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Attributes of Well-Managed
Research Organizations

Main Points

22.1  We found that well-managed research organizations share a number of attributes that we have grouped
under four themes:

» Theyfocus on peoplerecruiting, developing and retaining the right mix of talent in a positive and
supportive environment.

» They showleadership, aligning themselves with the needs of those who depend on them for results,
achieving buy-in of the vision, values and goals, and undertaking the right research at the right time
and at the right investment.

» Theymanage researcho ensure excellence and results, the leveraging of resources, and the capture
of organizational learning.

» They strive for a high level afrganizational performance, beingwidely known and respected, and
meeting the needs of those who depend on them for results.

22.2  We developed the attributes following research and consultation with research managers in Canada and
the United States. The attributes are not a recipe for action but rather statements of the direction that management
action should take. They are supplemented by examples of practices used by organizations we visited.

22.3  While the attributes describe ideal outcomes, and are therefore not attainable, they are stated so that
progress toward the ideal is observable and measurable. In our view, the extent to which an attribute is
demonstrated by an organization is a measure of the quality of its management.

Background and other observations

22.4  The federal government invested nearly $5.5 billion in science and technology (S&T) in 1998-99. Of
that amount, $3.2 billion was spent by federal research organizations, with the balance being paid to outside
organizations to undertake research and development and related scientific activities.

22.5 In Science and Technology for the New Century: A Federal Str§19§g), the federal government

recognized the need for better management of S&T activities and provided new governance mechanisms and a set
of general operating principles to improve S&T management across and within departments and agencies. Our
work complements and reinforces the Strategy by describing what good management should look like in a
research organization.
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Introduction $1._6£_1_bi||ion (30 percent of the total

activities) was spent on research-related
. activities — that is, activities that

22.6 F_ede_:ral sclence and technology complement or extend research and

(S&T) ‘?‘C“V'“es play an important role in development by generating, disseminating

the fulfll_m_e_n_t Of. government and applying new scientific and

responsibilities in areas such as health ar}é]chnological knowledge. Good

safety, protection of the environment, management of these S&T activities is

communications and social and economi%ritical for the federal government to

development. In 1998-99, the federal achieve expected results

government spent an estimated '

$5.5 billion on S&T activities. Our past work on science and

Exhibit 22.1 provides a breakdown of technology

these expenditures by performing sector. 228 In 1994, we audited the science

Of the $5.5 billion. the and technology activities of a humber of

' departments and agencies. We identified a
number of concerns relating to the
management of research, both overall and
within departments and agencies.

22.7
government spent $3.2 billion or

59 percent on intramural activities — that
is, activities carried out primarily by
departments, agencies and Crown
corporations of the federal government. 22.9 At the government-wide level,
Of that amount, $1.59 billion (29 percent we identified a need for clear priorities
of the total activities) was spent on and direction, clear performance
research and development — that is, expectations and action plans, effective
creative work undertaken in a systematic co-ordination and oversight, leadership
way to increase the stock of scientific andhat transcends departmental mandates,

technical knowledge and to use that and better information for Parliament and

knowledge in new applications; and the public on S&T activities and
University i
$937 M Exhibit 22.1

(17.1%)
Research and development Federal Government

7 (R&D) Expenditures on Science
$1-259?)/3 M and Technology (S&T)
(29%) Activities by Performing
Industry Sector - 1998-99
$943 M —
(17.2%)
S&T done by non-feder
organizations $2,245 M (41%
Foreign

$229 M (4.2%) S&T done by federa'

o o organizations $3,236 M (59%
Related scientific activities

Other (RSA)
$136 M (2.5%) $1,643 M
(30%)

Total Federal S&T Expenditures: $5,481 million

This exhibit shows that 59% of federally funded S&T activities are actually performed by
federal organizations; the remainder are performed by external organizations. These figures o
do not include payments to the Canada Foundation for Innovation. Source: Statistics Canada
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We have been
concerned about the
management of
science and
technology in several
recent reports.

Research activities, by
their very nature, pose
unusual challenges to
managers.

performance. At the departmental level, enunciated in the Strategy. We identified
we identified the need to set goals that three areas requiring special attention:
focus more on results, to establish planning, priority-setting and performance
priorities based on an assessment of cliemeporting for mission-driven, results-based
needs and opportunities in the sectors, toresearch; use of external peer review to
strengthen human resources planning anénsure scientific excellence; and the

the development of research managemerdevelopment of strategies for the use of
capability, to establish clear accountabilitpartnerships, both external to government
for results and to promote their use, and tand across departments.

improve project selection and review
processes and project management
practices.

22.12 We reported in April 1999 on a
follow-up of the management of federal
S&T personnel. We concluded that the

22.10 In 1996, the federal government science and technology community is
released a federal strategy for science anghowing leadership and perseverance in
technology entitledscience and dealing with human resource management
Techno|ogy for the New Century: A issues that we identified in 1994. But
Federal StrategyS&T Strategy), partly in considerable challenges remained,
response to our audits. The Strategy ~ Particularly in coping with the impact of
outlined three goals for the federal the current demographic profile, in
investment in S&T: sustainable job attracting and recruiting new talent, and in
creation and economic growth, improved retaining experience.
quality of life, and advancement of
knowledge. It also set out
government-wide operating principles to
guide departments and agencies in the
management of their science and
technology activities. At the same time, t(ﬁ
support the implementation of these
principles, the government also released
the Framework for the Human Resources
Management of the Federal Science and
Technology CommunifHR Framework).
The Framework was designed to help
government develop and implement
policies and tools that science managers .
. : .2~ = Management challenges in the research
could use to help align their organizations

and S&T staff with the science direction environment

and business of departments. 22.14 We looked at some of the
) challenges for managing research from
22.11 In 1998, we reviewed the two perspectives: generic challenges

government's progress in implementing  .4mmon to both public and private sector
the commitments of the S&T Strategy.  esearch managers, and those that are

The 1998 chapter reported that progress e specific to government research.
establishing the elements required to

improve the management of the federal 22.15 Generic challengeResearch
S&T effort had been slow. The activities, by their very nature, pose
management regime set up to oversee thehallenges to managers. Whether in the
federal S&T effort was not yet working aspublic or private sector, setting priorities
intended. Departments we reviewed wereand articulating target impacts or end
making varying degrees of progress in  results are difficult. There are several
acting on the operating principles reasons for this:

22.13 Our work to date pointed to the
need for a description of what a
well-managed research organization looks
like. This study uses the guidance
rovided in the S&T Strategy, the HR
ramework and other sources to create a
set of ideal outcomes of research
management. We call these ideal
outcomesattributes The extent to which
an attribute is demonstrated by an
organization is an indication of the quality
of management.

22-8
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« There is uncertainty about where theand partnerships involving researchers
most valuable discoveries lie. from different organizations, different
sectors and even different countries.
Among the factors driving this trend are
the need to bring together expertise from

. The nature of research is different disciplines to tackle complex
serendipitous and results are research questions, and the need to share
unpredictable, given the pursuit of the ~ research costs. As a result, managers need

unknown (it is not uncommon to have 0 develop new approaches to managing
findings that are useful in themselves but'esearch, to protecting intellectual

are not aligned with expected results). ~ Property, and to communicating results in
a useful form.

. There is risk associated with
scientific uncertainty.

« The time frames are often long )
before the outcomes or impacts of 22.19 Challenges in the management
research become evident. of government research.The federal

S&T Strategyidentified the following
22.16 These characteristics also mean challenges for managers of government

that research managers have a significantesearch: An emerging challenge
challenge in communicating the true . . o . .
worth of research, especially to - using foresight (the ability to is the growing use of

anticipate future challenges and to make .
adjustments while staying focussed on collaborative
long-term goals), risk assessment and arrangements and
prevention practices to address issues
before they become problems;

non-scientist decision makers, and the
benefits of investing in it. The need to
constantly justify the value of the
investment in research is an ongoing
challenge in both the public and private

sectors. « putting in place effective
mechanisms to co-ordinate research
?ctivity horizontally across departments
and with other sectors (climate change,
polar science and biotechnology are
examples of issues requiring horizontal
management); and

partnerships.

22.17 Mission-oriented research
organizations conduct research to suppor
their mandates. Their work is a blend of
requirements-driven and related
exploratory research. The majority of
effort is focussed on achieving target
outcomes or end-results. However, some . striving for greater transparency and
effort is invested in exploratory research openness through the regular use of

to identify emerging needs and independent peer review for validation of
opportunities and new and better quality, and expert client/stakeholder
approaches to addressing identified needgeview for validation of relevance.

