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Background

Three companies – Bovis Lend 
Lease, Stockland and Landcom 
– were invited to participate 
in the Sustainability in Supply 
Chains program. Bovis Lend 
Lease is an Australian-based 
global project management and 
construction company; Stockland 
is one of Australia’s largest 
diversified property groups. Both 
companies provide a range of 
expertise, including construction 
management, project and program 
management, design management, 
design engineering, procurement 
and facilities management. 
Landcom is a state-owned 
corporation and a development 
arm of the New South Wales 
Government. Landcom’s primary 
focus is planning and developing 
residential and commercial 
properties in NSW. 

All three companies identified 
the carbon impact of the use of 
concrete in construction as an 
intractable, messy problem that 
no one organisation by itself 
could address. It was agreed that 
collaboration was needed and 
independent facilitation would be 
important to bring stakeholders 
together. 

The sustainable concrete 
supply chain project required 
time, insight and input from a 
wide range of industry players, 
including developers, engineers 
and architects, builders, cement 
and concrete manufacturers and 
associations, power stations, 
industry standards organisations 
and the financial sector. The team 
conducted extensive interviews and 
systemic analysis of the concrete 
supply chain – first identifying the 
key stakeholders, then the changes 
required and the barriers. We 
explored why more sustainable 
practices were not happening and 
who had the power and influence. 
A sense of powerlessness and 
inertia existed, mainly due to the 
complexity and interconnectedness 
of the concrete production process. 
So we invited a group of industry 
stakeholders to come together in 
March 2008. The intention was to 
establish mutual understanding of 
the barriers and incentives towards 
a more sustainable construction 
sector. The participants included 
some of the nation’s top concrete 
and cement companies, joined 
by leaders from several of the 
industry’s raw material suppliers, 
associations and government 
agencies. For a day they worked 
their way through the issues in the 
concrete supply chain and, in the 
end, they agreed on ways each 
sector could contribute to the 
sustainability of the supply chain.

Participating supply 
chain companies: 

Cement and Concrete

Boral 

Cement Australia

Cemex

Hanson

Independent Cement and Lime

Associations

Ash Development Association 
of Australia & Australasian  
Slag Association

Cement Concrete and 
Aggregates Australia

Concrete Institute of Australia

Green Building Council 

Energy

Delta Electricity

Macquarie Generation

Finance

AMP

Government

Australian Government 
Department of the Environment, 
Water, Heritage and the Arts 

NSW Department  
of Environment and  
Climate Change 

City of Sydney



34

Critical Systems 
Analysis

Between June 2007 and August 
2008 exploratory meetings 
were held with the construction 
companies and associated 
concrete supply chain agencies. 
The objective was to develop 
understanding of the diversity of 
perspectives in the supply chain 
along with the: 

impact of policies, including •	
unintended consequences

role that each stakeholder can •	
play in implementing change

potential levers and •	
barriers for change.

Initial enquiry found that the 
construction companies wanted 
facilitated discussion that built on 
their knowledge of the barriers 
and opportunities for increasing 
the use of sustainable concrete 
in the construction sector. They 
also wanted to understand how 
sustainable was sustainable 
concrete, and under what conditions. 
For example, what were the options 
for reducing embodied energy 
and increasing energy efficiency? 
Sustainable concrete is a messy 
problem because there are many 
drivers, complex influences and 
perverse policy outcomes due to: 

a complex range of contractual •	
relationships

a complicated product with •	
numerous inputs, uses and 
specifications

many vested interests, •	
entrenched positions 
and lobby groups

a wide range of opportunities •	
and barriers to influence 
decision making processes

perceptions of high risk in •	
relation to certain applications 
of sustainable concrete

a culture of long hours •	
and tight deadlines.

Supply chain issues are 
particularly complex due to the 
many stakeholders involved. To 
influence the system requires 
an understanding of the social, 
institutional and policy processes, 
as well as the production and 
operational systems. 

An adaptation of the OECD’s 
Pressure State Response model 
(see Chapter 3) was provided 
as a framework for the dialogue 
and analysis. Putting the ‘system 
at the table’ (a supply chain or 
inter-disciplinary group) is a 
powerful and effective approach 
to breaking down barriers and 
building common knowledge. 

What is concrete 
made from?

Concrete is a combination of 
cement and materials that when 
combined with water can be 
poured into virtually any form. 
It hardens into a strong, durable 
material that is predominant in 
building and construction. 

The materials in concrete can 
include many combinations 
of coarse aggregate (crushed 
rock or gravel), fine aggregate 
(sand), chemical admixtures 
(used for mix enhancement), 
special additives, water and 
supplementary cementitious 
materials (SCMs) and 
cement. The production of 
Portland cement involves 
a chemical reaction that 
produces CO2. SCMs can be 
substituted in some cases 
to reduce the CO2 impact.
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Members of the concrete supply 
chain gathered for a one-day focus 
group in Sydney on 19 March 2008. 
The objective of the session was to 
build a broader understanding of 
the range of perspectives and to 
jointly develop plans and initiatives 
for a more sustainable concrete 
supply chain. The participants were 
seated at tables of 7–8 people each 
with representatives from sectors 
of the concrete supply chain. 
Groups alternated between small 
and whole-of-forum discussion. 
‘Thought starter’ talks identified 
key issues in the sector and helped 
to start discussion around the 
following areas: 

Understanding the production •	
of sustainable concrete.

Exploring project •	
management, procurement 
and sustainability drivers.

Understanding the current •	
standards, incentives 
and regulations.

Systemic, messy problems 

often have complex drivers, 

numerous influences 

and interdependencies. 

Systemic solutions require 

a collaborative approach 

with a shared vision and 

mutual benefits.

No single person or entity 

can control the issue or 

determine its outcome. 

A diversity of perspectives 

is needed to make sense 

of the issue. 

Why use 
sustainable 
concrete?

