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From the NYT, April 28, 2004

“Soon after 9/11, a two-man
Intelligence team set up shop In
a windowless, cipher-proof
room at the Pentagon...

"By the end of the year... the
men had constructed a startling
new picture of global terrorism.



“The men culled classified
material... ‘We discovered tons
of raw Intelligence’

So how were these “tons”
processed???




“They recorded and annotated
their evidence on butcher paper

hung like a mural around their
small office.”

(Accomplished over a period of
more than two months!!!)

Is this any way to fight a War on
Terror???



So what's the problem?

The need for a systematic approach to
confront structurally changing, complex
environments, characterized by

e |nstability
e Disappearing “"boundaries”
e "Historyless” situations

e Minimal value of analytical forecasting --
that may be and usually is misleading



So what's the problem?? (cont.)

. Ineffective consideration of large amounts of
disparate data

* Where there are multiple decisions orissues to
consider

e The need to think outside of the box
e Where a proactive response is needed AND
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. Ineffective consideration of large amounts of

disparate data

e There are multiple decisions or issues to

consider

e The need to think outside of the box
e Where a proactive response is needed AND

o I\/IOSTII\/IPORTANTLY/THERE
“"DESIRABLE OUTCOME" IN SIGH

S NO EXPLICIT
T--OR

o NO DISCERNABLE WAY TO GET TO THE

OUTCOME!



... Understanding the complex environment and the
numerous competing forces within it”

Starting
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Fiaure 5-1. Example lodical lines of operations for a counterinsuraencv

Source: Counterinsurgency Manual, 2006




Wishful thinking

Information Operations

Security Operations
Host-Nation
Security Forces

- [ —_— > = - & 2 v y
Governance Ve Y
Economic Development

Figure 5-3. The strengthening effect of interrelated logical lines of operations

Source: Counterinsurgency Manual, 2006




Host-nation security forces

QO 7

Secure the Separate Counter Secure Integrate
populace insurgency crime national with host
continuously. from (organized and nation
populace. and petty). regional security
Identify and borders. forces.

neutralize Isolate Hand over
political and insurgency. responsibility
support on case-by-
infrastructure. case basis.

Essential services

Sewage Trash  Potable Electrical Transportation Schools Medical
treatment collected  water power network and clinics and
plants regularly. available. restored. restored. colleges hospitals
operating. opened. opened.

Governance

Develop Identify and Establish Develop  Reestablish  Support
initial recruit local local, focal, justice and

concept leaders and reginal, regional, system (law secure
for organizational and national and enforcement, elections.

governance. representatives. agencies national  legal courts,

and policies  and prisons).

departments. and
ordinances.

Economic development

Mobilize/ Initiate Rebuild Support Support
develop contracts commercial broad-based afree
local economic  with local infrastructure economic market
activity businesses (banks, opportunity economy.
{manufacturing, to stimulate transportation, (micro to
services, trade. markets, macro
agriculture). currency). development).

Combat operations

Range of different operations designed to disrupt insurgent forces.

Information operations

Figure 7-2. Sample of individual lines of effort

End state

Populace
secured
continuously.

Freedom of
lawful
movement
established.

Essentiai
services
developed
or
restored/
refurbished.

Effective
government
institutions
and presence
established
or restored.

Functional
economy
reestablished.

Freedom to
conduct
fawful
commerce
restored.

Insurgents
disrupted and
cannot mass
an attack that

significantly
disrupts
host-nation
governance
or operations.

Where are the
“interrelationships”
among the “individual

lines of effort?”

Metaphorical braided
rope is gone!

Source: Insurgencies & Counter-
insurgencies, 2014



[ “When we understand that slide, we'll have won
the [Afghan] war” - Gen. S.A. McChrystal
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The "Crown Jewels” questions:

* Which strategic decisions need to be made?

* Inwhat sequence or priority should these
decisions be addressed or acted upon?

* Which activities/organization units need to
take action?

*  Which organization units/decisions/tasks
need to be coordinated (e.qg. lateral or
network arrangements)?



The Crown Jewels questions

(cont.):
* Where are the most appropriate

environmental intervention points?

* How can organization actions potentially alter
the prospective environment? and

* Which organization units/activities/ tasks
should be involved in taking such actions?



So what's needed?