Some of the challenges that managers in
mission-oriented research organizations
face include: identifying their
constituencies and their expectations and® strengthen the managgnj_ent of
developing effective research programs t(goverr_1ment research activities, such as the
respond to these expectations; balancingeSFabl!Shment of clear S&T targets and

the need to provide researchers with Som%bj_ectlves, performange measurement
freedom to explore (to nurture creativity indicators and evalua_t|on frameworks.

and innovation) with the requirement to Depar_tme_nts and their research_

deliver expected results; and using organizations are currently working to

appropriate methods to monitor quality implement these measures. Their task is
and relevance. made more challenging by the

increasingly complex nature of many
22.18 An emerging challenge is the important research questions that span the
growing use of collaborative arrangementsiandates of many departments (for

22.20 The federal strategy stated the
government’s intention to adopt measures

Report of the Auditor General of Canada — November 1999 22-9
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Recruitment, retention
and rejuvenation
challenges are
particularly acute in
the public sector.

example, the science of climate change).measures, appropriate compensation
New approaches and structures, linking packages, and ways to improve work
the performers and users of the researchenvironments.

are required to better manage these

research activities and to monitor client 22.24 The government identified a new

satisfaction. role for itself in the S&T Strategy, namely
that of information analyst, knowledge
22.21 Measures to strengthen the disseminator and network builder.

management of government research Fulﬂlhng this role eﬁeCtiVely requil’es the
activities bring managers and researchergtrategic management of intellectual

face to face with another challenge —  capital across the federal system.

namely, preserving the bicultural Intellectual capital is the interplay of the
(scientific and administrative) character oknowledge assets of an organization —
the organization. The research culture is the structures, processes and policies that
based on strongly held scientific values, hurture the creation, sharing and

many of which are derived from the exploitation of knowledge. It includes the
broader scientific community. Among  talent of employees, the management
these is the deep desire to learn and ~ Systems, and the relationships with
acquire knowledge for its own sake. The constituencies. Because know-how resides

challenge for research managers in the in people, and is reinforced in processes
public sector is to gain researcher and interactions, an organization needs to
acceptance that government research is have a strategy to manage its intellectual
first and foremost mission-oriented, not  capital and that strategy should align with
just knowledge-driven, and that to achievés mission and overall strategy.

expected results, research must be actively

managed. Focus of the study

22.22 Unfortunately, over-emphasis of 2225 The purpose of our study is
administrative imperatives and processestwofold:

can overwhelm scientific values, stunt

scientific curiosity, or drive out the very . o inform Parliament about attributes
creativity that is needed to address of well-managed research organizations
complex research questions. As in most that can be used to assess the management
things, balance is needed: managers musif research activities in federal

recognize and work with the deeply held departments and agencies; and
scientific values of the research culture;

and researchers must appreciate and . to provide guidance to federal
accommodate the administrative research managers on ideal outcomes of
impel’atives under which managers good management’ and examp|es of
operate. practices to achieve the performance

ideals described by the attributes.
22.23 All sectors are facing
recruitment, retention and rejuvenation 22.26 This purpose is fully in line with
challenges, but these are particularly acutke Office’s strategic priority to contribute
in the public sector at present. to necessary changes in the public service,
Expenditure and work force reductions outlined in our Report on Plans and
and expanding opportunities in other Priorities. We plan to use the attributes in
sectors have led to demographic profiles future value-for-money audits of federal
that could compromise the government’s research activities. Further details on this
S&T capacity. Public sector managers arestudy are found at the end of the chapter
exploring more flexible recruitment in About the Study:.

22-10
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Observations improvement strategies, and they can be
used by auditors and evaluation experts in

Lo . assessing the management of a research
Definition of Attributes organization. The extent to which an
i i attribute (appropriately modified to suit a
22.27 The idea of “attributes” comes  gnacific organization’s circumstances) is

from the question, “How could you tell if gemonstrated, is a measure of the quality
a research organization is well-managed? management.

We were interested in exploring how
senior managers of research organization
would know whether they were doing a
good job. What qualities or attributes
would be evident if they were?

5230 The attributes are presented in
Exhibit 22.2. They are grouped around
four key perspectives on organizational
success: people focus, leadership, research

22.28 Having said that, the attributes Management and organizational
are not a recipe for action. They are meaR€rformance. These perspectives tie

to capture performance ideals that together the attributes around themes we
organizations strive to achieve, but will ~identified in the course of our work.
never fully reach. As such, they are Because the first three perspectives

offered as statements of the direction thafroduce the fourth — organizational

management action should take, rather performance — they are critical in their
than as a plan for getting there. own right and demand an equal amount of

management attention. Conversely,
22.29 The attributes are stated so that organizational performance directly
progress toward the ideal is observable impacts the other three perspectives. For
and even measurable. By design, the  example, organizational success nurtures a
attributes can be used by research focus on people, strengthens leadership
managers in developing performance  and facilitates research management.

People Focus Exhibit 22.2
1. Management knows what research and other talent it needs to accomplish the mission, and
recruits, develops and retains the right mix of people. The Attributes

2. Employees are passionate about their work, have confidence in management, and are proud of
their organization.

Leadership

3. The current and anticipated needs of dependent constituencies drive the organization and its
research programs.

4. Employees and dependent constituencies share management’s vision, values and goals
5. The portfolio of programs represents the right research, at the right time and at the right
investment.

Research Management

6. Research projects embody excellent science, involve the right people, are on track and within
budget.

7. Research projects leverage external resources.
8. Organizational knowledge is systematically captured and turned into needed work tools.

Organizational Performance
9. The organization is widely known and respected.

10. The organization meets the needs of dependent constituencies. Source: Office of the
Auditor General of Canada
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Exhibit 22.3

Approach to Identifying Attributes

Source: Office of the
Auditor General of Canada

Research Organizations

22.31 Similarly, the individual accountability and effective governance,
attributes are interdependent and work management and audit.)

together to provide an overall p|c_ture of 22.35 We refined the attributes through
good research management. While there S

. act finding and analysis and by subjectin
overlap among the attributes, each one 9 analysis e y J 9
. : the evolving attributes to internal and
sets out an ideal outcome for a different

) . ﬁxternal challenges. We conducted a
dimension of the management of research. .
review of the research management

literature and analyzed several documents

22.32 We have used the word “right” :
several times in the attributes. The idea isand reports published by the federal

. . government. The following federal

that when management is faced with - .
. resources significantly influenced our
choices, some are better than others andthinkin ]
one, the right or ideal one, is best of all. 9
Management is responsible for deciding - the report of the Independent Review
what the right option is, and does that by Panel,Modernizing Comptrollership in the
reference to relevant standards — in Government of Canadavhich emphasizes
particular, its vision, goals and values. open, accessible, value-driven and
results-oriented government;

Approach to the Development of + adocument under development by
Attributes federal science-based departments entitled

Best Practices for the Conduct,
Management and Use of Science in the

22.33 We developed the attributes Government of Canada

through an iterative process. Exhibit 22.3
provides a graphic representation of our . Guide to Good Management 1998 —
approach. An Evolving Approachrecently published
by Natural Resources Canada;
22.34 We based our preliminary set of
attributes on the operating principles of
the government’s S&T Strategy, the
ingredients of the HR Framework, the
guality management criteria developed
jointly by the National Quality Institute . draft S&T management core
and the federal government, and the competency profiles from the federal
attributes of effectiveness developed by working group on the management of
CCAF-FCVI Inc. (a Canadian research S&T, and the National Water Research
and educational foundation dedicated to Institute’s Development Resource Guide
building knowledge for meaningful for R&D Management

the recently released Counefi
Science and Technology Advisors report
entitled Science Advice for Government
Effectivenessand

| INTERNAL AND EXTERNAL CHALLENGE

\ \ \
Preliminary ) Refined ) Reported
Attributes "5~ Attributes "=~ Attributes

T T T

| FACT FINDING AND ANAL YSIS

22-12
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22.36 We took into account guidance - Alberta Research Council
on managing for results and other aspects
of effective management in reports

published by federal departments, our o

« Argonne National Laboratory, U.S.
er‘.?epartment of Energy

Office, and organizations in other . Army Research Laboratory, U.S.
countries. Department of the Army

22.37  Our evolving set of attributes . Office of Research and

was subjected to various tests and Development, Environmental Protection

challenges. We sought input from our owm\gency
advisory committee, from research

managers at different levels in federal + Goddard Space Flight Center, NASA

departments, and from other . Merck Frosst Canada and Co.
knowledgeable sources such as the
American Association for the « U.S. National Institute of Standards

Advancement of Science, the National and Technology
Science Foundation, and the U.S. General

Accounting Office. * Nortel Networks

- _ Information about these organizations is
22.38 We visited a selection of known provided in Exhibit 22.4.

and respected R&D organizations in

Canada and in the U.S. to test the 22.39 We assumed that research
attributes and to obtain examples of managers in the federal government were
supporting practices. The organizations generally aware of each other’s practices
we visited were the following: but might find it helpful to learn about

Exhibit 22.4

Research Organizations We Visited

The Alberta Research Council

ALBERTA - The Alberta Research Council (ARC) is a provincial corporation owned by the government of Alberta. Its
RESEARCH % purpose is to advance the economy and well-being of Alberta by providing technology and innovation to meet
COUNCIL current and emerging needs of industry and government. It performs applied research and development, and

provides expert advice and technical information to a diverse range of clients from small start-up firms to
multi-national corporations, and government departments and agencies. ARC is recognized for its capabilities
in the following sectors: agriculture, energy, forestry, biotechnology, environment, information technology,
and manufacturing.

Argonne National Laboratory

RN Argonne National Laboratory is a multi-program research and development centre owned by the U.S.
Department of Energy and operated by the University of Chicago. The Laboratory’s mission is basic research
and technology development to meet national goals in scientific leadership, energy technology, environmental
s * quality, and national security.