Reducing the carbon footprint 
of a building (the volume of 
greenhouse gases expressed 
in equivalent units of CO2) 
is becoming an increasingly 
important driver for builders 
and developers. One way 
to achieve this is to improve 
the efficient use of energy in 
operation during the life of a 
building. Another is to reduce 
the embodied energy in the 
materials and construction of a 
building; particularly concrete.
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Pressure: Why 
sustainable concrete 
is important

From the developer and 
construction companies’ 
perspective, reducing the levels of 
embodied energy (the energy used 
in production) in the production of 
concrete and the use of concrete 
in buildings, and increasing the 
information about concrete 
purchasing options are the key 
drivers for change. The inability 
of the companies’ sustainability 
managers to influence decision 
making in the concrete supply chain 
was a key driver for this project. 

Issues putting pressure on the 
sector to increase its focus on 
sustainable concrete are:

increasing demands by clients •	
and tenants for ‘green’ buildings

limited specification of •	
sustainable concrete by 
architects and engineers 
(specifiers) 

project Directors lack the •	
incentives or knowledge to 
critique concrete procurement 
specifications 

limited information on how to •	
specify sustainable concrete 
and to support the range of 
sustainability issues 

lack of sustainable concrete •	
products to provide specifiers 
with options.

The sum result was low awareness of 
opportunities, optimum applications 
and benefits of sustainable concrete. 
With the prospect of an emissions 
trading scheme, stakeholders 
expressed the view that the sector 
will have to change its production 
practices and develop knowledge 
and practices about how to be 
more sustainable. The foundation 
participants held a vision of 
responsible business practice that 
could cut GHG emissions in excess 
of that required by the new ETS. 

Current state 
of the concrete 
supply chain 

A systemic enquiry of the concrete 
supply chain systems, links and 
boundaries is shown in Figure 6. This 
diagram was developed after initial 
discussion with the key participants. 
It was used during meetings to 
discuss the roles of the supply 
chain stakeholders, to help them 
explore from their perspective at 
their point in the system their risks, 
uncertainty, influence and control. 
The diagrams and other learning 
materials were adapted as new 
knowledge emerged. There are 
numerous interactions and a range 
of relationships among customers, 
developers, construction companies, 
specifiers and builders in this supply 
chain, which the diagram sought to 
generalise into a working model. 
Hence it was referred to as a ‘generic 

sustainable concrete model of 
stakeholders and processes’. For 
example, architects and/or engineers 
and project directors can be in-house 
or outsourced, and this can vary 
from project to project, or between 
different arms of a given corporation.

The stakeholders

The key stakeholders in this 
supply chain are clients and 
tenants, developers, construction 
companies, concrete and cement 
suppliers and contractors, raw 
material suppliers, builders, 
associations and building standards 
corporations. The context is the use 
of concrete in the construction of 
the built environment. Participants 
described the cultural context 
as very market-oriented and 
pressured. The key elements are 
productivity and competitiveness. 
Project managers received financial 
incentives for projects delivered on 
time and on budget. 

The boundaries of the system 
analysis for this project extended 
from the developers through to 
building construction (represented 
by the grey background in the 
diagram below). Key sub-systems 
included: transport and logistics; 
supplementary cementitious 
materials (SCMs); concrete and 
cement production; building 
policies and standards agencies; 
specifiers; and environmental and 
social systems. 
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The focus group discussion 
provided insights into the 
perspectives and issues in the 
concrete supply chain. While not a 
key group in the concrete supply 
chain, the financial sector and 
building tenants provide leadership 
within the construction sector. 
Financial institutions are facing 
increasing demands to ensure 
that their funds have sustainable 
investments and the practices 

used in construction support 
their investment principles. These 
institutions can provide leverage 
for change in corporations; e.g. 
through dialogue with CEOs about 
corporate performance against 
world’s best ‘sustainable’ practices. 

Concrete and cement suppliers are 
a key group. The exact specification 
for the use of concrete in buildings 
is highly contextual, i.e. concrete 

specifications are dependent on 
the particular building and site 
location. Factors that influence the 
use of concrete include design and 
engineering specifications: e.g. 
strength and setting time; location 
(distance from concrete silos and 
resources); timing/scheduling and 
availability of materials and logistics; 
and structural function of the 
building element. 

Figure 6 Sustainable concrete model of stakeholders and processes

Client Contractor
Builders

Concrete
suppliers

Manufacturing
process

LCA Embodied
energy, Waste

Cement
suppliers

Customer /
tenant

Concrete, 
Cement Slag, 
Fly Ash Assoc.

Customer
Relations
Manager

Architects
Engineers

Project 
Director /
Manager

Bovis Lend 
Lease

Stockland

Landcom

Sustainable and
SC procurement

policy

Market segment,
budget, design 
optimisation, 

availability

Standards
Australia

Sustainable
concrete

NSW State
BASIX

Residential Regulatory

Developer Specifiers Buildings/Suppliers BuildingLand

Construction / Sustainable concrete supply chain: Generic model

Design
optimisation

Supplementary
cementitious

materials

GBC
Green Star

Commercial Incentives
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Materials and 
resources

There are large quantities of 
supplementary cementitious 
materials (SCMs) available that are 
presently under-utilised in some 
regions of Australia, such as New 
South Wales. 

SCMs are currently viewed as a 
commoditised waste product 
rather than a specialist product. 
Considerable potential exists 
to increase the use of SCMs in 
concrete and in new building 
products. Other important factors in 
the availability and sustainable use 
of SCMs in concrete and building 
products include: 

availability of water and materials•	

uneven distribution of SCMs •	
in Australia, the associated 
transport distance, economic 
and carbon costs 

existing contractual •	
arrangements that restrict 
the capacity of SCM suppliers 
(e.g. power stations that 
produce fly ash) to develop the 
market to its full potential.

The concrete suppliers have 
infrastructure constraints on their 
capacity to utilise SCMs in concrete 
mixes. Their current capacity is 
highly location dependent – mainly 
driven by the number of silos on 
site. Increasing silo infrastructure 
would enable the concrete sector to 
provide a greater range of concrete 
blends. High silo infrastructure 
costs, space and council planning 
requirements are major restrictions 
to this development.

Performance specifications of built 
structures are also an important 
factor in the use of concrete. Some 
participants expressed concern 
about the emphasis on SCMs as the 
principal vehicle to create a more 
sustainable concrete product. 

