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Motivation for better indicators
for S&T organizations

* |ncreasing interest in stimulating scientific
advance and innovation

e |ncreasing requirements to demonstrate value of
organizations and portfolios

o Current knowledge of how to stimulate
iInnovation and current performance
measurement systems fall short
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Why a Balanced Scorecard based on
organizational strategy?

e STRATEGIC - Clarifies and communicates
the strategy

e Technical focus and performance
 Focused management initiatives
« BALANCED - Avoids over emphasizing

one perspective on what to value and
measure

« SCORECARD - Identifies key indicators
linked to strategy

— Technical performance as expected?
— If not, other indicators show bottlenecks
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Strategy Map Balanced Scorecard has to be
modified for publicly funded S&T

Mission

Customer
Perspective

Internal Process
Perspective

Learning & Growth
Perspective

UE
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Private - Product Public — S&T
SHAREholder Value STAKEholder Values
Revenue Productivity Mission Innovation
Growth problems speed &

solved cost
0 iional S&T S&T
Produc'; perﬁ ‘ona leadership, excellence,
leadership excetience deliverables relevance
Innovation  customer | Technical S&T
Management | progress Mmanagement
Operations Operations
Employee, Knowledge & Culture/

Technology Base

Research Environment
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Developing a strategic balanced scorecard

 Gather information about the program from
documents and interviews

 Begin a rough draft that simplifies the
complexity, but uses their terminology

 Work with researchers to define real time
measures of technical progress and seek to
link these to mission

e |terate to refine/define draft

e Seek verification from levels within the
organization
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Our Example - NOAA's

Office of Research Applications (ORA)

* About 70 scientists focused on atmospheric
science

* Three divisions that encompass satellite
meteorology, oceanography, climatology, and
cooperative research with academic institutions

e Chartered to develop operational algorithms and
applications using satellite data (data products)

 Also provide support to nearly 400 current
satellite-derived products

Dept. of

Com|merce

NOAA

NESDIS
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Basic activities of ORA research projects

Impact on design
changes in satellites
and instruments

Impact on design
changes in products

and models
Communication Communication
and and
coordination coordination

Quality Control activities
o Calibration

 Validation

 Correction of algorithms
 Correction of time series
Research Activities

« Causes of errors in
calibration or algorithms

* New methods

* New products
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The organization’s contribution

to agency mission and multiple stakeholders

Mission
Perspective
(NOAA,
NESDIS)

Customer
Perspective

+

ORA
Perspective

+

Learning
Perspective

Good operating satellite service for the nation and global community

Data Coverage, Reliability, & Predictability.  Accessible and Cost-effective
For Ecosystems, Oceans, Climate & Data
Weather, Commerce, Infrastructure Products and Services

1Impact evaluation case studies linking ORA products to NOAA goals

AN AN

R&D Products and Services Provide Value to Users (Impact)

r =z —x

ORA Technical Progress and Managerial Excellence

1l 1l

A motivated, prepared, well-equipped, and networked workforce
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Delivering value to customers at
the organizational level

Pe'\:';;jgt?ve Good operating satellite service for the nation and global community

— R&D Products and Services Provide Value to Users (Impact)
SO‘;QS]’ sta;[e New/improved Sustained data  Seen as good
orthear data products quality in use of
Customer SCIETE meet customer needs changing conditions taxpayer dollar
Perspective
(NWS.etc.) 1New algorithms JImproved 1Post-launch 1Reduced product
[]# citations predictions Calibration time devel. time
1Scientific learning JImproved models JAfter post-launch  [Reduced quality
4 calibration. time control time
| | |
Perspective ORA Technical Progress and Managerial Excellence
+
Learning A motivated, prepared, well-equipped, and networked workforce

Perspective
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Mission
Perspective

Customer
Perspective

+

ORA
Perspective

+

Learning
Perspective

S&T technical progress
and managerial excellence at project level

Good /o\perating satellite service for the nation and global cgr\nmunity

R&D Products and Services Provide Value to Users (Impact)

]

]

~ ORA Technical Progress and Managerial Excellence

DEElED & Efficient,
test strategic o
algorithms robust calibration
) . & validation
time series
For algorithms For cal/val

1 tin duration 7 |frequency
or coverage of, size of error
O Vsize of 1 fin

error, variation coverage

Robust coordination Responsive to

& knowledge flow - user needs,
researchers/users dynamic
conditions
JAnalysis of Funds in,

network strength
JCommunication
effectiveness

1 $ leveraged

]