O
Py o

o an

o Goﬁ,%
90

0 o juot®

N
Gy

Army Research Laboratory

central, laboratory for materiel technology. ARL's mission is to execute fundamental and applied research to
provide the Army the key technologies and analytical support necessary to assure supremacy in future land
warfare.

u The Army Research Laboratory (ARL) of the Army Materiel Command is the U.S. Army’s corporate, or
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Office of Research and Development of the U.S. Environmental Protection Agency

& EPA

Goddard Space Flight Center

Merck Frosst Canada and Co:

€% MERCK FROSST

The National Institute of Standards and Technology

NIST

Nortel Networks

The Office of Research and Development (ORD) is the scientific and technological arm of the U.S.
Environmental Protection Agency (EPA). ORD’s mission is to:

o perform research and development to identify, understand and solve current and future environmental problems;

e provide responsive technical support to EPA's mission;

o integrate the work of ORD’s scientific partners (other agencies, nations, private sector organizations, and academia);
and

e provide leadership in addressing emerging environmental issues and in advancing the science and technology of
risk assessment and risk management.

The Goddard Space Flight Center is NASA's Center of Excellence for Scientific Research. Goddard is charged
with being pre-eminent within the Agency with respect to the human resources, facilities and other critical
capabilities associated with scientific research. Goddard’s mission is to expand knowledge of the Earth and its
environment, the solar system and the universe through observations from space.

Merck Frosst Canada and Co. is a large fully integrated pharmaceutical company. The Centre for Therapeutic
Research located in Kirkland, Quebec is the largest privately owned biomedical research facility in the
country. It has R&D programs aimed at discovering novel therapeutic agents for the treatment of allergic,
respiratory and inflammatory diseases, and for diabetes, osteoporosis and neuronal injury.

The National Institute of Standards and Technology (NIST) is a non-regulatory federal agency within the U.S.
Department of Commerce. NIST’s mission is to strengthen the U.S. economy and improve the quality of life
by working with industry to develop and apply technology, measurements and standards.

NEIRTEL
EHET\HE]HI{E

Nortel Networks is a Canadian-based global corporation with 70,000 employees in 150 countries worldwide.
The corporation is committed to working with its customers and global partners to create a new era of
high-performance networks that are changing the way the world communicates and shares ideas. As an
industry leader in deploying Internet era technologies, the company invests US $2.5 billion in research and
development.

practices in other organizations in Canad@mphasis that is placed on any one
and the U.S. Consequently, we used attribute, and the practices that support
practices from outside the Canadian progress toward an attribute, vary with the
federal system to illustrate ways and mandate and mission of the organization.
means of moving in the directions laid oufThis is particularly true for public sector
by the attributes. These practices were organizations where mandates can cover a
described to us as what each organizatiorvery broad array of responsibilities under
expected its managers and staff to do, nothe heading of public good.
what always happened.

22.41 In the remainder of the chapter,
22.40 Our work suggests that the we describe each attribute, and provide
attributes are applicable to both private examples of practices from organizations
and public sector organizations. The we visited.

22-14
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Peop|e Focus 22.45 At Nortel Networks, we heard
that hiring and retaining the best people
are essential to maintaining its leadership
position in a highly competitive
environment. Nortel looks for a good
balance of “mavericks” and team players.

, o 22.46 At the Goddard Space Flight
22.42  Today's research organizations  center, the importance of building a
require highly competent, multi-skilled complement of strong researchers was

professiona_ls. Researchers need to be emphasized, particularly in view of the Management recruits,
first-rate scientists as well as be able 0 high degree of mobility of talented

communicate with users and work in research staff today. Building a strong develops and retains

teams. Their technical competencies neegomplement involves both recruiting the right mix of people.
to be aligned with the organization’s “superstars” to spark creativity and

current and anticipated needs. Research jhnovation, and growing excellence from

managers must also possess demonstratgginin by building on the enthusiasm and

technical competence as well as strong motivation of existing talent and their
leadership and management skills. All of \yjjingness to learn.

the organizations we visited commented

on the importance of the right mix of 22.47 In 1997, the Alberta Research

people in achieving success. Managemerftouncil putin place a strategic hiring
in several of these organizations invests Program as an investment in the future. It

significant time and effort in identifying  S€t aside $1 million (3.5 percent of the -
core competencies, and in recruiting salary and benefits budget) to increase its

managing, developing, motivating and  €Oré competencies and develop new
retaining high-quality staff. capabilities, as well as expand its business

development and entrepreneurial
22.43 Management must decide on the expertise. It continues to use this program
core competencies that are needed to  to recruit and maintain its core
address current and evolving research  competencies.

priorities. The required core competencie$, 43 Nortel Networks invests in the
are not only those needed to conduct  yeyelopment of its research managers.

high-quality research but also those Management recognizes that the skill set

needed to access and synthesize _of a research manager differs from that of
knowledge produced by others and use ity researcher. Good research managers

effectively, to manage research performe, st not only understand the culture of
internally and externally, and to integrate research and have technical competence
science Into pollcy advice and but also have well-developed leadership
standards/regulations development. and management skills, people skills and
communication skills.

Management knows what research and
other talent it needs to accomplish the
mission, and recruits, develops and
retains the right mix of people

22.44 Merck Frosst views recruitment
as a long-term investment in the future 0f22.49 The Army Research Laboratory
the company. Consequently, its approach(ARL), along with a number of other U.S.
includes science literacy outreach Defense Department laboratories, recently
activities in the elementary and high embarked on a new alternative personnel
schools, a well-developed co-op universitgdemonstration system designed to provide
student program, and tracking of high  the ARL Director with increased

potential students through graduate flexibility to manage the work force.
school. Merck Frosst treats recruiting as Changes had been called for in many
among the most important functions of  studies of the Defense labs by external
management. If this is done well, review panels over the years. Studies
everything else falls into place. unanimously pointed to the inflexibilities
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of the U.S. civil service personnel systemuniversities) and mechanisms to respond
as limiting the labs from attaining their  to shifts in core competency requirements
full potential as world-class research (for example, transition assignments,
institutions. The new approach retraining and outplacement).
encompasses the following benefits: a
compensation system consisting of broad
bands that are more competitive with the
private sector at the entry level, and

within which employees can be moved . yse of parallel career paths (research

22.52 Other examples of constructive
initiatives that we found from our research
and visits to organizations include:

with much greater flexibility; a and management) with opportunities to
pay-for-performance system enabling themove back and forth to develop new
appropriate rewarding of outstanding  |eaders with appropriate skills in both
performance; a streamlined job areas;

classification system; enhanced training

opportunities; and simplified discipline ~ * continuous learning opportunities
and separation procedures. (exchanges, deployments, attendance at

professional conferences, and

22.50 To maintain technical excellence _0pportu_mﬂes to pz_irt|C|pate |n.
ternational working groups);

and move employees through career levels
as their skills and abilities permit, . peer recognition and awards
Argonne National Laboratory has adopteqpublication in scientific journals, patents,
a career management system based on membership on prestigious external
competencies for its scientific and committees and internal award program);
engineering staff. The system allows ] ) ] )

individuals to measure their growth and _ *  Incentives for being creative and
plan for their professional development. innovative (special fund for new

The system is also used as the basis for th#fiatives or special projects to encourage
compensation program. Salaries are basd@€ Pest to pursue promising new areas);

on the r_equi_rements of the_position ar_1d . training programs that are aimed at
the outside job market, which dmerm'”esdeveloping researchers’ non-technical

the competitive salary range for similar  gyiiis such as communicating and
positions in the research and devel‘)pme%llaborating with others: and

field. The United States Army Research

Laboratory has the following perspective < strategies for identifying, attracting
on the need to maintain in-house and developing the required talent, such
competencies. “If the Army is to be able as:
to intelligently acquire the complex
technological developments for

tomorrow’s battlefield, it must have a

cadre of people that understand both the
technology and what the private sector is . engaging in collaborative

«  sponsoring university research to
solidify linkages with
universities;

offering to deliver, and can then evaluate research projects with
what is delivered to assure that it can do universities to stay at the cutting
the job.” edge;

«  coaching and mentoring of young

22,51  We found that research researchers by more experienced

organizations use alternative approaches

. researchers;
to recruitment (for example, secondments
and use of contractors), build bridges to « using career management
future talent pools (for example, outreach planning to ensure appropriate
activities with schools, colleges and progression; and
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«  putting in place succession plansthan “nine-to-five” and yet maintain
and developmental programs to balance with their non-work life.

equip potential managers with the :
necessary skills to move into key22‘55 Employees tend to be passionate

positions. about_the_ir W_ork and proud of their
organization if they feel that they are
making contributions to the success of
their organization, are recognized for their
contributions and are empowered to
achieve agreed results. This requires a
22.53 Employee morale lies at the hearwvork environment where the roles are
of productivity and organizational succesgeasonably clear, and teamwork and

Employees are passionate about their
work, have confidence in management,
and are proud of their organization

Satisfied employees are creative, participative management are
innovative, efficient and effective. results-orlente_d. Ensuring conditions SUChEmponee morale lies
Furthermore, they: as these requires proactive management.
Use of organizational climate surveys canat the heart of
- trust management, afssrift marllagen_went in gatIJ:ging the hleal_th productivity and
; of the work environment. For example, in
- are treated with respect and feel . . ’ izati
P 1996, the Environmental Protection organizational

lued and rel t; .
valied and refevant, Agency’s (EPA) Office of Research and gyccess.