Over-reliance on rating systems to 
provide incentives to use SCMs, 
without considering the context 
for their use, does not necessarily 
achieve more sustainable outcomes. 
For example, specified concrete 
mixes that ‘prescribe’ SCMs as part 
of a percentage of replacement 
materials may produce unintended 
outcomes. Longer curing times 
of SCMs can affect concrete 
pour cycles, which in turn may 
result in subcontractors charging 
builders extra. To compensate, 
additional cement may be used 
to reduce curing times, which 
is counter-productive.

Supplementary 
cementitious 
materials (SCMs). 

Fly ash, ground granulated blast 
furnace slag, or other pozzolanic 
materials are collectively 
referred to as supplementary 
cementitious materials (SCMs). 

SCMs can be 

included in concrete, •	
either as an ingredient 
added at batching, or as a 
component of a blended 
cement, or both. 

added during batching •	
along with Portland cement. 

added to concretes made •	
with blended cements. 
The advantage of using 
SCMs and other recycled 
materials is that it reduces 
the embodied energy. 

Source 

City of Sydney

www.cement.org/
tech/faq_scms.asp

www.cement.org/tech/faq_scms.asp
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Other alternatives exist to reduce 
carbon footprints, such as design 
optimisation to reduce the amount 
of concrete required and the 
use of post-tensioned slabs. 

Developers and construction 
companies have specific criteria 
for the supply of some other 
building products (such as certified 
timber products) to ensure their 
‘sustainable’ credentials. However, 
which supplier provides the 
concrete for a particular project  
is largely determined by proximity  
(the weight and curing time of 
concrete makes logistics and 
transport important). This means the 
companies are unable to manage 
this supply chain in the conventional 
manner – they can’t work with a 
preferred supplier to an agreed 
standard. They have been unable to 
implement consistent sustainable 
concrete product standards across 
the range of suppliers.

Whole-of-supply-chain thinking 
introduces systems considerations. 
Design optimisation needs a 
‘cradle to grave’ view that includes 
GHG emitted from mining and 
production processes through 
to end-of-life disposal or reuse. 
Improvements to the operational 
energy efficiency of a building that 
draws on non-renewable energy 
sources by itself won’t reduce the 
volume of GHG in the atmosphere. 

Developing a shared 

understanding of a supply 

chain system can support 

more effective decisions 

and solutions to messy 

problems.

Challenges

Specifications for concrete need 
to support sustainable outcomes 
through the more effective use 
of SCMs in a) building design 
optimisation; b) performance 
specifications for the % of SCMs 
in different applications; and 
c) improved time and logistics 
management to reduce waste. 
Key challenges are:

How to increase the specification •	
of SCMs to reduce the 
embodied GHGs in the built 
environment. There is currently 
limited specification of SCMs 
by engineers. Pressure from 
developers and construction 
companies for the fast 
laying of concrete does not 
support the use of SCMs as 
they take longer to cure. 

How to balance sustainability •	
tradeoffs – reducing GHG from 
embodied energy vs energy 
efficiency during the operational 
life of a building. For example, 
concrete provides insulation 
benefits that are closely aligned 
with concrete mass and effective 
building design: i.e. concrete 
can significantly improve energy 
efficiency by reducing the need 
for air conditioning and heating. 
For this reason, attempts to 
reduce the use of concrete 
could adversely impact on the 
energy efficiency, durability and 
longevity during the operational 
life of the building.

How inefficient practices such as •	
a lack of quality control, over-
ordering of product, and rigid 
timing/scheduling of deliveries 
can lead to considerable 
concrete and energy waste. 
For example, currently twice 
the number of trucks are used 
to meet morning deadlines than 
would otherwise be required 
if deliveries could be spread 
evenly throughout the day. 
Note: participants indicated 
that attempts by the concrete 
industry to manage logistics 
and scheduling with clients have 
achieved limited success so far. 
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Policy tools and 
measurement 

Depending on the position of the 
organisation in the supply chain, 
there are different drivers, trade 
offs and barriers. People also have a 
range of incentives and constraints 
to achieving outcomes. These 
contextual issues need to be taken 
into account when considering the 
policy tools for sustainable concrete. 

The Green Star rating system is a 
building standard for commercial 
‘green buildings’. There is limited 
incentive for their increased use of 
SCMs due to the small allocation 
of points. It was argued that a 
higher point allocation would help 
to address this issue. However, 
a key question is whether SCM 
rating criteria create better 
sustainability outcomes. The 
limitations to the current rating 
system were discussed. For 
example, the rating system does 
not accommodate embodied 
energy or energy efficiency design 
considerations for concrete.

The Green Building Council is 
planning to review the rating 
criteria and will consider how to 
ensure that point allocations do 
not create unintended impacts 
on the sustainable performance 
of the building. Addressing 
the issues raised above may 
take up to three years.

When searching for 

solutions to problems, 

consider the impacts of the 

solution on the external and 

internal environment. Align 

policies with sustainability 

vision, strategies and 

corporate culture.

The Life Cycle Analysis (LCA) of a 
product within the supply chain 
is needed to fully understand 
the embodied GHG and other 
resources used to produce the 
product. Currently, LCA tools are 
fairly simplistic. LCA tools are not 
currently recommended state 
practice, nor are they consistent 
between states. An LCA can be 
information intensive and costly 
to conduct, and is limited to a 
defined product in a point in time, 
so allowance needs to be made 
for parameters that change. There 
are numerous mixes of cement 
and concrete and a large variety of 
input materials available. It’s also 
uncertain whether the results of an 
LCA will align with the incentives 
of a future ETS. In assessing the 
impact and longevity of a building, 
an LCA needs to inform not just 
the decision of what to build, but 
how to build. This would include a 

focus on optimal design upfront: a) 
to extend the life of a building; and 
b) to provide decision support on 
whether to refurbish or rebuild an 
existing structure.

CO2 from products is undervalued 
and the ETS will help to solve 
this issue by placing a price on 
carbon. Over time, carbon pricing 
will become an integral part of 
incentives, regulations and other 
market and legislative instruments. 

