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Why Knowledge Management?
Worst Case Example of Losing Critical Knowledge

Scarbrough, Harry & Swan, Jacky. (1999). Case Studies in Knowledge Management. 5. oEPARTMENTOF | Office of
Images courtesy of Wikipedia ENERGY ‘ NUCLEAR ENERGY



Lost Knowledge - Throttleable Thrusters

L

Mars Science Laboratory — Launched 2011
Hovering ‘sky crane’ required the recovery of
‘lost’ knowledge that had been used 36 years
earlier on the Mars Viking — Launched in 1975

David Oberhettinger, JPL Retiree, taken from the IAEA
Methodology to Determine Critical Knowledge in Nuclear Organizations Ofﬁrg of .
Images courtesy of Wikipedia NUCLEAR ENERGY



What is Knowledge Management?

Sharing -
| | experience, To maximize
Getting the right @ learnings, and staff
knowledge - to the right insight \ expertise and
.people at the right time - INSignts in a improve
in the rlght format supportive prove
environment productivity

Research shows that 27-33% of a worker’s day is spent trying to find the data, information,
and knowledge needed to do their job (source: kmi
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Types of Knowledge

Explicit @ Implicit Tacit

- Easily Documented * Not yet captured as * Found in the human
explicit mind and behavior

* Exists as insight,

. e EXxists in teams or o : .
* Often relies on oraanizations as thinking, social skills,
g experience

technology (tjhat must shared practice
be manage « Difficult to capture

» Paper, Electronic



Objectives of KM Initiatives

* Improve effectiveness and efficiency

* The right knowledge is available at the right time and right place for
those who need it

* Create a knowledge repository

* Support timely acquisition of new knowledge that is relevant for the
organization

» Establish, improve, and manage knowledge assets
 Enhance the knowledge sharing environment

* Reduce the risk of losing knowledge due to staff turnover
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KM Strategy and Processes

The general objective of most KM strategies is to formalize the
KM processes to ensure a sound basis for the long-term
sustainability of competencies

* Typical KM Processes:
« |dentification of the necessary (critical) knowledge
|dentification of the risk of knowledge loss
Acquisition and/or creation of knowledge
Knowledge retention
Knowledge utilization
Review of the effectiveness of the KM process
|dentification of opportunities for improving the KM process
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Steps in KM Implementation

Prepare for

Establish KM Build an

Proaram Change and Assess Current Implementation Imolementation
S Develop State Rty plomeniato
Step 1 Step 2 Step 3 Step 4 Step 5
* |dentify and * Develop high- + Assessthe 3 « Confirm * Ensure staff
document the level process core KM Leadership resources and
KM Risks « Attract components: support and funding
 Develop champions people, commitment * Realize short-
strategy and  Manage cultural processes and <+ Elaborate on term wins
document long change technology Strategy as a
-term  Explore KM * Perform gap roadmap
objectives best practices analysis * Highlight key

milestones

Measure and

Improve

Step 6

Measure
results
Analyze and
learn from
progress to
date
Improve the
KM Program



Examples of Knowledge Management Tools

Understand where
critical knowledge is
held in the organization

Meetings of experts to
share knowledge
across groups

Critical Community
Knowledge of Practice
Assessments (CoP)
Professional Temporary positions
conferences, trainings, " intended to transfer
. Best Tralnlng.and
benchmarking Practi mentoring knowledge
L L positions
Behnicts s Succession
Knowledge Planning
Capture . _
Structured intervi Mitigate the risk of key
rClIJC ured in er};Ihe\tArl]S Knowledge personnel loss and create
and Sessions wi © Duplication future staffing pools

holders of knowledge
and experience

Ensure knowledge is held by at
least two persons on the team



KM Organizational Maturity Level

Systemic (KM
iIs embedded in
- management
Programmatic systems)
(KM coordinated
o Ad Hoc across the

Advanced KM
(proactive)

S organization)
© G (KM is in
8o Localized
m = ey
Initiatives
Only)
—
Knowledge Hoarding Knowledge Sharing

Culture Culture



Spotlight: Critical Knowledge

* What is Critical Knowledge
* Knowledge that is not well known, understood, or easy to define

» Specialized tacit knowledge evolved from years of experience that is
difficult to capture

 Historical R&D knowledge that supports the technical basis
* Know-how when all is good v. know-how when things fail

- Knowledge critical to the organization must be
captured, retained, and shared.
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Concept of Critical Knowledge

Key
Knowledge

« Essential for the successful * Held by only a few people
execution of the mission o e Scarce on the market

« Valuable knowledge with Critical  Takes time to acquire
significant consequences for Kn owledge * Undocumented or difficult to
safety, performance, or capture
reputation in the organization if * Unique orrare
lost

When Key Knowledge is at Risk, it Becomes Critical
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Why Ildentify Critical Knowledge?