+ have opportunities to learn, upgrade Development (ORD) launched a new
their knowledge and skills, and reach theibtrategic Plan that introduced a number of
full potential; significant changes to how ORD

conducted its business. Through a series

+ appreciate and can deal with changeyf workshops on managing change, staff
including the termination of a research gentified issues in five areas for
project due to changing priorities or morejmprovement: reduce red tape;
attractive opportunities; communications; career advancement and
development; resources and infrastructure;
and integrate science with the EPAs
mission (put science first). Exhibit 22.5
provides an overview of the lines of
inquiry used in the organizational climate

« are provided reasonably timely survey.
feedback on suggestions and requests;

« are encouraged to contribute ideas
and feel free to speak out on issues of
concern without fear of retribution (trust
and openness);

22.56 Prompt response by management

. receive reasonable empathy to survey results is important to
concerning challenges that they face on Maintaining employee confidence. The
and away from the job; and Alberta Research Council (ARC)

measures employee satisfaction and

- believe that their overall opinions with annual surveys. Survey
compensation and job-related benefits argesults, including all employee comments,
fair and reasonable. are reviewed by senior management for

action and follow-up discussion with
emamagers. Overall survey results are also
. ) shared with all employees at the annual
assumes that there is a fit between the ploy

.o o~ all-employee meeting and are posted on
employees and the organization’s missior, . iiamal ARC Web site. ARC has set a

values and vision, and that employees ar%oal to increase employee satisfaction
trustworthy, competent, have a sense of from 67 percent in 1997

purpose and self-worth, and are team
players. Employees who are passionate 22.57 Employee confidence in
about their work treat their job as more management and pride in the organization

22.54 This attribute presumes a positiv
and supportive organizational culture. It
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are nurtured through transparency and leading to a decision be transparent.
openness. For example, Nortel Networks Scientific evidence and analysis (other
aims to achieve this by: than proprietary information) underlying

. establishing a climate of security — p(_)licy ar_1d reg_ulatory decisions need to be
for instance, because the failure or widely disseminated and employees need

termination of a project does not mean thE have a clear understanding of how the

end of a researcher’s career, researchersScience was taken into account in the

feel secure in suggesting that a project bdermulation of policy or regulation.

stopped without fear of losing their job; 22.59 Other examples of constructive

« encouraging openness by sharing a initiatives that we identified include:
reasonable level of information

concerning company plans and strategies * Managers are open and frank about
with employees; and the challenges facing the organization and

L . .. strategies for dealing with them.
« delivering on promises or explaining

why not. + Management seeks and acts on

22.58 Openness and transparency are employee feedback in a timely manner.

particularly important in public sector - Senior management is visible and
research organizations charged with the jnteracts with staff (for example,
provision of scientific advice as input to  participates in celebrations, awards

the development of policy and regulation.ceremonies, retirement parties).
Openness stimulates greater critical

discussion of the scientific basis of policy « Management recognizes employee
and regulatory proposals and brings to  participation in activities that enhance the
bear any conflicting scientific evidence organization’s reputation, fostering pride
that may have been overlooked. Becausen the organization (outreach, science
scientific advice often involves a range ofliteracy, expert committees, and

opinion, it is important that the process conferences).

Exhibit 22.5

Office of Research and
Development: Organizational
Climate Survey

Source: U.S. Environmental
Protection Agency

The following are some of the factors being tracked by the Office of Research and Development
through its annual organizational climate survey. The survey assesses the health of the work
environment and management uses the results to make improvements.

e There is fair distribution of work among employees.

e There is a spirit of co-operation.

o Staff treat each other with respect.

o Staff trust management and management trusts staff.

e Superior performance is recognized and rewarded.

o Employees (staff and managers) are satisfied with their job.

o Employees have the resources needed to perform their job.

o Employees know what to do to achieve career goals.

o Employees are encouraged to pursue educational and training opportunities.

« Individual differences are respected.

o Employees are kept informed.

o Employees are asked for input to decisions.

e Managers address challenging situations competently.

¢ Management responds to employee feedback.

e Teams are empowered and superior performance is recognized and rewarded.

22-18
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Leadership associated with achieving target outcomes,
and determining the research thrusts and

The current and anticipated needs of ~ Programs to address those challenges. It
dependent constituencies drive the also involves assessing the requirement
Organization and its research programs for exploratory research to better define

_ _ issues, identifying the approaches to .
22.60 Dependent constituencies are  addressing the scientific issues, and The very existence of a
those individuals, groups or organizationsa"gning current research with agreed i .-
who absolutely depend upon the researchpriorities. Some of the exploratory research org.anlza.tl.on
outputs of the organization to carry out research should lead to the initiation of ~depends on its ability

their own responsibilities. Their significant research programs. .
effectiveness depends on the research to meet constituency

support they receive. Determining curren22.64  As part of anticipating needs and needs.
needs and anticipating future needs of  opportunities, research organizations have

dependent constituencies requires mechanisms for identifying:
focussing on outcomes or end-results from
their perspective. It requires the - end-use issues and trends as well as

involvement of management and scientificelevant and emerging scientific
staff from both the research organization developments; and
and its constituencies as well as other
knowledgeable persons. Being driven by -+ new constituencies who would
dependent constituency needs implies a benefit from the research organization’s
relentless alignment of organizational expertise and research findings.
effort with those needs.

22.65 The research needs generally far
22.61 Because the very existence of aneyceed the available resources, and hence
organization depends upon its ability t0  priorities must be set. Priorities are best
respond effectively to constituency needsggtaplished through involvement of
the clear definition of dependent dependent constituencies, and with an
constituency groups and their needs is  ynderstanding of the limits on the
important in order to channel efforts and organization’s capacity to deliver. The
resources into achieving what is relevant grganization assesses the significance of
and important to these groups. For publicthe need or opportunity (for example, risk
sector research organizations, the to and potential impact on health and/or
government itself is a dependent the environment, potential for wealth
constituency. The results of government ¢reation, and importance of participation
research are increasingly inputs to the i an international activity), and the
development of policy, regulations and  yrgency to address the need or pursue the
standards. opportunity and the impact of not doing
so. It also assesses the likelihood of

22.62 Both government and private ering th hnical and
sector research organizations focus mostSUCCess ((_:on3| ering the tec nical an
non-technical challenges, the timing, and

of their effort on research aimed at h iiability of ; q

achieving target outcomes or end-results;t € avallabl 'tﬁ' 0 expert_lse an ¢

they direct some effort at “exploratory” resources), t_ € appropriateness o .

research to identify yet unknown needs government involvement, the potential

and opportunities (from their return on investment, and the potential for

constituencies’ perspectives) as well as tde"ﬁ_f_g'”g g(;vern_nk:ent rr]esources.h

identify new and better approaches to Exhi _'t 22.6 escribes t € researc
planning and priority-setting process

addressing known needs. : .

followed by the Environmental Protection
22.63 Research planning involves Agency’s Office of Research and
assessing the scientific challenges Development.
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22.66 The participation of research stafhow the research, overall and at the

in planning activities strengthens their  project level, addresses constituency

understanding of constituency needs andneeds. Exhibit 22.7 provides an extract

promotes alignment of research activity from these documents that illustrates goals

with those needs. Their participation alsospecific to the Goddard Space Flight

alerts management to organizational Center.

policies and procedures that may need

adjustment to support the achievement 0f22.68 Other examples of constructive

research goals. At Merck Frosst, the initiatives that we found include the

research staff participate actively in following:

determining the exploratory and

requirement-driven research that responds- Research organizations engage

best to the objectives established by dependent constituencies in reviewing

corporate management. past successes and failures, and
identifying opportunities for improving

22.67 The NASA Strategic Roadmap the timeliness, usefulness and impact of

and Performance Plan are good examplethe research organizations’ input.

of research plans that focus on outcomes,

contain precise goals and performance . Research organizations engage

expectations, and use plain language so dependent constituencies in planning

that employees at all levels understand research programs and projects as well as

Exhibit 22.6

Office of Research and
Development:
Approach to Priority Setting

Source: U.S. Environmental
Protection Agency, 1997 Update
to ORD Strategic Plan

The Environmental Protection Agency’s (EPA) Office of Research and Development (ORD) u%es a
highly interactive approach to setting research priorities and plans. ORD seeks input from all parts
of the EPA, from state and local governments, the EPAs Science Advisory Board (external
advisors), the U.S. National Research Council, and the private sector. The pool of potential topics
is divided into two categories:

o those that are mandated by statutory requirement or court order (little if any discretion); and
o all other topics.