The Australian Government 
Department of the Environment, 
Water, Heritage and the Arts 
(DEWHA) has started dialogue 
with the Building Products 
Innovation Council (BPIC) to 
develop a nationally consistent 
approach to carbon accounting 
in the built form. The scope of 
the ETS in measuring carbon 
performance may include design, 
material, utility and construction/
operations considerations. A carbon 
accounting methodology will need 
to determine where in the supply 
chain the transaction costs reside 
for existing and new products (e.g. 
the trade of ‘packets of emissions’). 

Considerations include: the 
equitable distribution of benefits 
from carbon savings; who would 
bear the costs of an ETS; and 
at what point would a carbon 
price translate into change. 
Participants expressed a need for 

The process of defining the problem and 

solutions constantly evolves and can take new 

forms throughout the project and afterwards.
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communication/education to enable 
decision-makers in the supply 
chain to interpret these signals 
and respond with product and 
design choices that reduce carbon. 
Irrespective of a national carbon 
accounting scheme, participant 
construction companies expressed 
the need to proactively reduce CO2 
emissions as a moral imperative.

The way forward, 
the response

Corporations within the 
construction sector need to 
demonstrate leadership in order 
to build momentum for change. 
The culture of ‘fast turn around’ 
in this sector limits the ability of 
staff to engage in sustainable 
initiatives. Senior management 
can provide support by allocating 
time and resources, incentives and 
performance KPI for their staff to 
drive sustainability outcomes. 

Participants indicated that there is 
a need for stronger collaboration 
throughout the concrete supply 
chain and consistent messages, 
policies and incentives for 
stakeholders. To build the capacity 
of people and organisations to 
better understand the issues, 
and effectively work towards a 
sustainable concrete supply chain, 
the recommendations were:

Develop a range of •	
communication and education 
material on the use of 
sustainable concrete products 
and processes for a broad range 
of stakeholders across the supply 
chain, such as project managers, 
specifiers, suppliers, etc.

Improve decision-making •	
support tools such as 
LCA, design, product and 
performance optimisation 
tools to enable more informed 
decision-making at all levels of 
the supply chain.

Develop incentives, standards •	
and best practice performance 
specifications that provide 
assurance of the sustainable 
credentials of products, a 
consistent message, and 
market drivers that do not lead 
to unintended/unsustainable 
outcomes.

Develop contracts and •	
procurement policies 
that encourage the use of 
sustainable concrete and 
support green building criteria.

Encourage leadership and •	
cultures within corporations that 
support sustainability practices 
in the concrete supply chain.

There are extensive knowledge 
gaps within and across the supply 
chain about sustainability in the 
supply of concrete. This lack of 
knowledge and awareness often 
drives behaviour and practice that 
produce unsustainable outcomes. 
Questions raised included:

What is the impact of different •	
concrete mixes? 

What are the links to other issues •	
within the supply chain such as 
water, waste and logistics? 

What does a ‘green building’ •	
actually mean?

More industry-wide and 
stakeholder-specific information is 
needed to help support decision-
making (e.g. case studies about 
the trade-offs between embodied 
energy and energy efficiency). 
This type of information will 
enable stakeholders to make more 
informed decisions about the 
options for sustainable design and 
the use of construction materials, 
and how to most effectively achieve 
sustainable outcomes.
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Reflections  
on the project

The ‘walk the supply chain’ 
approach at the focus group and 
during meetings, using diagrams 
and critical system analysis learning 
tools, broadened participants’ 
knowledge and understanding of 
other parts of the supply chain. 
Below are comments recorded by 
the participants on review forms 
after the focus group:

‘Positive development of our •	
understanding of other areas of 
the supply chain – get feedback 
from downstream members on 
their view of your sections.’

‘Write up results and circulate, •	
hold another meeting, ongoing 
collaboration.’

‘Very informative and insightful. •	
It helped me to understand 
the key factors and drivers into 
sustainable concrete.’

 ‘Good to meet the participants •	
and hear their concerns.’

‘… challenge to convey •	
complexity of issues across 
influencers – specifiers.’

‘Increased awareness and •	
collaboration between various 
sectors [are] important.’

Sustainable concrete is a complex 
issue and a messy problem. When 
working with so many stakeholders 
from different disciplines and 
sections of the supply chain, there 
are major challenges. A collective 
response to make sense of complex 
issues that have persistent, systemic 
barriers to change can generate 
simple communication material. 
Fact sheets, when written in a 
credible style with relevant, useful 
information, can help build shared 
knowledge and can become a 
tool for leveraging change. One 
outcome from this project is the 
development of a Sustainable 
Concrete Fact Sheet. The Concrete 
Institute of Australia (CIA) is taking a 
leading role and is working with its 
members and participants from the 
construction project. 

Participants indicated that ongoing 
discussion in the form of a follow-up 
focus group or small working groups 
to review the findings and explore 
next steps would be helpful. An 
extensive set of recommendations 
for future research and policy 
development was formulated during 
the focus groups and interviews. 
These recommendations provided 
incentive for the CIA to develop 
its own research and development 
forum and the fact sheet. 
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S U S T A I N A B I L I T Y  I N  F O O D 
D I S T R I B U T I O N  S Y S T E M S 

In 2007 recognition of the potential 

consequences of climate change and 

emissions trading systems (ETS) heightened 

awareness of the crucial role of effective 

supply chain delivery systems in Australia.

As a food manufacturer and distributor, 

Goodman Fielder was aware of growing 

market competition and rising prices for grain 

as input for both fuel and food. Advances 

in alternative fuels, gas, electric and hybrid 

electric vehicles (HEV) technologies 

appeared to be showing promise for 

reducing GHG and fuel consumption. 

This study discusses a collaboration 

among Goodman Fielder, ORIX and truck 

manufacturers to reduce greenhouse gases 

from food distribution networks. 

This case study facilitates discussion 
on using critical systems analysis with 
emerging research and innovation to 
understand options for distribution 
networks and alternative fuels and 
vehicle transport. 

Learning objectives: 

1	>	

	 �Explore the challenges faced by 
GF in the baking supply chain. 

2	>
	� Examine measures taken  

by GF and ORIX to address  
these challenges. 

3	>
	� Describe the systemic enquiry 

process as applied to this project. 

