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T'he Waste Hierarcny

Preferred Environmental Option
e.g. Food packaging;
Reduce reuse of plastic bags
- e.g. Repairable
Re-use appliances
e.g. Designing for
Rmclo recycling
e.g. heating;
Energy Recovery electricity generation
. e.g. aggregates,
Disposal landfil

Least preferred Environmental Option

Waste Hierarchy -
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How is value
created?

Who is value
created for?

What is the source of
competence?

How are things
positioned strategically?

How is value
captured?

What are time/size/
scope ambitions?

aste Management

Advantageous
combinations

Business? of variables?
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Guiding -
principles for
execution?

Achieving sustainability through the business model

Morris et al, 2005, The entrepreneur’s business model: toward a unified perspective
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Birmingham’s Waste Management Infrastructure
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Requirement

To integrate current Solution o
waste infrastructure in a j‘> Models of the existing
sustainable way that can waste management

act as a foundation and infrastructure
testbed for innovation.
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~ MBSE-forWaste E
aste Management

Controls Inputs Outputs | | Mechanisms

Controls:
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Reverse engineering the waste system

 The methodology appears to produce objective and
repeatable system models; but,

 \Waste documentation is scattered and not well cross-
referenced:

 Documentation is not system-oriented; data elicitation
requires care;

* Disconnect between higher level documents (policy and
strategy) and operational procedures.
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spider System Context )

[Food industry] [ Households ]

Fertiliser ‘ Retail
industry industry

| ——
_Plashcs Construction
industry industry
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[ = |
Paper Context .
industry Waste

management
system

Metals
industry Packaging
industry
Transport industry

Ne——

Project: Organization: Date:
Waste Interdependencies 01 July 2015

Waste model: 25" onniversary

cnnual INCOSE

SySte m -Of-SySte ms I eve I international symposium

Seattle, WA
July 13 - 16, 2015




— MBSE-forWas

=

Managemen

Ste

N

o~

~

y.-:\',’l ) £ Ty

%

,\

INCOSE

W

2015

effbd _Perform System Context Functions )

_Perform

Construction in...

Ref,

Construction in...

_Perform Food
industry Functions

Food industry

AND

_Perform
Packaging syste...

Packaging indus...

_Perform Retail
Functions

_Perform

Households Func...

Retail industry

Households

_Perform Energy
system Functions

Energy industry

_Perform
Fertiliser industr...

Fertiliser industry

_Perform Waste
System Functions

Waste manage...

_Perform Glass
industry system...

Glass industry

_Perform Metals
industry system...

| Metals industry

_Perform Paper
industry system...

Paper industry

_Perform Plastics
industry system...

Plastics industry

Ref,

Project:

Waste Interdependencies

Organization:

Date:

01 July 2015

System-of-system inputs and outputs:

identifying infrastructure interdependencies.
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spider Waste management system )

Recyding
system

Waste

system

e

collection

Landfill

system
Biological
treatment

system
Waste
management
system

Thermal
treatment
system

Project:

Waste Interdepend...

Organization:

Date:
01 July 2015

Waste model: System level
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spider Thermal trea... )

Energy
recovery
system

Thermal
treatment
system

Incineration
system

Project:

Waste I...

Organiz... |Date:

01 July ...

Waste model: Sub-system level
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Waste colection
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Future research

 Complete the waste model plus models for other critical
infrastructures;

« Explore the socio/technical interface based on Weaver's
view of complexity:

- Organised complexity: a sizable number of
variables, interrelated into an organic whole

- Disorganised complexity: very large number of
variables, individual behaviour erratic or unknown,
however, system as a whole has analysable average
properties
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Thank you for listening
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