Focuson DSS —not D (i.e., The Crown Jewels)
DM only possible if “*desired outcome” is known

Communicable — preferably visual and/or short narratives (but
with explicit link to decisions/policies to ensure relevance)

Credible to analysis “customers” (i.e., policy/decision makers
(IOW, the “buy in”)

Bottom-up protocol is best

Outside in — easily challenged or disbelieved

Confrontation — encourage with prospective situation
-- discourage/neutralize with individuals and
intra- & interorganizational entities



These needs triggered SPIRE
(Systematic Procedure for
ldentifying Relevant Environments)

* Originally designed for L/R strategic planning
for an extraordinarily large oil company

 Proved generalizable approach for strategic
planning, knowledge mgt., intelligence analysis, etc.

« Next applied at IBM & Celanese
 Later at Douglas A/C, ATT & FPL



THE SPIRE APPROACH

A pc-based protocol for representing the
organization's relevant environment in a unigque
causal mapping format of immediate use to
strategic decision-makers.

« SPIRE Inputs are individual verbal statements of
hypotheses, conjectures, forecasts, analyses
concerning the prospective organization/
environment interface

*SPIRE utility is best shown by example...



Florida Power & Light Co. SPIRE application -
the most extensive one to date

(performed under a grant from the
Electric Power Research Institute)

» FPL selected for SPIRE demonstration project
because of company’s bellwether status

« as leading edge corporation in utility industry
management style, and

* in the midst of reinventing itself




FPL's environmental reassessment

Under guidance of large, international consulting firm, at a cost of $millions:

eOrganized 12 cross functional, cross hierarchical
committees (10-20 per)... working for six months

eEach committee focusing on a major SDI (e.g.,
generating capacity, fuel supply, transmission,
regulation), producing forecasts, scenarios, etc.

eConsultant distilled and synthesized committee
results into several hundred pages of cross
referenced text, tables and graphs



Use of FPL Env. Assessment Results




Use of FPL Env. Assessment Results

/

(Announcementof new strategy in < two
weeks after env. assessment results made
available didnt indicate broad usage)




SPIRE application at FPL (performed by HEK &
one FPL planner)

- FPL committee data summaries were inputs to the
SPIRE approach

e Distilled down to of
environmental dynamics with relevance for FPL SDIs

e Consisting

e Verbal statements transformed into SPIRE input
notation protocol
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Strategic Decision Issues (C List) of FPL
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Examples of Linkage Statements of
Environmental Dynamics and Strategic Decision Issues

E

Increasing concern about the environment (E 14.01, E 14.02) will
lead to stricter air quality standards (E 24.03) which increases
R&D expenditures on electric technology applications and a
breakthrough in battery technology (E 10.01) for electric vehicles.
This impacts corporate decisions relative to systems for delivery
of electric power to electric vehicles (C 6.01).

E 14.01, E 14.02: E 24.03: E 10.01/ C 6.01

2. Consumer awareness of the need for a secure (non fossil fuel)
energy supply (E 13.04) leads to a demand for electric vehicles

(E 6.08) which, in fturn leads to breakthroughs in battery
technology (E 10.01). This impacts corporate decisions relative

to utility delivery systems for battery charging (C 6,01)
E 13.04: E 6.08: E 10.017 € 6.01

3. The existence of a market for electric vehicles (E 6.08) impacts
corporate decisions relative to target marketing (transportation
market) (C 2.04) and marketing and promotion of new end-uses

(C 2.08).
E 6.08/ C 2.04, C 2.08

1. Consumers concern for energy security (E 13.04) leads to
increased demand for small on-site generating units (E 2.07) and
photovoltaic charging systems (E 2.06) which results in an increase
in non-central station generated electricity (E 2.01). This
impacts corporate decisions relative to generation ownership mix
(C 1.03), generating capacity requirements (C 3.09)

Ei 13.04: E 2.07, E 2.06% E 2.01/ € 1.03, C 3.09

5. Improved storage battery technology (E 10 01) leads to an
increase in the number of electric vehicles (E 6.08) and an
increased demand for electricity (E 5.02). This impacts corporate
decisions relative to generating capacity requirements (C 3.09).

E 10.01: E 6.08: E 5.02/ C 3.09

6. An increased demand for electricity (E 35.02) leads to an
increase in on-site generation (E 2.07) and photovoltaic generation
(E 2.06) which impacts corporate decisions relative to the mix of
products/services to be sold (i.e.,bundled electric service versus
back-up power and on-site generation repair and maintenance)

(C 2.03), target markets for new sales (transportation) (C 2.04),
and participation in on-site generation (C 2.01)

E 5.02: E 2.07, E 2.08/ C 2.03, ¢ 2.04, C 2.01

Statements linking
environmental factors
(E List) impacting FPL
strategic decision