The pool of all other topics is narrowed by retaining only those that are within ORD’s mission|and

goals. ORD then applies a series of human health, ecological health and risk management cfiteria
to rank the mission-related topics according to their potential to support effective risk-reduction —
one of ORD’s strategic principles. High-priority research topics are translated into research
strategies and plans by teams composed of ORD scientists and engineers and representatives from
EPA programs and regional offices. Plans state the rationale for and intended products of the
research to ensure that the results will be communicated to clients and stakeholders and to

facilitate the tracking of progress towards goals. Research plans are subjected to rigorous external
peer review. Finally, ORD determines whether the research will be done internally at ORD or
externally through grants to universities, through a partnership agreement with other departments
or through a contract, by considering the following questions:

« Which organization has the most appropriate expertise?

o What type of work is called for (risk assessment and regulatory support work are retained
in-house, whereas research, including assessment methods research work, may be done
externally)?

o How urgently are the research products needed?
e Is there value in involving multiple institutions?

o To what extent can ORD specify what is needed (contracts)? To what extent must ORD rely on
the creativity and insight of the researcher (grants)?

o What is the availability of in-house capacity?

http:/Awww.epa.gov/ORD/ e What opportunities are there for leveraging?
WebPubs/stratplan/
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Vision

Agency Mission

Fundamental Questions

'

Primary Areas of Business and
Crosscutting Processes

'

1998-2002
Establish a Presence

revolutionized NASA

Deliver world-class programs ar
cutting-edge technology through

#

2003-2009
Expand Our Horizons
Ensure continued U.S.
leadership in space and

aeronautics

'

2010-2023
Develop the Frontiers
Expand human activity and

r Near-, Mid- and Long-Term Agency Goals *‘

frontiers of air and space

space-based commerce in the

N

'

Contributions to National Priorities

a
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Exhibit 22.7

Excerpt From NASA’s Strategic Management System Roadmap

Vision, Mission, Questions, Roadmap and Goals, and Contributions to National Priorities

NASA is an investment in America’s future.

As explorers, pioneers and innovators, we boldly expand frontiers in air and space to
inspire and serve America and to benefit the quality of life on Earth.

To advance and communicate scientific knowledge and understandinipe Earth, the
solar system, and the universe and use the environment of space for research.

How can we utilize the knowledge of the Sun, Earth, and other planetary bodies to
develop predictive environmental, climate, natural disaster, and natural resource models
to help ensure sustainable development and improve the quality on Earth?

Mission to Planet Earth

Characterize the Earth system with data, models and analysis

o Document land-cover/land-use change and global productivity
e Map atmospheric ozone and related constituent gases

Expand our understanding of Earth system changes

o Assess global vegetation and rates of deforestation
« Model biological — physical responses to climate events (e.g. El Nifio)

Create an international capability to forecast and assess the health of the Earth system

e Conduct integrated regional assessments of land and water resources and use
« Internationally monitor the atmosphere, oceans, ice and land cover

Sustainable Development of the Environment

We study the Earth as a planet and as a system to understand global change, enabling the
world to address environmental issues.

Note: The excerpt focusses on aspects most relevant to the Goddard Space Flight Center.

The complete roadmap can be found at the Web site shown below.

Source: NASA Strategic Plan

http://www.hg.nasa.gov/office/codez/plans/NSP99.pdf
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Without buy-in from
employees and
dependent
constituencies,
management’s vision,
values and goals are
little more than a
dream.

reviewing progress and making the « Leadership provides the conditions
necessary adjustments to plans. under which researchers can exercise
creativity. Leaders model the values they
Employees and dependent espouse, sgch as respect for individuals,
constituencies share management’s trust, integrity, honesty, openness,
vision, values and goals transparency and a reasonable work/life

balance. They remove roadblocks that
22.69 This attribute presupposes that hinder performance and adopt
the organization’s senior managers organizational policies that support the
provide leadership to develop a vision  research environment (for example,
supported by values, goals and strategiespolicies on intellectual property
and communicate them to employees andnanagement, scientific publication, and
dependent constituencies. Without buy-inattendance at conferences).
from employees and dependent

constituencies, management’s vision, . Leaders serve as examples and
values and goals are little more than a  sources of inspiration. A leader’s actions
dream. say more about what he or she values than

do slogans and pep talks. Integrity and
22.70 Itis easier to point to people whotryst are established when a leader’s
were or are leaders than to describe  actions are in harmony with personal and
leadership. Nevertheless, by describing qrganizational values. Senior executives’
Ieadershi_p from a number of angles, @  pehaviour and actions shape the
clearer picture emerges. environment within the organization and
its relations with collaborators and
dependent constituencies. Their actions, in
particular, influence the behaviour of
o e . managers, teamwork among scientists and
vision), projecting a strong constituency staff, and the sharing of knowledge and
(client/stakeholder) focus, aligning the learning — conditions that are essential

s_ys_tems, de“.C'e.S and :jesources W'th the for creativity and innovation in a research
vision and mission, and empowering organization.

employees to be productive.

« Leadership functions include
creating and promoting values and
expectations, setting directions (the

. Leadership in a research 22.71 Several of the research

environment recognizes that researchers 0rganizations we visited emphasize the
are highly trained professionals who are need for leadership and for ensuring that
guided in what they do by the standards, €mployees align their effort and support
expectations and structures provided by With the mission, values and goals of the
the research disciplines in which they ~ Organization.

work. Leadership is less about directing

and controlling, and more about « Merck Frosst believes that skilled
establishing and promoting a shared visideaders are needed at all levels to enable
and shared values, establishing a pathwathe organization to deal with complexity,
and harnessing the organization’s talent to have a productive work environment

and resources to achieve the vision, and to recognize the importance of a
supporting research professionals by work/life balance. Consequently,

creating and maintaining a positive leadership skills training is being provided
research environment, and building to all employees, not just senior
relationships with dependent executives. The implementation of

constituencies (those individuals, groups leadership principles is reinforced by
or organizations that depend upon the including leadership in the performance
organization’s work). management system.
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+ The Environmental Protection have effective relations with all levels of
Agency’s Office of Research and management and staff within their
Development is conducting an exercise respective dependent constituent
with input from staff at all levels to organizations.

describe its purposes, values and
envisioned future. This is the first step in The portfolio of programs represents
the development of its Strategic Plan the right research, at the right time and

2000. The objective of seeking at the right investment
employees’ input is a step to achieving
their buy-in to the Strategic Plan. 22.73  This attribute is about getting the The portfolio needs to
best value for money, taking into account .
« The U.S. Army Research Lab that most research organizations serve a represent the "ght

(ARL) uses a “planning thread” concept tdierarchy of dependent constituencies (forresearch at the right
help ensure that the research activities ofexample, Parliament, Cabinet, the . .

its scientists are aligned with the responsible minister, departmental senior time and investment.
organization’s mission and vision. ARL’'s management). “Portfolio” refers to a suite
Strategic Plan describes the ARL missionof research programs, or groups of

and vision and lays out the Army relatively homogeneous or highly
requirements and needs in the short,  inter-related research projects. “Right
medium and long terms. For each of research at the right level of investment”

ARL’s primary mission areas, a statementmneans selecting research based on a set of

of strategic intent is followed by several criteria.

long-term goals, each associated with a

desired outcome. From these, a series of

short-term technical goals are expressed

the annual performance plans. By

following the planning thread, a . importance to the dependent

researcher can see where his/her work  constituencies:

connects to the overall mission of ARL

and to the Army. « fit with the organization’s mission,
goals and overall priorities;

22.74 The following are examples of
%iteria that can be used to manage
research portfolios:

« At NASAs Goddard Space Flight
Center (GSFC), managers meet with their + need for involvement (for example,
employees to discuss how their individualn© one else is doing it, cannot rely on
performance contributes to the other research performers);
achievement of NASAs Performance Plan
and GSFC's Performance Plan.

Exhibit 22.8 provides an example of the
tool used to summarize this discussion.

benefit-cost considerations (for
example, significance of the
opportunity/problem, urgency, potential
impact if successful, required level of

22.72 ltis also important that investment);

dependent constituencies share the . likelihood of success (based on
organization’s mission, values and goals, yechnical considerations, timeliness,
particularly since the many of the required versus available expertise,

intended impacts of research organizatiorgﬁordabi”ty); and

take years to materialize. The 1996 S&T

Strategy recognized this and required « overall balance within the portfolio
science-based departments and agencieqftr example, mission-oriented versus
have external advisory bodies. Federal relevant exploratory research, short-versus
research organizations whose dependentlonger-term target impacts, level of risk,
constituencies share the research support among various dependent
organization’s mission, values and goals constituencies).
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Exhibit 22.8

Goddard Space Flight Center Employee Performance Communication System - Linking the Employee
to the Agency Strategic Plan

Managers at the Goddard Space Flight Center (GSFC) meet with their employees to discuss how individual performanceoptams link t
various Agency plans. The form shown below provides an outline for the discussion and a record of conclusions.

Source: NASA Office of Policy and Plans

HASA
Sirategic Plan

GSFCEMPLOYEE PERFORMANCE COMMUNICATION SYSTEM

LINKING THE EMPLOYEE TO THE AGENCY STRATEGIC PLAN

Employee Name

For Employee’s Performance Period from to

Enterprise
Strategic Plans

| LTLEY
Porormance Plan

A

9

e TP

Key OBJECTIVE from the fiscal year 1999 NASA Performance Plan OR
GOALS from the NASA Strategic Plan:

KEY PERFORMANCE RRGET from the FY1999 GSFC Performance Plan OR
GOAL from the GSFC Strategic Implementation Plan:

KEY JOB ELEMENT from the Employee’s Performance Plan that links to
the above:

The employee and supervisor should discuss the link between the employee’s job
responsibility and the NASA Strategic Plan or NASA Annual Performance Plan,

including as appropriate an intervening link to the Center’s plans. The supervisor wjl
provide a copy of this completed summary to the employee.

