A Framework for Maintaining Socio-
technical Balance during Evolution of
Complex Systems

Sydney

Motivation
Leavitt’s model
Wicked Systems
What is complexity

Designing for alignment in complex
systems

Is there a need to structure and
support community relationships

Summary
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Socio-Technical balance in networked
systems

It is now recognized that for work to proceed smoothly there must be a
match between people and technology

Research in this area has mostly addressed well defined tasks within a
single organization

Work is now becoming more complex and marches must often be made
across organizations
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Maintaining socio-technical balances

Goals

S — 1 | Business activities do not |
: Task does not fit in with . match goals ’
. business activity

--------------------------------------- ' Bus-m.ess . Technology not
/ aCthltY\/ suited for the kind

_____________________________

Good design does not
leave any gaps

Task Technology

' People don't have the skills \
for the task / \ ________________________________

' Technology not suited to

' Bad organization for the
the task and not natural to

| task
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Addressing socio technical balance in design
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A systematic approach to reaching
balance

Phase 1 — identify
and reduce gaps in
structure through
identifying any
impacts on
responsibilities

____________________

Organizational
structure

Task Technology

| Phase 2 — identify ! /\
\ mismatches between |
| expected ways of

Phase 3 — ensure
technologies fit in

working and people : i
I with people i

preferences

practices and assist
in task execution
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Trends to Large Scale Collaboration

Policy formulation

Strategic Planning

Community and network support

Have ways to knock out bad
ideas

Systematic approaches to
social innovation

Aging Population

Supportive structures and

sharing

Facilitate information manage

Encourage initiative and recognize the need for learning

Sustainability issues

Obesity
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Growing complexity in the business
environment

. Emerging business environments

‘ Process emergence

Codesign of service

by provider and user
Provider supplier network

Collaborative supply chains

Emphasis on knowledge creation

————————————————————————————————————————————————————————
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Social networking - loosely structured
communities

Apparel
organization
O &) Design management
\ /
l Arranging
X Q manufacture
¥ @

Market survey Q

partner Q\
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Agreeing on

Retailer \
designs
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European Area C O Asian Area Sales X
Sales Team Team Arranging
delivery
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Ensemble of communities
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Unstructured an

N nformal

~communication
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bility to adapt the structurid syslems fo
unstructured deliberations

| |

Structured operational
systems and databases
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Trends in large scale collaboration

From loosely structured

communities Use complexity as a guideline to

gather requirements and design
flexible platforms

Improve flow of knowledge

Facilitate collaboration and
innovation

Managed communities
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Aligning in the Networked World

Business

/ activity \

Task Technology

AN
\é _______________________________

Simple transfer between
communities

Define L e
i relationships ! /
' between domain L /\

______________________ Business

/ activity \

Task Technology

_______________________________

Improve understanding
between domains

Business

/ activity \

Task

N\
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What is complexity?

(Using complexity theory to understand business dynamics)

Research has greater emphasis on complexity theory

Complicated Complex
/ 'Reorganizing to fitin |
Can lead to better with environment |

chaos

Adaptive . to work

————————————————————————————————————————

' Random requests for
Creativity emerges from the | different kinds of service

edge of chaos - McElroy T

4
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Complexity Theory and Process Aspects

McEiroy
Complexity —, | 5
theory
i Source of i
i competitive !
| advaniage
Organizational | ,Knowledge
learning management

. Learning how to
| organize to take
| advantage of |
. knowledge |

Pralahad and Krishnan, on

importance of social networks in R Rhbht !
innovation
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What are key considerations

DESIGN “CHECK-LIST” FROM

COMPLEXITY THEORY

: PERSPECTIVES AS
Knowledge sharing \ COGNITIVE SUPPORT
Learning Knowledge

___________________ Organization

: . ___————=—"Social structure
Perception of the environments /

Self-organizing and reorganizing Business Activity
Responding to change Process
Changing work activity [

Process coordination
These need more emphasis in design

Greater choice needed by designers
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My Hypothesis: Improve understanding
by describing complexity through

perspectives

Complexity seen from many perspectives but

providing a holistic view

Business
activity

N

Technology
Knowledge

Improves cognition through
providing a language to
describe complex systems in
meaningful ways

_____________________________________________________

Modules that make up a complex
busmess system
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Combining the Perspectives into Holistic
Model using Lightweight Modeling Methods

Organization strategy

Activities created to Organizational
meet business goals Organizing activities culture
s y Into a process )
Facilitate activities Busi p Business
through tools and l:,su_lfss process
. activities
connections Knowledge needed to

attain business goals

.......................