4	>
	� Discuss the rationale behind 

GF sustainability strategies.



44

Background

Goodman Fielder (GF) is an 
Australian/Asia-Pacific company 
that has expanded greatly through 
takeovers of small niche brands. 
They manufacture and distribute 
a wide range of food products – 
fresh bread, frozen pastries and 
dairy products, requiring a range 
of storage systems. The range 
of variables includes delivery 
schedules and locations, traffic 
regulations (e.g. routes for large 
trucks); storage and freighting 
requirements for different products 
(e.g. heavy oils versus voluminous 
bread products, refrigeration 
needs); and variable shelf life (from 
one day for fresh bread to months 
for frozen pastry). Their truck 
delivery systems reflect this diversity 
of frozen, refrigerated and fresh 
products. Manufacturing plants and 
distribution centres are dispersed 
throughout Australia and the  
Asia-Pacific region. 

GF has shifted its corporate focus 
from environmental compliance 
to improved efficiencies, and is 
now addressing issues such as 
climate change (e.g. measuring 
GHG footprint of supply chain 
logistics). GF is planning its first 
sustainability report – internally in 
2008, and publicly available in 2009. 
A primary influence on this shift 
in focus has been the perspective 
at the executive board level, with 
awareness of external drivers 

such as carbon pricing; consumer, 
shareholder and investor values; and 
employee attraction and retention. 
The senior management of GF 
has demonstrated leadership by 
canvassing potential sustainability 
projects (including links between 
food and health) that went beyond 
its own corporate boundary. Senior 
management nominated the right 
people to lead the project and 
ensured they had adequate support 
and resources.

The participants

The GF supply chain project 
required time, insight and input 
from a wide range of GF staff 
and industry players. GF had 
representation from staff in the 
bakery, commercial and corporate 
divisions, including specialists in 
supply chains, logistics, marketing, 
customer relations, environmental 
and sustainability management. 
This meant that divisions, which 
had previously seen each other 
as separate businesses under 
the one corporate banner, 
came together and learnt about 
each other’s operations. 

GF invited ORIX to participate once 
it became evident that alternative 
truck bodies, engines and fuels 
were key initiatives to reduce GHGs. 
ORIX lease commercial vehicles to 
the bakery division. ORIX in turn 
invited specialist alternative fuel 

and technology suppliers to present 
their products to the project 
team. These companies were: 
Green Fleet Systems International; 
Clear Sky Solutions; OES CNG; 
HINO (subsidiary of Toyota); and 
ISUZU. The Australian Government 
Department of the Environment, 
Water, Heritage and the Arts also 
provided expertise in GHG policy 
and measurement for alternate 
fuel vehicles.

Critical systems 
analysis

Between November 2007 and 
May 2008 workshops were held 
with GF and supply chain partners. 
GF’s vision for the project had 
this objective: to reduce the 
GHG footprint of distribution and 
develop a model of the change 
process that can help to further 
improve the sustainability of its 
supply chain activities. The initial 
meetings with GF aimed to build 
mutual understanding about: 

sustainability •	

the culture and operational •	
environment

boundaries of the systems •	
and the sub-systems 

potential stakeholders•	

perceptions of risk, •	
barriers, challenges and 
systemic problems.
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Establishing the range 

of mutual benefits is 

essential for effective and 

ongoing collaboration. The 

benefits need to connect 

the stakeholders and the 

sustainability vision. As new 

parties join the project and 

understanding evolves, the 

vision and mutual benefits 

should be revisited. 

After several months of exploring 
potential projects, and discussing 
project options with some suppliers 
and customers, GF corporate, 
commercial and bakery divisions 
identified two areas to focus on to 
improve the GHG footprint of its 
supply chain performance: 

their short- and long-haul •	
trucking fleet

transport logistics between •	
distribution centres. 

The key objective was to explore 
opportunities to reduce GHG per 
unit of product delivered, through 
such options as fuel efficiencies, 
substitute fuels or new engines. 
This case focuses on the baking 
division’s analysis of alternatives for 
its light-weight, short-haul vehicles.

Pressure: Why 
alternative fuels and 
GHG and the bakery 
delivery system?

In GF, the bakery division has 
the largest financial investment 
in distribution. The main drivers 
influencing GF are: 

Reduce exposure to increasing •	
fuel costs by improving logistics. 

Maintain current product •	
pricing, given the likelihood of 
substantial increases in both fuel 
and food commodity resources. 

Anticipate compliance to •	
emerging regulations – 
emissions trading scheme (ETS), 
which will provide strong cost 
incentives to reduce energy use 
and GHG.

Do the right thing – GF •	
developed a corporate 
sustainability strategy that 
requires futures thinking and 
actions to be aligned with 
improving the sustainability of GF.

Expectations of carbon content •	
labelling, and emerging 
demands for information 
about a product’s GHG.

Current State: 
Walking the GF bakery 
delivery system

The context to serve as a case study 
in this project was the delivery of 
bread in the Sydney metropolitan 
region. The baking delivery system is 
a ‘spider web’ from the distribution 
centre to large and small retailers 
with fixed routes and low variability 
in load size and orders. 

Specify your system 

boundary and determine 

what the project group can 

control or influence, and 

how. If something affects 

your project but you can’t 

influence it, then monitor it. 

The boundaries of the system 
were defined as from GF bakery 
distribution centre to retail 
distribution centres. Key sub-
systems included: transport and 
logistics; the bakery; depot; trucks; 
transit; logistics; and environmental 
and social systems. The main 
stakeholders in the alternative fuel 
project were GF permanent staff 
and contractors, ORIX, suppliers, 
customers and the retail sector. 
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GF’s Ermington Distribution Centre 
(DC) is the largest stand-alone DC 
in NSW with half a million deliveries 
of fresh bakery products per day. 
Products are delivered from the 
Moorebank Bakery which services 
the whole of Sydney. Deliveries from 
Ermington cover Bondi, the city, 
the north shore and the northern 
beaches. Contractors are paid by 
commission on cents per unit sold. 
This is a strong incentive to reduce 
per unit delivery costs through 
improved efficiencies. A software 
package called Transit schedules 
distribution according to the most 
efficient routes and vehicle type. 
Inputs include satellite information, 

roadmaps, peak traffic times, vehicle 
size, etc. This provides a platform 
for building an efficiencies analysis. 
Figure 7 shows the initial discussion 
points for starting a CSA into the 
Ermington sub-systems.