Supervisor’s Signature and Date of Discussion

GSFC FY99 Organizational Employee
Performance Performance Performance
Plan Plans Plans

NASA Performance Management and Awards

http://www.hqg.nasa.gov/office/codez/plans.html http://ohr.gsfc.nasa.gov/awards/awrddesc.htm
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22.75 Achieving and maintaining the recommendations appears in review panel
optimum portfolio requires multiple lines reports for subsequent years.
of input, review and challenge, including:
_ ) 22.78 Some U.S. government

+ independent evaluations of laboratories are operated by a contractor.
programs; The agreement with the contractor
requires the use of an independent review
process. For example, the University of
Chicago manages the Department of

- management-driven reviews of Energy’s Argonne National Laboratory. A
portfolios that assess the performance of board of governors provides guidance,
current programs and compare existing oversight, direction and advice to the
with potential new programs, and that ~ Laboratory management. Program

« maintaining a lookout for attractive
new opportunities; and

result in identifying and making the oversight is carried out through a Science

necessary changes. and Technology Advisory Committee that
oversees the independent review process.

22.76  Nortel Networks conducts The review committee assesses the quality

portfolio reviews on a quarterly basis.  of the staff and its performance during the
These are high-level reviews to verify thaﬁ/ear, the quality and timeliness of the
research groups are working on what the programs and, to the extent that members
company needs, to review risks and risk fee| appropriate, the relevance of the work
management strategies and to address o the long-range goals of the Laboratory
emerging problems that require senior  anq the missions of sponsoring agencies.
management input to resolve.

22.79 The Environmental Protection
Agency (EPA) uses annual research
program reviews, jointly organized by the
Office of Research and Development

22.77 The National Institute of
Standards and Technology (NIST), for
example, contracted the U.S. National

Research Council Board of Assessment t?ORD) Research Co-ordination Teams and

assess the technical quality of the ) . )
Measurement and Standards LaboratoriesE.pAS Program and Regional Offices, to

The focus of the assessment was on: present to EPA senior managers the entire
' ORD research portfolio in a given area.

. the technical merit of the laboratory These joint reviews focus on the status
programs relative to the current and accomplishments of the ORD research
state-of-the-art worldwide; program to ensure that ORD’s research

continues to meet its own and client

- the effectiveness with which the  objectives. The reviews also present
laboratory programs are carried out and selected ongoing research conducted by
the results disseminated; the program offices and regions so that the
. the degree to which the laboratory compleme_ntary research can be viewed.

These reviews complement external peer

Fr:(e)gr:rrgsin?;em;g?ft;nngdthe needs for Whlcrr]eviews of ORD laboratories.

. the adequacy of the laboratories’  22.80 Other examples of constructive

facilities, equipment and human resourcelitiatives that we found include the
insofar as they affect the quality of the ~ following:

technical programs. ) )
- Dependent constituencies are

The findings and recommendations were collectively asked to provide comments
published in an annual report and fed intcon existing or proposed portfolios to
NIST’s annual planning and program develop acceptance of the level of effort
management. NIST’s response to these devoted to the various constituencies.
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Excellent science
should be the basis for

« Results from traditional scientific requires the involvement of team
peer reviews are used as input to portfolianembers beyond the completion of the
reviews (for example, to assess progressresearch; and

and likelihood of technical success). . . : .
« managing the project, including the

« Research organizations undertake timetable and the budget, on a continuing
structured reviews of their portfolios, and active basis to reflect the dynamics of
whereby programs are compared based dhe research environment.
criteria that reflect their vision, goals and

. L 22.83 Organizations that we visited
overall strategies and priorities.

apply vigilant project planning and

management practices:
Research Management I P

« Nortel Networks uses a project plan

Research projects embody excellent framework to monitor both fundamental
science, involve the right people, are on and applied research projects and
track and within budget development projects. The framework

includes the following elements: project
22.81 The focus is on dOing the r|ght scope, description of tasks' key
research projects and doing research  assumptions, criteria for success,
projects right. This is important since  resources, milestones (stop/go gates), risks
projects are the core business of researctynd contingencies. Information on these

all the work. organizations. Once the projects have  elements ensures that resources (human,
been determined, excellent science ShOU@quipment, financial) remain focussed on
be the basis for all the work. priorities and are well co-ordinated, and
22.82 This attribute includes: tha_t a proper _balz_ince of reporting and
activity is maintained.
.d _enbsurlné; that the prli)Je;:t p_roduces d The type of expert review used to
?n hls | ase l(ijt(;]n te')t(ci eg smetnctehan assess research projects varies with the
echnology and hat it stands Up to the 1, o416 of the research. Projects that are
scrutiny of world-class experts; .
more short-term and developmental, with
. involving the appropriate and best More predictable results, are best suited to
available persons in the planning, conduciéviews with quantifiable metrics
technology transfer and review of projectdresults-oriented milestones and
(recognizing that different persons are ~ Performance expectations derived from
likely to be involved at different times in the business plan). Projects of a more
the life of a project); long-term and fundamental nature, with
o o _ ~ more unpredictable results, are best
_+ periodically reviewing projects using reviewed through peer review of quality
increasingly demanding assessment and leadership. Even projects involving
criteria over time (referred to as proprietary information are subjected to
stage-gating). These reviews normally  expert review. In these cases, procedures
include assessments from both a technicalre modified to maintain confidentiality.
perspective and the dependent For example, Merck Frosst calls upon
constituent’s perspective; scientists from other parts of the global
ing that h . i erck family of companies to undertake
© ensuning that research equipment ang, o yiew while protecting commercial
facilities are appropriate to the nature an . o
. . onfidentiality.
requirements of the projects; )
+ The Alberta Research Council
« ensuring that the research results areecently adopted a stage-gating process
communicated and/or transferred to all with well-defined decision-making
relevant constituencies. This usually criteria, based on technological and
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market considerations, to better manage Research projects leverage external

research projects from the idea stage to resources No research
the commercialization stage. ARC has
developed a formal decision-making grid
using a proprietary tool, to ensure due
diligence in its investment decisions. The
factors comprising the grid include

22.85 Leveraging external resources organization has all
‘involves collaborating with research . .
performers and dependent constituencies,the required expertise
as well as relying on and/or building on  and resources to

the findings of other research groups.

technical advance, technical capability ofgyiernal simply means outside the identify and meet the
the team, project management, strategic gpaific unit/division carrying out needs of its dependent
fit, market size, market accessibility, research. It includes interactions with staff . .

partner capabilities, probability of successy, other parts of an organization. constituencies.

intellectual property position, return on
investment to ARC, and impact on
Alberta. For proposals in the early stage
the review is usually done within the

Leveraging is important since no research

organization has all the required expertise
and resources to identify and meet the
) > ! needs of its dependent constituencies.
business unit; however, as the project gy rthermore, involvement of dependent
moves toward development and constituencies is a way of accelerating the
pommermallzatlon, external reviewers ar&doption process and increasing the
involved. likelihood of success.

+ Researchers at Merck Frosst meet )
weekly to review the progress of major 22.86 _Research problems are becoming
projects. When a project is not meeting ncreasingly complex. Expertise from
expectations, managers take appropriateseveral d|s<:|pI|r_1es and orga_n|zat|0ns is
action and move staff resources to frequently required to effectively address
higher-priority projects. They encourage the issues. As a result_, pr_lvate and public
researchers themselves to recognize whetfCtor research organizations are
a project should be abandoned, rather th&Rcreasingly turning to collaboration and
imposing a top-down decision. In other ~Partnerships to leverage their own
words, it is recognized that results that dgXPertise and resources. In government,
not meet expectations are a normal outpgSues are increasingly cutting across
of a risky activity such as research, and dgépartmental boundaries (for example,
not constitute a personal failure. Such ~ climate change). Leveraging increases the
findings may in fact lead to very useful likelihood of achieving objectives by
insights even if they do not move the 0pt|m_|Z|ng _the impact of ava|la_ble_ human
project toward the expected results. In thi@nd financial resources and bringing to
respect, some low-level activity may bear the best expertise from a variety of
continue even if the project is no longer ofOUrces. It also helps focus the research

priority, which serves to keep options organization on the target end-result and
open. expedites the technology transfer process.

22.84 Other examples of constructive 22.87 The U.S. Army Research
initiatives include the following: Laboratory's Federated Laboratory
(FedLab) initiative (see Exhibit 22.9)
demonstrates a number of the dimensions
of this attribute. These include a novel
delivery arrangement that focusses on
ARL’s strengths and brings in

« Plans for deployment of the researclcomplementary expertise from other
findings are included in project plans. partners to achieve the Army’s goals; use
Furthermore, the knowledge transfer of a competitive approach to finalize a
process begins at the project planning  suite of highly innovative projects that
stage by involving dependent constituent@ddress an identified need (project

« Proposals are solicited from within
the organization to identify attractive
projects that should be funded, and that
might otherwise not be.
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proposals are subjected to a competitive effectiveness, and monitoring
selection process involving external peer improvements.

review); and the involvement of external
partners in project monitoring and
reporting processes.