Social
structures

Knowledge
requirements

Assist in knowledge
capture and storage

Technology
infrastructure

Technology helps to

Relationships can be

used to see the impact of change

manage process progress
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S ———

e e, e

Socio-technical impact of change

=S =

Described in terms
perspectives

Described in terms of the
system perspectives

Described in terms of impact
on the socio-technical
framework in terms of
Described in terms system perspectives
complexity theory

Change of direction = Impact on business activity - change in task --.> new alignment
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What is the change driver?

New knowledge

needed

Social change

v

Business work

v

practice

New technology

v

»
>

How to align technologies and get the right
expertise

Redesign responsibilities and business activities

Redesign social structure

Redesign tasks and responsibilities
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Maintaining a well balanced system
during change ...
J ST ’

technology to task

(1) Create new task

to meet goal . .
_omeeteont ., ¥ Businessactivity = 7 = rroommmoo---moe- 1

(3) Technology

Results in a
mismatch Task Technology

i (2) Define new /\

 roles and people i __________________

skills . People ' (4) Adapt ;
S . i technology to !
. (2) Social : ' people i
i perspective i

Change of direction - Impact on business activity = change in task --.> new
alignment

i (1) Business : i : i

| perspective i _perspective . |

““““““““““ |
i (3) Knowledge
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Holistic approach

Modeling methods

A
v

Methods for use by business analysts to specify the business architecture
Extend to allow users to dynamically specify change
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Case Study: Business Activities in
Business Network Formation

007 of) g £ Cn
?PRESSTU@ CONTRACT |
INTEREST N
CANDIDATE /
BUSINESSES
Finds potential

_ Making agreements
matches. Advice o

on responsibilities, & gim "
seeking partners P ﬁ‘e‘ﬂ

contributions and
distributions

Some interested
parties decide to
carry out more

detailed discussion

bPPORTUNITIE#
EXTERNAL
CONTACTS T

|dentifying
Business
Opportunities

MEMORANDUM OF|

\ %‘,ﬁ UNDERSTANDING
oo
BROKER
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Knowledge perspective in tendering

I need to develop a
new communication
network

There is an issue and
suggestion that we have?

What do you think?
—

Planning
manager

Here are some local
conditions

Local
adviser

We need ways to expedite
tender evaluation while
ensuring consistency to

facilitate system
integration

Here is how we can
integrate the components

Acquisitions team

I used a planning
product in an earlier

2=

System
manager

—=q

What is the best way
to integrate the
components -

Develop improved
integration methods

Integration manager

— =
job and it was just ideal HM]Q
5 =
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research

ROGRAMS

A

Set up and

s —
FIELD REPORTS
QUESTIONNAIRES

monitor
programs to

Collect and present
information on

ISSUE
QUESTIONNAIRES

REGIONAL OFFICER Discuss regional
issues, identify

» deficits and se

health status

A

PROBLEMS RESEARCH
REPORTS

F e i&

PLANNERS

Raise awarenes

ADVISERS

EXPERT
ADVICE

of solutions
needed to
identified
problems

RESEARCHERS

/Share knowledge

of research
outcomes
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Do we need special Communities to ensure
large scale collaboration

Develop models and
suggest actions

Knowledge
creation

Different kinds of communities

Monitor progress

Monitoring

Coordination

Set vision and
guidelines

Provide best practices
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A possible agent classification

Structure communities

Success definition

Guidelines

Analyze outstanding questions —
are new expert groups needed —
Reorganize to facilitate

ideli Collaborate | [ : ili
knowledge sharing. Knowledge
Proposed actions brokering. \

Structure
TOOIS agents
A 4
Coordinate
guidelines
Set guidelines consistent Develop collective
with success vision
Guideline Success factors include Set success factors
agents success in knowledge
sharing and creation.
Manages transdisciplinary
issues.
Organize

\guidelines ~/

Reflect values and
culture of stakeholders
and link to external
guidelines

Initiate actions
_ consistently with
~ success factors

and guidelines

Action agents

Community
agents

Ensure knowledge
sharing

Monitor community

activity
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Future work - Providing agent support

Develop services for communities in
large scale collaboration

Agents to support the services

Agent reorganizes to . Agentinjects a JAgent connects ESN
add areview task review ESN to current users

e

Agent suggests
reviewer

User requests areview ————*
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Summary

Growth of community activities

Identify community best practices

Use ESN to define community
structures
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