Scan for issues that 

currently impact the 

supply chain systems. 

Potential impacts of 

interventions (micro and 

macro) include societal 

and environmental issues.

In a systemic enquiry into whole-
of-supply-chain sustainability, 
participants scan for issues that 
currently impact the system. 
Potential impacts of making 
changes to the system should 
also be considered. Some issues 
considered during multi-disciplinary 
discussions during the project were:

Regulations are likely to become •	
more stringent, and carbon-
intensive fuels will become more 
expensive. Commonwealth 
Government mandated 
GHG reporting is currently 
under development and it is 
anticipated that ETS will be 
introduced in 2010. Information 
on GHG emissions may need to 

Figure 7 Ermington DC analysis
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be communicated along a supply 
chain. Transport fuels are also 
included in a mandatory federal 
energy efficiency program. 
Potential future impacts on GF 
of evolving sustainability and 
climate policy, government 
incentives and regulations, local 
and international market drivers 
were considered. 

Vehicle design optimisation •	
opportunities included the 
weight-carrying capacity of 
vehicles, the options to redesign 
vehicles, chassis, and the 
number of wheels. Operations 
and maintenance of vehicles 
would be required but at no 
additional cost to GF. Some 
changes may require OH&S 
training for drivers. Operational 
procedures would be provided 
by suppliers and managed by 
ORIX as part of the leasing 

	 arrangement. Maintenance costs 
are included in the lease. It was 
anticipated that the commercial 
leasing arrangements with 
ORIX would incur no immediate 
additional costs to GF. 

Options to reduce the distances •	
travelled or the frequency of 
deliveries involved trade-offs. 
Opportunities to improve the 
logistics required discussion with 
retailers whose contracts can 
constrain efficiency options by 
specifying such things as delivery 
times, the choice of engines and 
truck body sizes. Travel distances 
may increase if GF depots are 
consolidated or if fuel locations 
are changed (compressed natural 
gas (CNG) depot option). Can 
the empty space be reduced and 
load capacity increased within 
current weight restrictions? 

Societal attitudes towards fuels •	
were also considered important. 
What are the community/
consumer perceptions of petrol? 
Community considers this fuel to 
be a major contributor to climate 
change. Community perceptions 
are likely to continue to drive 
consumers away from petroleum 
fuels towards more alternative 
fuels. Bio-fuels were not 
considered a viable alternative 
fuel. GF is a food manufacturer 
and there is growing concern 
about the impact of using food 
for fuel on global food supplies. 
Any electric vehicles drawing on 
coal-generated electricity along 
Australia’s east coast would emit 
more GHGs than traditional 
fuels, according to one 
participant. Was it possible to 
put solar panels on factory roofs 
to charge the solar batteries for 
the electric vehicles? 

Figure 8 shows the alternatives 
identified for further review. 
Suppliers were invited to 
provide detailed information 
on alternative vehicle and fuel 
options. This included the 
advantages and disadvantages 
of each option in relation to the 
upcoming ETS and the broader 
context of climate change.

Figure 8 Alternate vehicle fuel options
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DEWHA also participated and made 
these points during a forum with 
ORIX, GF and the gas suppliers:

It is a myth or an assumption •	
that alternative fuels must be 
better. The new generation 
diesel engines made to 
European standards (Euro IV) 
are a lot cleaner and emit less 
GHG. At the heavy-vehicle end 
of the market there is no current 
evidence that there are better 
alternatives to diesel. 

In some cases, attempts to •	
decrease CO2 can increase 
emissions of CH4 (methane). 
Currently it is difficult to measure 
CH4 and NOx as the equipment 
is not available in Australia. 
Engine tests conducted overseas 
may not be a reliable guide 
to emissions under Australian 
conditions. 

Hybridisation is a key enabling •	
system for going forward, 
but battery cost, life, space 
taken on truck and weight are 
constraining issues.

A decision support matrix 

helps to consider the range 

of perspectives. There were 

differing views on what the 

important factors were for 

making a decision. 

The suppliers informed the group 
about the range of issues to 
be considered when looking at 
alternative fuels. General points 
made by suppliers included the 
importance of driver skills (a 10% 
difference in fuel consumption); 
collaborative opportunities (six-
month free trials for new hybrid 
electric vehicles); and how 
government assistance is needed to 
install fuel depot infrastructure for 
CNG (a low GHG fuel option which 
has advantages for Australia). Simply 
upgrading the vehicle fleet with new 
automatic/manual transmissions 
(AMT) would result in economic 
and environmental benefits from 
lower diesel consumption. AMT 
helps to take the ‘bad driver’ out of 
the equation – this in turn reduces 
maintenance costs and fuel use. 

There were differing views on what 
the important factors were for 
making a decision. The government 
focused on GHGs; whereas 
suppliers were also concerned 
about particulate matter and air 
quality. Suppliers emphasised 
cost savings. Some suppliers 
lacked knowledge about climate 
change implications and emissions 
trading; others had high awareness 
but their initiatives to develop 
technologies that emitted less 
GHG were hampered by the lack of 
vehicle testing facilities and specific 
information to guide their activities. 
Some frustration was expressed 
that government tests had a limited 
range of applications. 

The decision support matrix 
below is a useful tool for scoping 
the options. Data in the matrix 
and notes captures some of the 
discussion about options during 
project meetings. The accuracy of 
this data hasn’t been verified. 
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Table 1 Alternative fuel decision matrix

 
PETROLEUM- 
DIESEL

ELECTRICITY GAS LPG GAS-CNG HYBRID ELECTRIC 
VEHICLES

+
 P

o
si

ti
ve

s Conventional 
fuel currently 
used. Supply 
infrastructure in 
place. 

Can extend with 
biofuels but lack 
of consistency 
in product.

New generation 
of diesel 
engines are 
much cleaner.

Battery power can 
mean zero emission 
by vehicle. Good for 
back-to-base runs.

