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Organizing Knowledge in Complex Environments

1 Emerging Community Systems

Need for large scale collaboration

Greater emphasis on social structure

Where is the complexity

2  Finding Modeling Methods

Organizing for sustainability

Identifying the concepts for communities

Modeling from different perspectives

3  Future Plans

Policy Modeling

Cloud as a utility
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Typical kinds of emerging problems

Difficult to specify precisely

Many multi-causal interdependencies

Have no clear solution

Require change of behaviour

Requires holistic thinking and 

work across boundaries

Encourage collaboration and 

innovation through social structures

Facilitate information management 

and knowledge sharing

Innovation and Learning

“Tackling Wicked Problems” A 

Public Policy Perspective

Disaster Management

Sustainability issues

Energy Planning

Car design

Dynamic Supply Chains

Strategic planning

Collaboration on a large scale becomes important

No stopping rule

Cammilus´- HBR May 2008 Stategy 

as a wicked problem”

Social Challenges Business Challenges
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Specification 

design leader

Specification 

design leader

Knowledge flows across many relationships

Example:  tendering

Potential suppliers

Perception of 

the environment

Specification 

design leader

Project

Vision and 

strategy

Perception

Managing 

contracts

Tender

manager

Finance

Experts

Client

IT System

Local legal 

knowledge

Knowledge about 

delivery progress

Specification 

coordinator

Contracts

Selection and 

acceptance Specifications

Development 

teams

http://www.istockphoto.com/stock-illustration-3096912-six-buildings.php?st=022f209
http://www.istockphoto.com/stock-illustration-10495754-businessman-searching-more-opportunities-from-the-top.php?st=022f209
http://www.istockphoto.com/stock-illustration-2923823-global-generation-business-edition.php?st=022f209
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Some Challenges

How to quickly get knowledge needed for decisions

How to identify new knowledge needs

How to create the new knowledge

Complicated

Deterministic but 

unpredictable

Adaptive

Organizes in response to 

environmental change

Complex

More choice and self organization in 

how to work

Random requests for different 

kinds of serviceRequirements emphasis

Improve flow of knowledge

Facilitate emergence and self organization

But in complex environments
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Extending the design process
to include collaboration

Structured  processes
Communities

How to combine?
Process Ecosystem

Community Ecosystem

Identify communities 

and their information 

flows
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Methods trends

Design of well-

defined systems

Design of on line e-

commerce systems

Design of dynamic 

complex systems

Standard supply chains

Financial systems

On-line business

eGovernment

Health networks

Product evolution

LOTUS Notes

Predefined groupware

Collaboration increases

F
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Scope widens

Database design

Structured systems analysis

O-O methods

Interactive systems

Knowledge management

Collaboration and innovation
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Community Ecosystem

Greater emphasis on Social Structure

Design team of 

subsystem A

Design team of 

subsystem B

Contract 

management
Tender 

preparation

Financial 

planning

Customer liasion

Coordinating 

designs

Arranging 

tenderers

Arranging 

delivery
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Organizing for Sustainability

Coordinating 

group

Knowledge 

communities
Develop vision

Develop guidelines

Develop and monitor 

success factors 

Analyze outstanding questions –

prepare new expert groups needed –

Reorganize communication to 

facilitate knowledge sharing. Setup 

and maintain knowledge brokering 

and facilitate transdisciplinary issues.

Develop vision

Maintain guidelines

Energy

Housing

Health

Education

Develop models and evaluate and 

make proposals

Take local actions  within global 

parameters

Respond to changes in 

environment

Monitor external environment

Provision of assistance

Ecosystem 

memory

Monitoring activities

Monitor community activity 

against guidelines and 

success factors

Report on problems

Feedback loop
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Some Concepts

Role Artifact
Activity Knowledge

Participant
Community
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Example of Communities in Process Outsourcing

Operations 

managerClient 

manager

Vendor 

manager

Infrastructure 

manager

Process

requirements

Application

program

System

performance

Customer

Customer 

knowledge 

community

Application 

knowledge 

community

Vendor 

software 

knowledge 

community

Infrastructure 

knowledge 

community

Vendor 

software

Client liaison

Coordination 

Community
Monitoring 

Community

Boundary Roles



ISD-2011 - 11

Example of Housing Allocation

People  

manager

Housing 

manager

ApplicantsConstruction 

manager

Housing

resources

Applicant list

Building

description

Local 

authority

Housing 

development

management

Applicant 

management

People 

needing 

housing

Builders

Coordination and 

assistance

Monitoring 

Community
Policies and

allocation

guidelines Planners

Applicant needs

Policy 

development
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Multiple views to make sense of complexity
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Making sense of complex systems

DESIGN “CHECK-LIST” FROM 

COMPLEXITY THEORY

Knowledge sharing

Learning

Perception of environment

Self-organizing and reorganizing

Emergence

Responding to change

Changing work activity

Process coordination

Enterprise views

Enterprise view

Knowledge

Community

Social Structure

Activity

Technology
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Perspectives to be considered in open modeling
matching to success criteria

