry about quality of environment
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Public priorities for environmental protection versus economic growth
U.S. and Canadian views on credibility of sources of information on biotechnology
* Trust in information sources about genetically modified foods

Public attitudes toward stem cell research

State Indicators

* 4th grade mathematics performance

* 4th grade mathematics proficiency

* 4th grade science performance

* 4th grade science proficiency

e 8th grade mathematics performance

e 8th grade mathematics proficiency

* 8th grade science performance

* 8th grade science proficiency

* Public school teacher salaries

* Elementary and secondary public school current expenditures as share of gross domestic
product

* Current expenditures per pupil for elementary and secondary public schools

e Share of public high school students taking Advanced Placement exams

e Share of public high school students scoring 3 or higher on at least one Advanced Place-
ment exam

 High school graduates or higher among individuals 25-44 years old

* Bachelor’s degrees conferred per 1,000 individuals 18-24 years old

* Bachelor’s degrees in natural sciences and engineering conferred per 1,000 individuals
18-24 years old

o S&E degrees as share of higher education degrees conferred

» S&E graduate students per 1,000 individuals 25-34 years old

* Advanced S&E degrees as share of S&E degrees conferred

* Average undergraduate charge at public 4-year institutions

* Average undergraduate charge at public 4-year institutions as share of disposable personal
income

* State expenditures on student aid per full-time undergraduate student

* Associate’s degree holders or higher among individuals 25-44 years old

* Bachelor’s degree holders or higher among individuals 2544 years old

* Bachelor’s degree holders potentially in the workforce

* Individuals in S&E occupations as share of workforce

* Employed S&E doctorate holders as share of workforce

* Engineers as share of workforce, by state

e Life and physical scientists as share of workforce

* Computer specialists as share of workforce

e R&D as share of GDP

e Federal R&D obligations per civilian worker

* Federal R&D obligations per individual in S&E occupation

* Industry-performed R&D as share of private-industry output
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* Academic R&D per $1,000 of GDP

* S&E doctorates conferred per 1,000 S&E doctorate holders

* Academic article output per 1,000 S&E doctorate holders in academia

* Academic article output per $1 million of academic R&D

* Academic patents awarded per 1,000 S&E doctorate holders in academia

e DPatents awarded per 1,000 individuals in S&E occupations
 High-technology share of all business establishments

* Net high-technology business formations as share of all business establishments
* Employment in high-technology establishments as share of all employment
* Average annual federal SBIR funding per $1 million of GDP

* Venture capital disbursed per $1,000 of GDP

* Venture capital deals as share of high-technology business establishments

* Venture capital disbursed per venture capital deal

Table B.1
NSB Measurements That May Be Applicable to QNRF

Measurement Category Metrics

S&T outcomes U.S. Patent and Trademark Office (USPTO) patent applications
European Patent Office (EPO) patent applications
Receipts and payments of royalties and fees for intellectual property
Scientific and technical articles in peer-reviewed journals
Science and technology employment
New business start-ups, by field
Angel and venture capital investment
Productivity output per employed individual

R&D National R&D expenditures, by funding sector
Government funding for R&D, by performing sector
Industrial R&D financed by domestic sources
Industrial R&D financed by foreign sources
Basic research share of R&D
Applied research share of R&D

Education Total tertiary degree attainment by 25- to 64-year-olds
Foreign-born individuals in workforce, by degree level
Higher education faculty employed part time, by highest degree
Higher education faculty employed part time, gender, race/ethnicity, and citizenship
Full-time graduate students, by field and mechanism of primary support
Bachelor’s degrees, by field
Bachelor’s degrees, by gender, race/ethnicity, and citizenship
Master’s degrees, by field
Master’s degrees, by gender, race/ethnicity, and citizenship
Doctoral degrees, by field
Doctoral degrees, by gender, race/ethnicity, and citizenship
Individuals employed in jobs closely or somewhat related to their highest degree
Five-year stay rates for undergraduate recipients with temporary visas, by place of
origin
Five-year stay rates for graduate recipients with temporary visas, by place of origin

Resources and capital Current fund expenditures for research equipment at academic institutions, by field
investment Source of funds for new construction of research space

Source of funds for new construction of performance space

Industry investment in capital equipment and share of equipment type
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APPENDIX D
Literature on Balancing Intrinsic and Extrinsic Motivations

Research on motivation emphasizes the importance of individuals believing that they are sup-
ported by their organization. A 1993 review of prior research indicated that individuals’ per-
ception of the extent to which the organization values their contributions and cares about
their well-being (defined as perceived organizational support) relates to their level of organi-
zational citizenship behavior (Shore and Wayne, 1993). Organizational citizenship behavior
includes extra-role behavior, or additional effort beyond that required for daily job responsi-
bilities. Shore and Wayne (1993) emphasize the importance of perceived organizational sup-
port as a determining factor in employees” behavior. They also find that employees bound by
economic exchanges rather than by social exchanges are less likely to be contributing citizens.
A meta-analysis of 128 studies spanning multiple decades concluded that extrinsic rewards sig-
nificantly undermine intrinsic motivation (Deci et al., 1999). In other words, those responding
to financial incentives will engage in organizational citizenship behavior only if there is direct
financial reward. In contrast, those who perceive greater organizational support in a social
sense will act as strong and contributing citizens for reasons other than financial. Therefore,
financial incentives should be carefully calibrated so as not to overshadow intrinsic motivators.

63






APPENDIX E

Establishment of Qatar Foundation for the Support
of Scientific Research (QFSSR)

His Highness Sheikh Tamim Bin Hamad Al-Thani, deputy of the Crown Prince has issued,
yesterday, the Decree-Law No. (24) of 2008, concerning the support and organization of the
scientific research.

The Decree stipulated the execution thereof and that it shall be published in the Official

Gazette, as follows:

Decree-Law No. (24) of 2008, concerning the support and organization of
the scientific research

We, Tamim Bin Hamad Al-Thani, deputy of the Crown Prince of Qatar,

Having perused the Constitution and Law No. (5) of 1989, concerning the general budget of
the State and the Draft-Law submitted by the Council of Ministers, have decided to promul-
gate the following law:

Chapter 1:
Definitions

Article (1)
By application of the provisions of this law, the following words and expressions shall have the
meanings assigned to them, unless the context provides another meaning:

The Foundation: Qatar Foundation for the Support of Scientific Research

Board: Board of directors

Chairman: Chairman of the board of directors

General manager: General manager of the Foundation

Fund: Qatar National Fund for Research at Qatar Foundation for Education, Sciences
and Social Development.

Chapter 2:
Support of the Scientific Research

Article (2):

8,2% of the government revenues of the State budget shall be allocated to support the scientific
research and the rest of the said proportion shall be deemed as the main annual income of the
Foundation.
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Article (3):

The Foundation shall undertake the management, development and investment of the said
remaining proportion, in a way based on economic basis and standards. It shall determine the
aspects of spending such proportion in order to support the scientific research and to raise the
level thereof, according to the provisions hereof.

Chapter 3:
Establishment of the Foundation, Its Objects and Competences

Article (4):

A Foundation named “Qatar Foundation for the Support of Scientific Research” shall be estab-
lished. It shall have a legal personality and an independent budget and it shall directly report
to the Amir.

Article (5):
The headquarters of the Foundation shall be in the city of Doha. Other locations or offices may
be established inside or outside the State, by a resolution of the board of directors.

Article (6):

The Foundation aims at supporting and financing scientific research, raising the level thereof,
managing, developing and investing the sources allocated thereto. It works particularly on
achieving the following:

1. Spreading the creation and innovation culture and the scientific research among citi-
zens, promoting the awareness regarding the importance of scientific research and tech-
nology as an essential pillar for progress and future achievement.

2. Providing support and service for the development plans in a comprehensive way and
linking the scientific research to the society’s needs and local problems, participating in
the settlement of regional and international problems in order to achieve more progress.

3. Attending for the support of research submitted by national authorities and institutions
which work on developing techniques to enhance productivity and services, to decrease
their costs and reach high levels of quality and safety in the various public sectors.

4. Orienting, encouraging and supporting investment in the fields of scientific research
and providing the necessary support to the institutions, authorities and researchers
interested therein.

Article (7):
The Foundation may initiate all the acts and deeds necessary for the achievement of its goals,
particularly:

1. Declaration of strategies and policies of scientific research and determination of the
priorities thereof

2. Allocation of the amounts necessary for the support and financing of research, studies,
study and scientific projects

3. Obtaining of data, statistics, studies, reports and research related to its activities from
ministries, government authorities and other competent bodies
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4. Establishment of the basis and rules of cooperation with educational and scientific par-
ties inside and outside the country, setting of policies and strategies related to such
cooperation and determination of the implementation and follow-up mechanisms

5. Support and contribution of the private sector and civil society institutions in the scien-
tific research activities

6. Investment of the Foundation’s funds and increase of the revenues thereof pursuant to
economic standards and setting of the regulations ensuring the same

7. Suggestion of a system for the payment of the revenues generated from the investment
of the Foundation’s funds in the methods determined by virtue of a decision issued by
the board of directors

8. Suggestion of legislative draft instruments related to the scientific research affairs

9. Any other scientific research-related acts assigned to the Foundation by the Amir

Chapter 4:
Management of the Foundation

Article (8):

The Foundation shall be managed by a board of directors formed of a chairman and a vice-
chairman, as well as a number of experienced members who are interested in the scientific
research. A decision as to their appointment and the determination of their remunerations shall

be issued by the Amir.

The term of membership of the board is three years, renewable for another similar term or
terms.

The board shall have a secretary. The board shall appoint such secretary and determine his
competences and remuneration by virtue of a decision.

Article (9):

The board shall have the necessary powers and authorities which enable it to manage the Foun-
dation’s affairs. It shall take all the actions it deems appropriate to achieve its goals, without
complying with the government rules and regulations, and it shall, in particular:

Set the general policies of the Foundation and supervise the execution thereof

Declare the plans and strategies and set the policies for scientific research

Issue the organization structure of the Foundation

Issue the administrative and financial bylaws and the Foundation employees affairs
bylaw

Declare the annual balance sheet and final account of the Foundation

Issue an investment regulation for the Foundation’s funds

7. Acceptance of aids, endowments and donations offered to the Foundation by individu-
als, authorities or national and foreign institutions
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Article (10):

The board shall hold a meeting upon the invitation of its chairman or his deputy, at least once
every month and whenever it is necessary. The meeting shall not be deemed properly convened
unless with the presence of the majority of its members, provided that the chairman or his
deputy is present. The decisions of the board are issued by the majority of votes of the members
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present. In the event of tie votes, the chairman or his deputy in the event where he is absent
shall cast the decisive vote. Delegation as to presence or voting is not allowed and the sessions

of the board shall be closed.

Article (11):

The board may call any employee of the Foundation or others which it deems experienced or
having the scientific stature to attend the meeting. The persons invited to the meeting shall
have the right to participate in the discussions without having the voting right.

Article (12):
The minutes of the meetings of the board and the decisions thereof shall be noted in a special
register signed by the chairman and the secretary.

Article (13):

The chairman has the right to sign on behalf of the Foundation in everything related to its
affairs. He may delegate one of the members of the board to sign, in relation to matters it shall
determine.

Article (14):
The chairman shall represent the Foundation before the courts and in its relations with others.

Article (15):

The Foundation shall have a general manager, whose appointment shall be determined by
virtue of decision issued by the board. The general manager shall attend the sessions of the
board without having the right to vote.

Article (16):

The general manager undertakes, under the supervision of the board and within the frame-
work of the general policy of the Foundation, the settlement of the administrative and financial
affairs of the Foundation, according to internal bylaws and regulations and the decisions issued
by the board, within the prescribed annual budget, and in particular, the following:

General supervision of the administrative body of the Foundation

Execution of the decisions of the board

Suggestion of draft bylaws related to the Foundation

Preparation of the annual balance sheet and final account of the Foundation
Preparation of a report on the Foundation’s business during the financial year
Suggestion of an organization structure for the Foundation

7. Any other works assigned to it by the board according to the provisions hereof

A N

Article (17):

Neither the chairman of the board, his deputy, any member of the board, the general manager
or any of the Foundation’s employees shall have a personal interest, whether directly or indi-
rectly, in the contracts entered into with or for the account of the Foundation or in the projects
which it undertakes or in any of its business fields.
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Chapter 5:
Financial System of the Foundation

Article (18):
The resources of the Foundation are formed of the following:

A proportion of 8,2% of the government revenues in the general budget of the State
Other financial appropriations allocated thereto by the State

Revenues made by the Foundation from the practice of its business

Aids, donations, endowments and recommendations accepted by the board

Returns of the Foundation’s funds investment

NANGIS S S

Article (19):
The Foundation shall have an estimated annual budget to be prepared according to rules set
out in the internal bylaws. It shall also have a special account to deposit its funds therein.