Probable lower 
running cost. Low 
maintenance cost.

Introduced in Europe 
but not currently 
available in Australia. 

LPG infrastructure 
in place. Readily 
available and good 
supply in Australia. 

Lower price – no tax 
on LPG. Lower fuel 
running cost and 
maintenance. Zero 
emissions.

Add-on LPG kits 
– if breakdowns, 
turn back to diesel 
automatically.

Australian pricing of 
CNG currently not 
influenced by world 
prices. Lower fuel 
running cost and 
maintenance. No tax. 
Zero emissions. 

Helps to break the 
reliance on petrol/
oil and sources fuel 
in Australia. Good 
supply.

Lower GHG. 

New lightweight 
trucks available for 
collaborative trial.

Lower fuel running 
costs. Hybrid 
vehicles gaining 
support from 
government for 
GHG benefits, 
lower emissions. 
Good for the stop/
start nature of the 
baking delivery 
operations. 

- 
N

eg
at

iv
es High emissions 

especially CO2.

Limited crude 
oil supply 
with demand 
increasing and 
price forecast 
to increase. 
Less resilience if 
dependent on 
one fuel supply.

New technology, in 
development stage. 
Batteries heavy and 
bulky. Limited vehicle 
options. Australian 
compliance is 
required. 

Larger upfront capital 
costs. Re-charge 
through domestic 
main. GHG impact 
when using coal-fired 
power stations. 

May only be feasible 
with solar panels & 
inverters/batteries.

Battery life & cost 
of replacement. 
Potential rapid 
depreciation 
of investment 
(resale value).

Infrastructure cost 
for refueling. If 100% 
LPG, short runs or 
sacrifice load space 
to carry gas. Larger 
upfront vehicle costs.

Maintenance 
issues. No warranty 
insurance from 
diesel engine 
manufacturers with 
retrofitted systems.

Low resale value 
of vehicle. 

LPG still emits GHGs.

If 100% CNG, distance 
of runs limited 
to within fuelling 
station. Substantial 
upfront capital costs 
for establishing 
infrastructure for 
refuelling ($0.25million 
per station). 

Larger upfront 
vehicle costs.

Maintenance issues. 
No insurance from 
engine manufactures 
with add-on systems.

No secondary market 
for CNG trucks 
(related to lack of 
fuelling infrastructure). 
Option: use after-
market kit and convert 
back to diesel. 

New technology 
in development 
stage for 
lightweight 
commercial 
vehicles.

Larger upfront 
capital costs, 
not cost neutral, 
capital and 
operational 
expense high.

No market history, 
presumed low 
resale value. 
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Table 1 Alternative fuel decision matrix (continued)

 
PETROLEUM- 
DIESEL

ELECTRICITY GAS LPG GAS-CNG HYBRID ELECTRIC 
VEHICLES

 RISK 

Sh
o

rt
 t

er
m LOW-MEDIUM HIGH MEDIUM HIGH HIGH

Lo
ng

 t
er

m HIGH MEDIUM-HIGH LOW MEDIUM MEDIUM

 TIME FRAME 

Current Longer term – 
dependent on 
technology and 
infrastructure costs. 

Short term. LPG 
dual fuel add-on (life 
expectancy six years) 
is available now.

Longer term 
– possible for 
collaborative fuel 
depot. Dependent 
on infrastructure and 
technology.

Medium term – 
dependent on 
infrastructure and 
technology.

Technical notes on fuel options 

The LPG and CNG systems were 
available as dual-fuel add-on 
for diesel engines, Dual Phase 
Induction Systems. Suppliers 
claimed that adding LPG or 
CNG to diesel engines helps to 
reduce CO2 by reducing diesel 
consumption. In addition to 
running the engine, diesel also 
acts as an engine lubricant and a 
solvent to help keep the engine 
clean. Therefore, the balance of 
gas to diesel has tradeoffs with 
engine efficiency, maintenance 

and fuel economy. LPG and CNG 
also have GHG impacts. CNG has 
the lowest GHG impact but there 
are few fuel stations.

Hybrid vehicles use either Exhaust 
Gas Recirculation (EGR) or 
Select Catalytic Reduction (SCR) 
technology. The EGR + Diesel 
Particulate Diffuser (DPD) achieves 
Euro 4 standard (the highest). DPD 
is a ceramic filter that collects 
and incinerates particulates. EGR 
and DPD vehicles can potentially 
achieve up to 30% reduction in

fuel use and 25% reduction in 
GHG emissions. Some vehicles use 
EGR + DPD + Variable Geometry 
System (VGS) turbo chargers, with 
potential to reduce particulates by 
81.25% and NOx by 30%.

NB: Particulates in the exhaust 
are an air-quality not a GHG 
issue. Suppliers urged the need 
to also understand the impact of 
particulates on air quality. The 
relationship between particulates 
and climate change surfaced, but 
wasn’t addressed.
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Initial outcomes 
from the project

There was uncertainty about how 
alternative fuel regulations would 
evolve. Changes in alternative 
fuel policies in relation to CNG 
infrastructure, hybrid and electric 
vehicle tariffs could substantially 
alter the economics of the vehicle. 
Financial data from ORIX indicated 
the cost of leasing hybrid trucks was 
substantially higher than leasing 
the new diesel vehicles with AMT. 
The problem was the uncertainty 
around the re-sale value of these 
vehicles in three years and the 
additional costs such as battery 
and inverter maintenance. The 
batteries are expensive and battery 
life is unknown. There is currently no 
market for hybrid vehicles, whereas 
diesel vehicles have an established 
re-sale market.

Sustainability issues cannot be 
viewed in isolation of financial 
considerations, where substantial 
investment is required. The risk 
would be perceived as being 
too high if there isn’t reasonable 
certainty about the costs. The 
information does not build a 
strong enough case to justify a 
substantial investment in gas, 
electric or hybrid vehicles. 