* It’s a major asset

 Knowledge is often treated as if it was acquired at no cost, and as if
organizational survival does not depend on it

* |t can be scarce, difficult to acquire, hard to reuse if not shared
* When stored, it may not be easily findable or usable

» Tacit knowledge is not easily documented and can be lost with staff turnover

* It's held everywhere throughout an organization, across many domains

Held By: Related To:

* Individuals « Strategic

* Line Organizations « Tactical/Operational
* Project Organizations * Innovation/Growth

» Corporate  Emergent R&D

* Historical R&D

Office of

ENERGY | NUCLEAR ENERGY



Identifying Critical Knowledge

*Coherent aggregation

ACthlty of activity lines

*Programs,

DIe]aal-1aIcHMll Devartments, Teams  \alue/Priority of Activity

Critical

Knowledge

Vulnerability of Activity \ ‘

Mission  [rldesbon
Activities

contribution to
mission goals

*Knowledge required to
perform activities

* Assessment of their
vulnerability i.e.,
retirements, resignations,
scope loss

4 Knowledge
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The Analysis Results

Heat Map Showing
Criticality of Knowledge

Questions to Discuss: o o
- * Why is this activity
Activities experiencing these .
—— vulnerability conditions? - g
o How long has this been
- the case? ® R2

.. — What should be done?

* Always go back to the details and study them with the
knowledge owners

== T — Dedicoted criteria .

fodebh { Develop an Action Plan to mitigate the knowledge
eoch domain i

Vulnerability of Knowledge vulnerability

Associated with the Activities .8 @™ -+ Results are Perspectives to adjust work processes
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Triggers for Critical Knowledge Assessments

Periodic / Unplanned One-Off
Scheduled Events Opportunities

Retirement or Kick-off of a major project
Strategic Planning Resignation of an expert — risk analysis
or key staff

Introducing a new

|dentification of a technology

Safety Assessments pressing safety issue

Upgrading a quality
system

Completing major
milestones or phases

Organizational changes Launching a performance
improvement initiative
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Current NE-8 KM Program

* Back to the JPL — Mars
Science Laboratory Story

* The Problem We’re Working
to Solve

* Our Strategy and Framework
 Accomplishments to Date
* How To Join Us
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The NE-8 Knowledge Management Project

{:R:} ISSUE: POTENTIAL LOSS OF EXPERTISE

@ Loss of expertise and critical knowledge in the field of Nuclear
Waste Management (NWM) is a serious problem worldwide.

* The NRC estimates an average 10-15 year turnover rate for
NWM experts

Risk recognized by DOE-NE and Sandia Leadership
* No active HLW Disposal project in the US since 2010

* Subject Matter Experts (SMESs) retiring without an effective
means to transfer their experience to new or less experienced
staff

* Urgent needed to maintain staff competence and share
information across the generations

Nuclear Waste Project Experience

75% of the Lab staff have little or no experience working on an active
nuclear waste management project

45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

Nuclear Energy Fuel Cycle Program
% of Population by Years Service

IIIII_
59

d+less 10-14 15-19 20-24 25-29 35-39

\ J |

A0+up

| ' 'r

>75% of Population <25% of Population
has little or no NWMP has some amount of
experience NWMP experience

NWPM: Nuclear Waste Management Project




KM Strategy — 4 Primary Components
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CONTENT
MANAGEMENT

» Enterprise Content
Management

» Content Taxonomy and
Metadata Schema

» Robust Search
Capabilities

» Document Management

KNOWLEDGE CAPTURE

& TRANSFER

» Knowledge Capture
and Transfer - Tacit and
Explicit

» Knowledge Retention for

both 1) Execution and 2)
Continuity of Trust

» Best Practices
» Lessons Learned

» Training, Coaching,
Mentoring skills transfer
on the job

COLLABORATION

» Communities of Practice

» Communities of Interest
(blogs/wikis)

» Centers of Excellence

» Collaboration Workspaces

» Workshops/Forums

SUBJECT MATTER
EXPERTS

» Experts - what we know,
ask, and share

» Skills Documentation
» Community Finder
» Skills/People Finder
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KM Enablers for Program Success
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SUPPORTING KM
PROCESSES & METHODS

GOVERNANCE &
OPERATIONS

||

TECHNOLOGY

Knowledge Management Transfer Methods

» Critical Knowledge Assessments and Mapping, Process and Skills Mapping
» Peer Assistance, Lessons Learned/After Action Reviews/Storytelling

» Knowledge Capture, Retention and Transfer

» Best Practice Harvest, Lunch & Learns, Knowledge Cafes

Operational Support

» KM Governance/ Code of Practice. Performance Management and KPIs
» Staff Engagement - Rewards and Recognition
» Change Management, Communications, Branding, Training

Technology Enablers

» Information Portal, Collaboration, Team Sites, Document Management

» Content/Social/Search/Video Enabled/Business Intelligence/Analytics

» Enterprise Information & Data
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The KM Framework

KM Portal

* Provides easy, unified and integrated
access to program knowledge resources

« Easy, simple exchange of information

* NWM Taxonomy

« Standardized nuclear waste management
vocabulary for efficient search

 Knowledge Capture Session Khowled
. ) nowledge Management Search
Sitepages A : e

e Location and retrieval of information is
quick and easy

~ Knowledge M gement Document
Workshops & Deep Dives Library
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KM Repository D

Knowledge Management & EDIT LN

Workshops and Deep Dlves

L]

"

Home

The Original I(nowledge Management Worluhop

overview of topics erimn ha e

overview o cend of the

Waorkshops & Deep Dives TORICS COvEnng The DaCk ena OF tNe nudiear

i 5
SeeD Qg arg usually ':"-Zd: sessiang (3-/12

1o 4 howrs) and ©

oraTest

Owverview of MWK - December 2019

Day 1

ntroduction and Cverview of the Knowledge Management Filot Projec
= Ewaristo J. (Tito) Bonano and William Boyle

"

Haopfe

COwerview of the Back End of the Muclear Energy Fuel Cycle
- Ewansto J. (Tito) Bonano

History of Storage & Transportation
- Ken B. Sorenson

History of Disposal Projects
- Evanisto 1. (Tita) Bonano Search Cente

Waste Isolation Plant Ovendew [WIPP)
= Paul E. Shoemaker

Storage & Transportation Regulations
- Ken B. Sorenson

Day 2

Fast Repository Siting Process
- Peter M Swift

Disposal Lagal Regulatory Framawork
- Cyrus M. Mezhad

A Muclear Waste Management Project; Mot Just Science & Engineering
- ‘Willigm J. Boyle

— _ |

evelopment

« Speaker Biography
E * Video of the Session
* Video Transcript
e rasertatons e 110 V2 o * Presentation Slides
* Reference Materials

Since the intial workshop, the KM program is cunductmy an ongmng series of Deep Dives on topics related 1o the ENFC

1 aré presanted Dy a pane af speakers

Deep Dive

Knowledge Management

Past Repository S|t|ng Proces5 Workshop

cited by Speaker

Sessions

Documents 7 Eoi

WO02-10008

Focused o
Mountain repository.
which has been described in
following the presentation, however, appropriately includes
both WIPP and YMP siting experiences and implications for
future siting programs.

n the siting process followed for the proposed Yucca
Does not cover the WIPP siting process

1 a previous talk. Discussion

Peter M. Swift
Senior Scientist | Muclear Energy Fuel
Cycle | Sandia Mational Laboratories

u Past Repository Siting Process Workshop Video

E Past Repostary Siting Process Workshop Prasentation Slides
. Past Repository Siting Process Workshop Transcript

@ Past Repostory Siting Process Workshop References

About Peter Swift
Semar Soientist | Muclear Energy Fuel Cycle | Sandia Mational Laboratones




Home Documents Waorkshops and Deep Dives  Search Center

UNIQUE TAXONOMY FOR @
THE FIELD OF NUCLEAR

nagement Systems Results found in Preference for results in

w A s T E M A N A G E M E N T Consent-Based Siting Knowledge Management Search Center = English =

Past Repository Siting Process References
andialabs. sharepoint.comy../Past R!'|:(I'..|IJI:__' ::""n_: Process Refere

)
e,

/.. Past Repository Siting

« Early standardization of taxonomy and terminology e e T v

@* Past Repository Siting Process

* One single metadata model across the program R - ==

« Controlled and organized vocabulary used to describe Content Type ) US High-Leve NucearWeste Management Faciiy S

andialabs. sharepaint. comy../DDO0&-11015-Pres-L5 MW Fac St

or characterize unambiguous and explicit concepts of Feport - Milstone 02 s
nUC|ear WaSte management c ...;._\:“‘ o =1 Draft Consent-Based Siting Process and Siting Considerations

sandialabs sharepoint.com/_ /Diraft Consent-Based Siting Process an._..

 |Installed in the KM database to enhance capturing, o & US. Deep Borehole Field Test Siting Process

sandialabs.sharepoint.com/_. /DDO06-11014-001-05_US Deep Borehole F.

managlng and Sea rChIng knOW|edge Content =1 U5 High-Level Nuclear Waste Management Facility Siting Proce...

Site Type

sandialabs.sharepoint.com/_/DD006-11015-001-02 US Siting Process ...

» Developed for tagging content with metadata specific to ooy Seoseicnlo e M it Monagemer .
the field of nuclear waste management

@ U5 Deep Borehole Field Test Siting Process
sandialabs.sharepoint.com/_. /DD00E-11014-Pres-DEFT Sitm...

Q% Canada's Flan for the Long-Term Management of Used

ndialabs. sharepaint.com/../DD0O0G-11013-Pres-Canada Sit

 Informed by the use of machine-learning classifiers

-
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Some Qualitative Results To Date

Reductions Increases

Critical Program Efficient SME
Knowledge Loss Knowledge
9 Transfer

New Staff Training Support for
Time and Effort Decision Making
N\



Some Lessons Learned

* Get Management Sponsorship

* Manager work and involvement is inevitable

* Forget it if you can’t enlist a Senior Sponsor
« Combine a central KM change team with willing volunteers in the field

» Master the use of collaborative platforms, text mining technologies and critical
knowledge assessments

» Use of KM tools should be dictated by the situation — don'’t push a tool just because you
have it

» Suite of KM tools should change based on the business need
* Make use of the experience of others — Community of Practice
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Join Us KM NEWS

Knowledge Management (KM) for the NWM Community

If you would like access to the _
KM Portal and its UUR NWM KM Site Update

content, send an email
request to:

Now Available to the Laboratory Community

) Content from the Nuclear Waste Management (NWM) Knowledge Management
km-aCCGSS-I’eCI ueSt@Sand Ia .QOV (KM) Site that has been categonzed as UUR is now available on an external
- o - cloud platform. We invite all to get an account and begin exploring this UUR KM
content that has been collected over the course of this KM projectl Video
presentations given by Experts on topics such as the History of Storage &

A" Conte nt haS been th roug h Transportation, Past Repository Siting Process, and Social Perspectives and are
inte rnal Lab review and is archived on the public site and available on demand.
rated as available for pu blic Access can be provided to Lab users with a Microsoft account. Simply make a

I request by e-mail to: km-access-requesti@sandia.gov. Once you have an
reiease. account, the NWM KM 5ite is Located Here

U.8. DEPARTMENT OF OﬁICE Df

ENERGY | NUCLEAR ENERGY


mailto:km-access-request@sandia.gov

Introduction to an
integrated
approach to NKM

Planning &
Modeling for an
NKM Programme

Knowledge
Movement through
an Organization

Coaching &
Mentoring for NKM

Building and
Maintaining a
Knowledge
Sharing Culture

NKM Roles &
Responsibilities

Roadmap for NKM
Implementation

Lessons Learnt &
Corrective Action
Programmes

https://www.iaea.org/resources/nucleus-information-resources

IAEA Nuclear KM Curriculum

Nuclear Information
Management

Introduction to
Nuclear
Information
Management

IT Technologies
and Trends in
Nuclear
Information
Management
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QUESTIONS?

Janette Meacham
jlloyd@sandia.gov