Issues (C List) with
notational representation




Run the SPIRE heuristic program
w/notational statements input

e |dentifies and groups closely interacting
environmental dynamics

e With relevance for commonly affected SDIs

e Five subsets of environmental dynamics/SDIs
emerged (self-organized)

e Each subset provides the specification for a SPIRE
diagram



Five subset SPIRE diagrams emerged:

-- Encompassing all environmental factors and their
interrelationships and SDls

-- each diagram self-organized about an SDI theme:
(1) generating capacity & ownership; (2) product/
market strategy; (3) economic organization; (4)
organization dynamics; and (5) transmission &
distribution
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NOW LET'S SEE HOW SPIRE DIAGRAMS ARE

USED TO CREATE SCENARIOS THAT ARE:

* MOST LIKELY (1I0W, "APPROXIMATE
FORECASTS")

 SPECIFIC DECISION(S)-FOCUSED

* LIMITED TO RELEVANT ENVIRONMENT

 IMMEDIATELY RESPONSIVE TO CHANGE

 EASILY COMPREHENDED AND

* RESPONSIVETO THE CROWN
JEWELS QUESTIONS!
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SCERALRTIC & - ELECTRIC YEHICLES

rerlections of adequate crude @il supplies argue that the
introduction of clectric cars §1)% will he based on alr quality
considerations versus fucl ceste. In erder to coaply with
California‘s air quality standardes, major breakthroughs in
battery technologics are occuring now that will allcow for
egloctric vohicles to achieve eignificant market penctration in
Dade, malm 2cach and Oroward dounties, Florida by the yecar 2030
(10% of commutoer traffic and 20% of fleet traffic or 250,000
wohlclez).{2) Ar 8 reeult of this expaneion of the slactric
woehicle marwet, night=-time load will be increased by 1000 mw by
the Year 2000 and by 41000 mi by ¥Year 2010 {(2). This scenuric
ha=s implicatione for:

13 FPL'=s marketing and prewotlisn efferte to encourage
electrls vehilicle owharship/foparatison and sopropriaba
markats to target.

2% The hattery charging delivery aystem required, and

3) Additicnal generating capacity, if any, regrived.
{Tt should be noted that if little new capacity i=
tequired to eupport the incremental night-time lard
gensrated by &lectric wehiglea, the resalt shoulcd
have a favorable impact on FPLY= cost/kwh of

. generation.)

+*The numbers in parenthezes indicate environmental etate=z that
would appear £ have relavalcs Far arass of FPL strategic
decisions. These are ldentified diresctly below the =scenariao
it=elf, Such strategle decdision lesu=ss alsc may be found in
thz epecified scenario branch in Subset Diagram One.

Scenario A
derived from
Subset #1
roadmap
relevant for

shown SDls




WHAT SPIRE PROVIDES

« Strategic decisions that need to be
coordinated; how to organize to do so

« The sequence or order in which decisions need
to be addressed

« The intervention points wherein the
prospective environment can be “shaped”

« A comprehensive tool for monitoring
environmental change




WHAT SPIRE PROVIDES (cont.)

+ Sequence of event (or “path”) forecast scenario
road maps with direct relevance for SDIs

 Astrategic Knowledge Management architecture
for monitoring “change.”

 The design specifications for an adaptive network
organization, and

« Most importantly, provides almost instantaneous
revision of all of the above with input of
additional linkage statements.







BUT DOES THE SPIRE ARCHITECURE
HAVE ANY CONCEPTUAL FOUNDATION?




Schematic of SPIRE Architecture

(Note SWN and neural network architecture)

Subsets (3 out of 5)

2




PROPOSALS

EXTRINSIC INPUTS

PROPOSED ARCHITECTURE OF NEURONAL GROUPS
FROM EDELMAN (1992)

Edelman’s proposed
neuronal group
architecture ( ):

® group structure triggered by
common set of ext. inputs

e all neuronal groups not
connected to all inputs

*No two groups internally
structured the same way

*More interconnectedness
within groups than among
groups




Note similarity to Edelman architecture
B Higher complexity (lower v) Lower complexity (higher )

Parallel architecture Central architecture
Tomasi & Volkow,

Hypothetical neural networks representing resting state (left) and
focused single goal-oriented mental activity (right). Hub (circle)
size related to functional connectivity density between hubs.




SPIRE diagram
architecture resembles
biological neural
networks, exhibiting

* connectivity

SCHEMATIC OF NEURON NETWORK STRUCTURE
(INDICATING CONNECTIVITY)
FROM MCGUIRE (199])

e plasticity/adaptation

Subsets (3 out of 5)

emergence

self-organization

CAS & SWN properties




A case can be made that —

SPIRE architecture is just about as good

as you can get from a neurocognitive
perspective.