]

A motivated, prepared, well-equipped, and networked workforce
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The foundation — matching resources and
management practices to strategies

Peréf)selc?tri]ve Good operating satellite service for the nation and global community
Customer ﬁ - - ﬁ
Perspective R&D Products and Services Provide Value to Users (Impact)
: 1 1
Perg F;/énve ORA Technical Progress and Managerial Excellence
: I il
A motivated, prepared, well-equipped, and networked workforce
o —— Up-to-date Experiments to
Learning x;:e I:n |rrr1]a € Resources, improve & measure
Perspective OF esearc Equipment performance
JExisting PROFILES survey 11T capabilities 1ORA performance records
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NOAA/ORA Strategy Map and Balanced Scorecard REVISED DRAFT 05/05/2005

Mission Good operating satellite service for the nation and global community
Perspective Data Coverage, Reliability, and Predictability Accessible and Cost-effective Data
(NOAA, For Ecosystems, Oceans, Climate and Weather, Commerce, Infrastructure Products and Services
NESDIS) ) o
] Impact evaluation case studies linking ORA products to NOAA goals
R&D Products and Services Provide Value to Users (Impact)
C Models Innovation: New & Instruments
ustomer Sound, state of Improved data products Sustained data quality Seen as good use
Perspective the art science meet customer needs in changing conditions of taxpayer dollars
(NWS,etc.)
0 New/improved methods, algorithms .
O # publications, citations O Improved predictions O Post-launch calibration time O Customer satisfaction
O Hits on new time series O Improved models O After post-launch calibration. time O Reduced product devel. Time
] _Scientific learning 0 Reduced quality control time

+

ORA Technical Progress and Managerial Excellence

Develop & Efficient,

ORA
Perspective

+

ORA
Learning
Perspective

Jordan,

test strategic

robust calibration

Robust coordination

Responsive to user
needs, dynamic
conditions

& knowledge flow among
researchers and users

algorithms,
time series

& validation

O Reduced frequency of cal/val
0 Reduced size of error
J Increase in coverage

[ Increase in duration

0 Reduced size of error, variation
1 lncrease in ¢ \Ipmgp

1 Analysis of network strength
1 Communication effectiveness

0 Fundsin, $ leveraged
O TBD

|

A motivated, prepared, well-equipped, and networked workforce

Up-to-date
Resources,
Equipment

Experiments to
improve & measure
performance

Excellent Climate
for Research

0 Existing DOE survey

IT capabilities
- P 1_ORA records
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We have a theory-based diagnostic tool looking at
management practices in the research environment

Human Resource Development

Value the Individual
Build Teams and Teamwork

Commit to Employee Growth

Support Systems

Provide Capital, Knowledge Resources

Ensure Good Technical Management

Insist on Efficient, Low Burden System:
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Innovativeness

Encourage Risk Taking
Integrate Ideas

Encourage Change/Critical Thinking

Setting Goals
Clearly Define Goals & Strategies

Plan and Execute Well

Build Strategic Relationships
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And are working on indicators
of technical progress that...

 Make a S&T strategic balanced scorecard feasible

« Capture specifics of advances in a way that links
progress to higher level objectives

o Capture multiple attributes of progress since research
Is complex with multiple constraints

e Can be generalized so progress of similar projects or
portfolios can be compared or aggregated

* Measure current performance in real time (at least
annually) and are continuous so can track across time

« Complement existing measures
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Proposed general measures of progress

* For Technology (like new product development):. focus on
the functionality of new products, such as precision, speed,
size, reliability

e For Scientific Advance — three primary areas:

 Analytical - characterization of a particular
phenomena (Precision of prediction)

» Descriptive - discovery and the initial identification
of patterns (New patterns or hypotheses)

e Control — mastery of phenomena

» Also looking for a measure of “Learning” on the way to any
of these progress markers

 For all measures, we suggest adding assessment of two
dimensions of the radicalness of that progress — Degree of
advance and Scope of advance
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Summary and Conclusions

Balanced scorecards that reflect strategy and multiple
stakeholders definitions of “success” provide better
Information for policy makers and managers than ad hoc
sets of indicators.

Linking performance to management practice and theory
IS key.

Generalizable, real time measures of S&T progress
linked to organizational and mission goals are key.

Our research is making progress on all these fronts.
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