Knowledge

Activity

Social structure

Organization

Technology

Roles

Artifacts

Tasks

Goals

Methods

Records

Products

Services

Communication

Networks

Information storage

Structure

Leadership 

Vision setting

Rewards

Responsibilities

Roles

Communication

Looking at systematic ways – starting with a perspective

Support for 

collaboration

Facilitate 

knowledge 

sharing

r4

r3

r1

r2

r6

Support 

organizational 

ability to change

Support idea 

management

Create structure 

based on flexible 

architecture

Reward structures

Enable 

knowledge 

flows

Foster 

creativity

Organize groups to 

match activities

r5

Organize 

groups to 

match activities
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Showing community structure
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Document Structure - Tendering
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Top level activities - Tendering
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Specification activity - Tendering
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What we have learned

Constraining views to some concepts inhibits modeling

Better to have unconstrained model and then generate view 

or provide an option to aggregate views

Need quick transitions between views

More natural notation

High level enterprise view showing how organizations interact
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Some future possibilities

Building a community cloud – combining 

cloud and social media

Community collaboration through dynamic policy 

management contributing to an FP7 European 

Project on Formation of Government Policy

Developing project management structures 

for aligning businesses to dynamic 

environments
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Public policy setting main activities

Boundary 

officer

Boundary 

officer

Stakeholders

Stakeholder

Public 

activities

Governments and

Institutions

Representative

Executive 

officer

Policies

Rules of 

behaviour

Citizens and others 

effected by the policy

Knowledge

models

Scientific 

experts

Develop models to 

analyze relationships  

and provide options 

(may itself require 

decision)

Purpose

and values

Agreed by 

stakeholders

Example how much 

electricity can a plant 

generate

Climatic conditions

Monitor

behaviour

Governance

Monitoring 

rules

Knowledge

Outcomes

and measures

Monitoring

Create domain

knowledge

Set vision, issues,

priorities and

develop policy

Interpretation of

knowledge

Assistance

Coordination

Monitoring
Environment

intelligence

Strategy

Where we 

want to be

Policy 

development
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Impact of Complexity on Project Management

Complex

concepts
Design

methods

Provide 

guidelines

Self-organizing Role flexibility

Learning Experience capture

Preparing for change

Pattern 

identification

Reusing known methods

Emergence Addressing new issues

Perception Identifying emerging issues 

and making sense of them



ISD-2011 - 24

Supporting dynamic changetrends to scrum

AnalystProduct 

owner

Scrum 

master

(Evolving) system

Architecture as a guide

Team

Product

s1
s3, s4

s6, 

s7

Sprints

S7. Select team –

to address 

emergence

Architect

Project 

manager

s5

Self-organization for 

new requirement

Perception

Learning

Issues

s8

http://www.123rf.com/photo_7423971_illustration-art-of-birds-on-isolated-background.html
http://www.google.com.au/imgres?imgurl=http://www.tahan.com/charlie/nanosociety/course201/images/nslogo.jpg&imgrefurl=http://www.tahan.com/charlie/nanosociety/course201/&h=514&w=392&sz=167&tbnid=wrzHjXAFzYC5tM:&tbnh=257&tbnw=196&prev=/search%3Fq%3Dsociety%2Bpictures%26tbm%3Disch%26tbo%3Du&zoom=1&q=society+pictures&hl=en&usg=__Igk0hEl9m_gR9sgfY5E9HEbAMd4=&sa=X&ei=4e01TsiqEIf6mAWBqezwCg&ved=0CCAQ9QEwAA
http://www.google.com.au/imgres?imgurl=http://perezbox.com/wp-content/uploads/2011/07/direct_communication_marketing.jpg&imgrefurl=http://perezbox.com/art-of-communication/&h=303&w=450&sz=23&tbnid=nfSoYYRkGzSrxM:&tbnh=86&tbnw=127&prev=/search%3Fq%3Dcommunication%2Bpictures%26tbm%3Disch%26tbo%3Du&zoom=1&q=communication+pictures&hl=en&usg=__7yiZ8FJE-kyvb68oLV5LCBShIhc=&sa=X&ei=c-81TsmiM4LymAXIv8TwCg&ved=0CCAQ9QEwAA
http://www.123rf.com/photo_8109672_business-people-working-on-project-at-office.html
http://www.123rf.com/photo_3200009_young-and-happy-business-people-standing-around-coffee-table-drinking-coffee-and-talking-smiling-ind.html
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Knowledge

collaboration

space

Implementation – using cloud as a utilityUsers provide their information to 

the cloud. They can use services 

provided by other users and 

provide their services

Knowledge 

applications

Vision

Advisory 

services
Knowledge 

communities

Services
Monitoring 

information

Vision 

setting

Monitoring 

group

Virtualization

Knowledge

collaboration

space

Vision

space
Monitoring

space Advisory

space

Discussions

K1 facilitator

K2 facilitator

Vision 

coordinator

Advice 

provider

Private system

Owner provides 

part of their 

system

Given 

access by 

owner with 

abilities 

specified by 

owner

Role



ISD-2011 - 26

Ultimate  Goal

If so, then the ultimate goal is to totally open system

with open concepts where prople define 

their needs in terms of their own models and concepts 

Will knowledge management using information technology

become a utility 
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Questions?