The financial year of the foundation shall commence on April 1 and shall end on March 30 of
each year, provided that the first financial year of the Foundation shall start as of the effective
date of this Law and shall end on March 30 of the next year.

Article (20):
The Foundation shall keep the surplus of its budget and carry it forward from year to year.

Article (21):
The audit bureau shall handle the control and auditing of the Foundation’s accounts according
to the provisions of the law and shall submit its annual report to the Amir.

The Amir shall appoint one or more auditors to control the accounts of the Foundation. The
auditor shall have the right, at all the times, to review all the books, records and documents of
the Foundation, to request data he deems necessary to obtain in order to duly perform his job.
He may verify the assets and liabilities of the Foundation. In the event where he is unable to
exercise such rights, he shall submit a report in relation thereto to the Amir.

Chapter 6:

Article (22):

Technical and executive tasks related to the orientation, regulation, evaluation and follow-
up of the scientific research projects shall be assigned to the Fund, which shall perform the
following:

1. Setting plans and strategies related to scientific research and submitting the same to the
Foundation for approval

2. Determining the scientific research scopes which have a priority which serves the com-
prehensive development plans of the State

3. Setting criteria for the evaluation of quality, adopting scientific research projects on
competitive basis and by virtue of international standards and specifications

4. Receiving scientific research projects for study, approving the validity, the economic or
social feasibility as well as the future effects thereof and listing the same in the annual

plan of the Fund
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5. Supervising and following-up the execution of the scientific research and evaluating the
results thereof periodically

6. Entering into agreements, memoranda of understanding and contracts related to scien-
tific research projects with national, regional and international parties

7. Qualifying national cadres in the fields of research it makes and approves its results

Following-up the scientific developments inside and abroad, cooperating and coordi-

nating with the concerned parties in relation thereto

9. Sponsoring, organizing and participating in local, regional and international confer-
ences, meetings, seminars and gatherings related to scientific research

I

Article (23):

The Fund shall coordinate with the secretariat for the developmental planning, regarding its
annual research and scientific plan, its effects and consistency with the comprehensive vision
and the general strategic development plan of the State.

Article (24):

The Fund shall submit to the Foundation a half yearly periodical report regarding its activity,
business and development of research it carries out or supervises and its evaluation thereof. It
shall also submit to the Foundation a detailed report on the aspects of its activity, research and
scientific projects and work progress related thereto, its financial status, within a period not
exceeding three months from the date of the end of the financial year of the Fund, comprising
its suggestions and recommendations and accompanied with a copy of the final account.

Article (25):
The Fund shall submit to the Foundation the project of its annual balance sheet for the sci-

entific research for approval. The Foundation shall amend the same in consultation with the
Fund.

The balance sheet project shall state the amounts fixed by the Fund for the execution of its
annual scientific plan and the methods of expenditure of the same.

Article (26):
The Fund shall start its tasks and competences in accordance with the provisions hereof and its
regulations and internal bylaws.

Chapter 7:
General Provisions

Article (27):

All the ministries, other government authorities, public bodies and institutions shall provide
the Foundation with all the data and information it shall request and shall cooperate with it to
execute the decisions issued by the board within its scope of competence.

Article (28):

The chairman shall submit to the Amir a detailed report on the Foundation’s activities, proj-
ects, work progress, financial position in a period not exceeding three months from the date
of the end of the financial year, provided that the report comprises its suggestions and recom-
mendations and that it is accompanied with a copy of the auditor’s report, if any.
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Article (29):

The Amir may require the board to submit reports on the administrative, financial and techni-
cal status of the Foundation or on any of its business aspects or information related thereto. He
may issue general instructions regarding matters that the board shall observe in relation to the
issues related to the general policy.

Article (30):

In all matters not provided for herein, the law regulating the civil service in the State shall be
applied on the employees of the Foundation.

Article (31):

The board shall issue the decisions necessary for the implementation of the provisions hereof.

Article (32):
All the competent authorities shall, each within its scope of competence, execute this law. It

shall be published in the Official Gazette.

Tamim Bin Hamad Al-Thani
Deputy Amir of the State of Qatar

Issued at the Amiri Diwan on 25/9/1429 H, corresponding to 25/9/2008 AD.
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