22.89 Other examples of constructive
initiatives include the following:

« Leverage is used as one of the
criteria in selecting and comparing both

22.88 Scientists and engineers of the projects and programs.

Environmental Protection Agency’s Office

of Research and Development contribute + Graduate students at universities are
to every stage of EPA's risk assessment Pprovided funding to undertake exploratory
and management process. This developsresearch in areas of interest to the research
and maintains effective relationships ~ organization and its dependent

between researchers and program and ~constituencies.

regional staff. The research staff not only
identify and characterize environmental
problems (risk assessment) but also help
other parts of EPA to find and implement
efficient, cost-effective solutions to the 22.90 This attribute entails proactively
problems. They are involved in creating organizational knowledge and
identifying risk management options, then exploiting it by making it accessible
evaluating their performance, cost and to all staff for continuous learning and to

Organizational knowledge is
systematically captured and turned into
needed work tools

Exhibit 22.9

Army Research Laboratory:
The Federated Laboratory

Source: Army Research
Laboratory

The Army Research Laboratory (ARL) adopted a new concept of operations to deal with the
challenge of responding to a new mission assignment at the same time as resources were being
reduced.

The new assignment required technical capabilities for which ARL did not have the necessary
expertise. ARL recognized that the private sector possessed strong expertise that ARL could
leverage. As a result, ARL developed a new approach to partnering with the leaders of relevant
private sector efforts. The approach, called Federated Laboratory (FedLab), allows ARL to jojntly
plan and execute technical programs, jointly evaluate, assess and report on the work accomplished,
and redirect the work as necessary. FedLab involves a collection of geographically distributed
“virtual” laboratory divisions, augmenting the capabilities of ARL. Under ARL leadership,
programs in the private sector are integrated with those already existing within ARL. Funding
provided by the government — it is not a cost-sharing arrangement.

is

Technology areas were defined, consortia were selected (involving at least one industry partner as
consortium lead, one major research university partner and one historically Black college or
university or minority institution) through a competitive peer-reviewed process, consortia activities
are directed by a Consortium Management Committee formed by senior representatives of all
partners and chaired by a senior ARL technical manager.

To enhance technology transfer between ARL and the partners, there is a requirement for
long-term technical staff rotations between ARL and the partners.

The approach does more than bring together the best of the private and public sectors. It responds
to other demands being placed on ARL: to increase outsourcing, to find dual-use solutions, and to
use commercial standards and products.

FedLab has an important leveraging effect: ARL's science and engineering staff is enhanced
through working relationships with the best of the private sector (including staff exchanges);
FedLab takes advantage of the best existing state-of-the-art facilities and encourages the
construction of new industry facilities; commercial technologies are adopted and adapted to the
military environment; and ARL is building an in-depth knowledge base and technical competence
despite resource reductions.
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provide value to current and prospective individuals with common interests who
dependent constituencies. Work tools suctome together spontaneously and choose
as new methods, management practices tw communicate across the rigid
technology resulting from organizational organizational structures — promotes
learning are needed to exploit knowledgeorganizational learning. They do this by

improving understanding of concepts;
22.91 Knowledge is the key asset of a increasing awareness of techniques Knowledge is the key
research organization. Organizational available inside the organization or
knowledge encompasses personal and elsewhere; facilitating ?earning and asset of a research
collective knowledge (know-how, sharing of experience; providing a forum organization.
expertise, experience and wisdom). for the peer review of ideas, theories and
Management of organizational knowledgénterpretation of data; and enhancing
sometimes also referred to as intellectualtechnology transfer. Management can
capital, pulls together the knowledge thatsupport communities of practice through
is dispersed throughout the organization, the provision of resources to facilitate
making it accessible and usable by othersctivities.
inside the organization and by its
dependent constituencies. It involves the 22.95 Nortel Networks recognizes the
continuous recycling and creative use of value of networking for organizational
shared knowledge and experience. It learning. Among the methods used to
promotes continuous learning on an promote the sharing of knowledge and
organization-wide level by ensuring experience are social events, co-location
effective use of existing knowledge, and of project staff, informal coffee groups,
sharing of new knowledge and lessons formal events to discuss issues, and
learned from past experience. widely disseminated formal reports on
Management of organizational knowledgeactivities. Nortel managers identified
ensures that competence remains with thaeetworking on a global basis as a more
organization even when individuals leavedifficult challenge. Quarterly get-togethers

and videoconferencing are techniques
22.92 There are two key facets to the being used to address this challenge.
development and effective management of
organizational knowledge. The first is 22.96 To better capture and share
processes to capture and tend the knowledge among scientific and technical
knowledge, to make it available to othersstaff on an organization-wide basis, the
and to keep track of who is contributing taGoddard Space Flight Center is
it and who is using it. The second facet isimplementing the ISO 9001 standard.
an organizational culture that values the Processes, procedures and the know-how
sharing of knowledge. developed by individuals are being

documented in accordance with the
22.93 There are natural barriers to the requirements of the standard. While
sharing of knowledge that result from  |SO 9000 standards and guidelines are
rigid organizational structures, dispersed generally associated with organizations in
locations, turnover of staff, specialization the manufacturing sector, NASA is
within disciplines, and the leading the way in the application of the
“not-invented-here” syndrome. Leadershigtandards to an R&D organization.
and the alignment of policy, incentives
and performance measurement with the 22.97 Other examples of constructive
right organizational values can help initiatives include the following:
overcome barriers.

- Policies, incentives and performance

22.94 The nurturing of “communities of metrics are aligned to reinforce
practice” — informal networks of collaboration and knowledge sharing.
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« All levels of management emphasizeupon public sector research organizations

and practice developing trust and for high-quality scientific advice in the
collaboration among organizational units,development of policies and regulations
focussing on win-win outcomes. intended to protect the public good. To
assure decision makers that advice is
Qrganizationa| Performance based on current and sound science, public

sector research organizations are adopting
a number of principles: early

The organization is widely known and ) e : . .
identification of issues requiring science

respected advice; broad consultation on issues with
22.98 This attribute relates to the experts in many disciplines and sectors;
breadth and depth of the organization’s use of due diligence procedures to assure
reputation. Well-managed research quality and reliability of the science;
Well-managed organizations are known to and respectedecognition of the limitations and risks
L by leaders within and outside their resulting from scientific uncertainty;
research organizations respective scientific communities. transparency and openness through the
are known to and broad dissemination and publication of
22.99 An organization commands scientific evidence and analysis
respected by leaders respect when knowledgeable observers underlying policy/regulation; and periodic
within and outside (individuals in the same or review of decisions in light of new
complementary areas who are not advances in science.
their respective necessarily among the organization’s
scientific communities. constituencies, such as world-class 22.10_1 We found that research _
researchers in other countries) judge thatorganizations take steps to track their
its science output is of high quality and atreputation:
the leading-edge. Respect results from an
organization’s ability to maintain its + The Alberta Research Council
reputation for excellence over a long monitors customer satisfaction annually
period of time and to have its research by surveying how well its services meet
staff sought after as participants in customer requirements, and how
collaborative activities and partnerships important the services are to the customer.
and as members of prestigious The survey helps management set
committees. The participation of a improvement targets.
significant fraction of the organization’s
research staff on international committees © 1he U.S. Army Research Laboratory
charged with the development of also uses customer feedback to ensure
international standards and regulatory ~ guality, relevance and timeliness. ARL is
regimes provides an indication of the ~ €Xploring going beyond customer _
organization's credibility and reputation. Satisfaction to “customer value” — that is,
For example, the National Institute of ~ capturing the hearts of customers to the
Standards and Technology (NIST) tracks POint that they will not only be satisfied
staff participation in and chairmanships ofvhen they receive your product, but they
standards committees and international Wil go out of their way, and even sacrifice
committees. time, money or convenience, to come
back to you the next time.” Through a
22.100 An organization is also respectedcustomer value survey, ARL identified
when dependent constituencies believe “communication with the customers” as
that it is performing an essential service, the attribute most valued by customers.
is accessible and responsive to their needsommunicating with the customers
is reliable, demonstrates flexibility, and isincludes talking and listening to them,
service-oriented. Government policy visiting them, keeping them informed, and
makers and regulatory bodies depend involving them in planning processes.
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- Argonne National Laboratory values organization’s constituencies. This

the confidence and support of its attribute represents the research
customers, stakeholders, neighbours andorganization’s raison d’étre, and the
employees. Argonne uses many ultimate test of the quality of its
communication and outreach activities to management. Pursuit of all the previous
enhance its reputation, visibility and attributes contributes to the achievement
image (science and technology of this final attribute. It is important to be

publications, participation in technical  well-respected, but satisfying the needs of
conferences and workshops, public affairgthose who depend on the organization

education and industrial technology defines success.
programs). To enhance community
relations, Argonne established a 22.104 To ensure and demonstrate the