While this presented a setback for 
the project team, they remained 

optimistic about improving the 
sustainability of the vehicle fleet. 
Without having consulted a diverse 
range of stakeholders, GF may 
have pursued a ‘quick win’ using an 
alternative fuel under a mistaken 
impression about its environmental 
credentials. One of the outcomes 
from the discussion was the 
opportunity to work with ORIX and 
ISUZU on a collaborative six-month 
trial using a new hybrid diesel-
electric truck. GF staff will monitor 
the performance of the hybrid and 
build a better understanding of the 
operational implications of this new 
technology. The trial progress will 
be communicated to GF staff and 
will be used to raise awareness of 
the sustainability opportunities and 
challenges in the trucking fleet.

Sustainability issues 

in isolation of financial 

considerations will not 

convince the Board to make 

substantive investment. 

Some additional improvements 
occurred at GF. The GF team 
engaged a wide range of 
employees, including people 
from marketing, logistics, supply 
chain management, customer 
relations and sales in considering 

a number of potential projects. 
Some project initiatives were 
explored but were delayed, for 
example, by an imminent change in 
suppliers, or the inability to obtain 
the information that was needed. 
Improving logistics management 
is also a key initiative, but progress 
on this area was slow due to data 
limitations and the complexity 
of the logistics network. There is 
also a need to collaborate with 
the retail sectors, but building 
these collaborative partnerships 
appeared to be challenging. 

GF developed more systemic 
interactions and alignment between 
strategy and sustainability options, 
within its own corporation and 
with organisations along its supply 
chain. GF instigated the supply 
chain collaboration with ORIX, 
which in turn invited its suppliers to 
become involved in the project. GF 
kept senior management informed 
and consistently demonstrated 
openness to broader systemic 
issues and the need for new ways 
of thinking and collaborating. They 
also provided valuable feedback 
on the constraints of their business 
and industry sector. As discussed 
in Chapter 2, it is imperative that 
corporations engage in active 
discussions about sustainability and 
their values and roles in society as 
well as the business world.

Alignment of strategies and policies in collaboration with suppliers 

enables more sustainable practices in the supply chain. 
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This chapter provides a critical 
examination of the systemic activities 
of the participants and the research 
team. This discussion includes 
observations from participants 
outside of the core projects. 

Working systemically and 
collaboratively on sustainability 
problems can be perceived as 
a challenge to the culture of 
‘business as usual’ by employees. 
Corporations are starting to 
associate a business value with 
sustainability, especially where 
emerging markets and regulations 
are now placing financial values on 
aspects of corporate sustainability 
(e.g. putting a price on greenhouse 
gas emissions). Employees and 
managers generally have definite 
lines of authority, accountability and 
roles to perform. Critical reflection 
and systemic practice requires 
employees and senior management 
to examine their assumptions, 
expand their responsibilities, and 
form inter-disciplinary networks 
to share knowledge, and explore 
uncertainties and systemic 
drivers. This departs from normal 
business roles and challenges the 
expectation that a management 
decision or a new policy will 
influence a given issue. 

There was considerable enthusiasm 
for the projects and the majority of 
participants and experts consistently 
demonstrated a commitment 
to prioritise time and resources. 
The critical systems framework 
was re-visited throughout the 
conversations. The supply chain 
diagrams formed an ongoing basis 
for analysis and discussion. Given 
the very short time frame of most 
meetings (usually one–two hour 
meetings), it provided a flexible 
framework and a useful tool for quick 
introduction to new stakeholders, 
issues and problems.

While outcomes will continue to 
evolve and the full influence of 
the projects is difficult to assess, 
there were immediate tangible 
outcomes: a fact sheet is under 
development; new interactions 
and supply chain networks; 
new research collaborations; 
procurement policies; greater 
knowledge of systems thinking and 
sustainability as a business strategy; 
and understanding of the supply 
chain. The value of this capacity 
building was frequently noted, as 
were the challenges and benefits 
of working collaboratively across 
corporate and professional silos. 
There were many comments about 
the benefits of interdisciplinary 
discussion and the importance of 
a neutral facilitator when engaging 
the supply chain in discussions. 

5 . 	� E X P L O R I N G  T H E  C H A L L E N G E S 
O F  W O R K I N G  S Y S T E M I C A L LY

The challenges of 

collaboration were 

discussed at various 

times during the food 

and construction 

sector projects:

>	� How to build 
collaboration with  
the retail sector?

>	� How to build 
collaboration  
with suppliers?

>	� What is the mutual 
benefit for these 
parties?

>	� How do you maintain 
a collaborative 
relationship among 
suppliers?
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It is important to note that the 
systems enquiry processes used 
with these participants cannot be 
exactly replicated, as the facilitator 
must respond to the unique needs 
and challenges of each corporation. 
The model and discussion in this 
report are intended to offer an 
insight to the experience, and 
offer some process guidelines 
that can be adapted. The critical 
systems approach as applied in 
the Sustainability in Supply Chains 
program aimed to: 

build a shared understanding of •	
the problems, the systems and 
sub-systems, the boundaries and 
the environment within which 
companies operate

extend the project team learning •	
about the supply chain

define the risks and •	
opportunities in the supply chain 
operating environments

understand the impact of •	
culture and policies, including 
incentives, standards, and 
regulations on the operation of 
companies and the impacts of 
misaligned policies

watch for solutions, develop ways •	
forward and influence future 
decision making processes

develop capacity to think •	
systemically and collaborate 
with supply chain partners 
to implement more effective 
responses to issues of 
sustainability.

The critical systems approach 
used a range of analytical and 
learning techniques including 
qualitative interviews, systems 
enquiry with diagrams and 
envisioning exercises, expert 
knowledge and multi-stakeholder 
focus groups. Experts, policy and 
communication documentation 
also formed part of the process of 
informing the participants about 
the broader issues. The process was 
underpinned by a monitoring and 
evaluation program that required 
participants to provide feedback 
throughout the life of their project. 
Key insights from the process 
include:

Engaging supply 
chains

Initially, there was limited supply 
chain engagement. Despite 
proposing their own project 
focus that would involve other 
organisations in a collaborative 
project to address an issue of 
sustainability that cut across 
their supply chain network, many 
participating organisations (or 
their supply chain partners) proved 
hesitant to engage more than one 
other supply chain participant and 
to extend the engagement beyond 
one internal representative. In 
some corporations, supply chain 
engagement was very limited and 
there was resistance to engaging 
internal people. