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@ The Big ldeas @)

Validated analysis tools are central to design; they distinguish
real design from trial-and-error experimentation!

In the same way that physical-science-based analysis tools
help engineers design bridges, airplanes, semiconductors,
pharmaceuticals, etc., social-science-based analysis tools can
help managers design their organizations systematically

A small number of validated organizational analysis tools are
already being used by managers to design organizations for
projects, programs, and enterprises (S/imVision, OrgCon... )

Validated organizational analysis tools also allow researchers
to conduct new kinds of virtual computational experiments




Steps in a Formal Design Process

¢

... [ERMINATE—Success or Failure?
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START...
¢ Set Design Goals
» Design
e Synthesize: Develop a candidate design solution
e Analyze: Predict candidate solution’s performance
e Evaluate: Compare predicted performance vs. goals

» lterate Designs

Relax Design Goals
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A Usable Analysis Tool Requires:

¢ Metrics: describe desired outcomes and
decision variables unambiguously

¢ Theory: relates decision variables to outcomes

¢ Model: provides formal language, with syntax
& semantics, to represent candidate solutions

¢ Simulator (logical, mathematical or computa-
tional): operationalizes theory to reason about
candidate solutions and predict outcomes




Projects Have Clear Outcome Metrics

Scope
(Features, Quality, Reliability)

Simulator

Schedule Resources

(Completion Date) (Human, Financial, Technical)

¢ They also have finite duration, and known participants
+ So first build analysis tools for PROJECT organizations

¢ Then extend the tools for more complex organizations

Metrics | Theory | Model




Observations = Intuition:
Fast-Track Projects Fail due to Information-Overload
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Workers Work & Coordinate Interdependencies;
Managers Handle “Exceptions”

Project Participants also Coordinate,
and Generate/Handle Exceptions

Project Participants
Perform Assigned Tasks

Simulator

OO G
—

(Jay Galbraith, 1973)

Metrics | Theory | Model
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Total Info. Processing Load Derived from
Direct Work, Communications, Rework
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Metrics | Theory | M
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Organization Info. Processing Capacity Derived From:
# Actors; Skill Set; Experience; Structure; Policies

(@)

-

@) C M

5

5 @ | o

E DFs/el ~ Scenano-1 Properties
n = G | Organization | Probahilit ' ' '

Bl 2 ctor Properties EHErS g robabilitie:s ] Simulation Settings ] ak
¥ MName | Design P Ar Cancel
= DesigngRyt Centralization High =

C D escription —

2 | Formalization Low =] Azl

>

E Ficle iL = FTE Team Experience Medium |#

O | | Eypaioree | _Fion =] CoHATE .

E P Matrix Skrength -]
Skl

7)) Architectural I'L-'1E:|:||I_|r|'|

(@) Biotechnalogy s

' Mechanical T

-

% Add... Edit... Delete ‘




VDT Information Processing Model:
IP Capacity >= Total IP Load for all Actors?

Design-Build Biotech Project

Project
Coordination
Meeting

Simulator
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VDT/SimVision Simulates All Information Processing:
Direct Work, Exceptions, Communication, Rework and Waiting

lv2)

Communication
to other actors

Communications
from other actors

“Out tray”

Simulator

Direct Work

“Intray”  Actor

Metrics | Theory | Model
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Validating an Organizational Analysis Tool

Validation
Elements

Reasoning

Representation

Usefulness

/
Organization

Macro-experience
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Macro-theory
o
Emergent
Simulation

Macro-behaviors

Simulation
Micro-behaviors
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Toy Problems

o

Organization
Micro-theory

Organization
\_Micro-experience

Intellective Experiments
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Steps in Organizational Design
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VDT/SimVision® is Supporting Real Organization Design
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http://www.aa.com/index.jhtml

Validated Analysis Tools Can Also Support
Computational Virtual Experiments

+ Virtual experiments using VDT/SimVision are being used to
augment natural and/or synthetic organizational experiments

& CMOT Journal, Org. Science, Mgt. Science have begun - h
papers involving Virtual Computational Experimen:<

¢ Future research may integrate Virtual Computationa
with Natural and/or Synthetic experiments

Virtual
Computational
Experiments

Theory
Formulation

Natural
Experiment

Synthetic
Experiments
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VDT Research Program Trajectory

More Innovative
Work Processes

Impagct of
So,c’l/al
rocesses

More Flexible
Organizations

VDT 1,2: Coordination Costs
88-94: Cohen/ Christiansen

VDT 3: Diff't Goal Emphases
95-99: Thomsen,Kish

VDT-4: Dynamic Work Proc.
96-99: Fridsma/Cain

Past
Work
VDT-5: Knowledge Networks
99-02: Lambert/ Buettner
vDT-l Institutional Costs
: 03-... Mahalingam /Horii/
Ongomg Orr/Taylor
Work

Design Optimizers

-

Murray/KHosraviani




Ongoing Research

¢ Optimizing Organization Designs
» OR/AIl Approaches
» Genetic Programming Optimizers

¢ IWPI: Impact of IT Investments
» Classes of knowledge workers

¢ DoD: Designing “Power to the Edge” Org'’s
» How can participants develop swift trust?
» Howcan we model knowledge flows
¢ NSF: Effects of Institutional Differences on Global Projects

» Largest area of concentration at this time: Ethnographies, Case
Studies, Computational Modeling of 1JVs

¢ CIFE: Diffusing Systemic Innovations in Project-Based
Industries
» Case studies, computational models




Comments and Questions?
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