Community Leaders Roundtable that achievement of this attribute, research
involves over 30 community leaders fromorganizations take measures to promote
towns, homeowner associations, understanding of research findings by
governments, businesses and constituencies, and assess the relevance,
public-interest groups. The Roundtable timeliness and significance of their
provides a forum for ongoing dialogues research for the purpose of identifying

about the Laboratory’s activities, the opportunities for improvement.
expected impacts on the surrounding area
and any community concerns. 22.105 Networking and personnel It is important to be
exchanges with constituencies are among
22.102 Other examples of constructive the best ways to promote effective well-respected, but
initiatives that we found include the communication and understanding of satisfying the needs of
following: results. Providing opportunities for people
to exchange ideas is more effective than those who depend on

- Feedback on the organization's simply publishing results in various P
credibility and reputation is obtained fromoutlreJti.pSuch op?oortunities include the organization

experts, such as internationally renownedesearchers talking to other researchers, defines success.

scientists, industry analysts, users interacting with researchers, policy
environmentalists and consumer groups. 5,4 regulatory staff interacting with
research staff, scientists participating on
national and international
standards-setting committees. NASA has
set an agency-wide objective “to improve
the external constituent communities’
knowledge, understanding, and use of the
. Research staff is encouraged to results and opportunities associated with

« Feedback from surveys and expert
reviews is shared with employees and
advisory boards, with a view to
identifying ways to improve
organizational performance.

accept invitations for membership of NASAs programs.” The Goddard Space
expert committees, to participate in Flight Center has set specific performance
external peer reviews, and to undertake goals to contribute to the agency-wide
collaborative research. objective:

o ) « Increase the number of visiting
The organization meets the needs of its  gjentists, resident research associates,

dependent constituencies graduate students participating in Goddard
22.103 This attribute is achieved by programs by more than 10 percent over

providing dependent constituencies with the 1998 fiscal year level.

expertise and research findings that are -« Increase by five percent the number
relevant, timely, significant and of high  of science research co-op agreements with
quality, and ensuring that the research  universities, including predominantly
findings are understood by the minority universities.
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- Enhance the quality of knowledge expert review is the most effective means
communicated to the public and to the of evaluating federally funded research
media by involving principal investigators programs, both basic and applied. Expert
and project managers in all review can include quality or peer review
mission-related media activities. by independent experts, relevance review
by potential users and experts in related
fields, and benchmarking to assess the
international standing of the research. We
visited two organizations that apply this
approach:

. Establish collaboratively, with the
web-based managers in the technical
community, guidelines for enhancing
public access to web-based information.

22.106 Involving potential users and

receptors in the identification and - The US. Army Research
definition of research projects and, whereL-aboratory’s Performance Evaluation
feasible, in the conduct and managementConstruct recognizes the complexity of
of the research project also enhances the?SSessing the performance of a research
dissemination and eventual use of resultsPrganization that conducts a broad range
The Army Research Laboratory’s FedLabOf activity from exploratory to

initiative (see paragraph 22.87) illustratesr€quirements-driven work. The Construct
a number of practices that support the =~ COVers three principal areas of interest:

effective dissemination of results: relevance (does the work respond to
customer requirements?); productivity (are

we progressing toward goals at an

acceptable rate?); and quality (are we
doing world-class work?). It is built on
three pillars: peer review, metrics and

. Personnel exchanges among partnercéJStomer evaluation (see Exhibit 22.10).
are required as part of the consortium ARL discourages the use of formulas to

« Partners are involved in planning,
conducting and managing research
projects through a Consortium
Management Committee.

calculate performance scores, preferring

agreement. od
to use a more qualitative approach. The
< An annual technical symposium approach is sufficiently flexible to provide
involving all participants is held to preseninformation to senior management, which
results, and discuss with receptors. can be integrated and used in a variety of

_ _ ways; these include forming part of the
22.107 With respect to assessing the  performance standards of ARL's senior

relevance, timeliness and qua“ty of the |eaders7 thus Coup"ng performance to
research, the Committee on Science, reward.

Engineering and Public Policy of the U.S.

National Academy of Science, the 22.108 Exhibit 22.11 demonstrates how
National Academy of Engineering and theePAs Office of R&D monitors its success
Institute of Medicine recently stated that in meeting constituency needs.

Exhibit 22.10 Goal
Relationship of Three Pillars Pillars (Method) Relevance Productivity Quality
of Army Research
Laboratory Performance Peer Review O O @
Evaluation Construct to .
Metrics
Principal Areas of Interest Q Q Q
Customer Evaluation o o O
Source: The ARL Performance Evaluation Construct @ \ery useful (O somewhatuseful ()  Less useful

http://w3.arl.mil/mgtinit/mgtpec.html
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22.109 Other examples of constructive
initiatives that we identified include the
following:

to ensure progress toward providing
relevant, timely and significant expertise
and research findings to its dependent
constituencies.

Conclusion

22.110 The organizations we worked

with as part of the study indicated that the
attributes we have identified describe the
Research organizations are outcomes that they are trying to achieve
increasingly relying on ongoing and through good management practice. Some
periodic reviews of projects and programsttributes may be more important than

An evaluation framework is
developed at the time that a program is
launched, including the identification of
measures and targets that will be used to
evaluate the program at a later date.

“In general, the success of a research organization can be measured in several ways: by th
number of articles published in prestigious scientific journals, by the number of times that ar
written by the organization’s scientists are cited in other journals, and so on. However, for a
mission-oriented organization like the Office of Research and Development (ORD), measure
the extent that we help and support the Environmental Protection Agency (EPA) in meeting i
goals are equally crucial. In measuring the success of this Strategic Plan, the quality of ORL
work, and the usefulness of our research products, we will use the following measures of su

Significance: Is ORD working on the right issues?

This is a measure that the EPA Program Offices and Regions and the broad scientific comm
can help us judge. For our research, development and support efforts to be useful, we must
on the most important environmental issues and target areas for research that will significan
improve risk assessment and/or risk management in the Agency and elsewhere. Peer reviev
scientists in the external scientific community will assist us in judging significance.

Relevance: Is ORD providing data that the agency can use?

This question can best be answered by the rest of the Agency and is best judged by the deg
which contributions support EPA decisions. ORD will strive to ensure that its work is useful t
Agency and has a positive impact on advancing EPA's mission. ORD’s new information
management plan seeks to ensure that we make our stakeholders aware of and able to acc
ORD’s science data and information products.

Credibility: Is ORD doing research of the highest quality?

ORD’s credibility can best be judged by the external scientific community through such
mechanisms as peer review of ORD products, reviews of programs at the ORD laboratories
peer-reviewed journal articles, scientific citations, and external recognition of both ORD and
people. Further, we will be judged by the external scientific community on the extent to whic
advance the state of environmental science.

Timeliness: Is ORD meeting EPA's expert consultation and assessment needs in a timely
manner, providing research products according to schedule, and addressing long-term issueg
with adequate forethought and preparation?

The first part of this question can best be answered by EPA's Program Offices and Regions
determine whether ORD consultations and assessments are being provided in time to be op
useful for Agency decisions. The middle part of this question can be answered by ORD man
and EPAs Program Offices and Regions through annual program reviews and other activitie
final aspect of timeliness is more subjective and therefore more difficult to assess. ORD has
accepted the challenge of anticipating important environmental issues that are just emerging
may not become critical problems until well into the next century. The U.S. public is the ultim
judge of how successful ORD has been in this effort. ORD will strive to regularly gather the
public’s view on this issue.”
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We believe the
attributes are telling
indications of how well
a research
organization is

others to particular organizations, and provide guidance to federal research
depending upon an organization’s role, managers. We expect that the attributes
environment and stage of development. presented here will be further refined over

The extent to which an organization  time as researchers, research managers,
successfully adopts practices appropriateeyaluation specialists and auditors discuss

achieve overall success. We believe that catalyze further development of these

Lhese aﬁributes arehtelling _indi_cati_ons (_)f attributes. We invite others to build on our
ow well a research organization is being, by developing more specific

managed. managed. performance measures and by defining
22.111 Our intention in doing this work ranges of performance levels for each
was to inform Parliament about attributesattribute so that organizations can monitor
of well-managed research organizations improvement in their performance.
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J‘.* About the Study

Objectives
The objectives of our study were:

* to inform Parliament about attributes of well-managed research organizations that can be used to assess
the management of research activities in federal departments and agencies; and

* to provide guidance to federal research managers on ideal outcomes of good management together with
examples of practices followed by respected research organizations outside the federal system to achieve
the performance ideals described by the attributes.

Scope

Through the study we developed a set of attributes capturing the ideal outcomes of good research
management. The attributes embody the operating principles enunciated in the government’'s 1996 S&T
Strategy, the ingredients of the Human Resources Framework, which supports the Strategy, and operational
guidance gleaned from a review of the research management literature and other publications (a list of key
references is available upon request). The attributes were refined through discussions with research managers
in Canada and in the U.S. and visits to a number of research organizations. The visits were also used to obtain
examples of practices that support the attributes.

The organizations we visited were drawn from the public and private sectors and from important sectors of
the economy. They represent the range of government research activities (knowledge creation; wealth
creation; policy, regulatory and security functions; and the provision of major research infrastructure).

Study Team

Assistant Auditor General: Richard Flageole
Principal: Peter Simeoni
Director: Marilyn Taylor

For information, please contact Peter Simeoni.
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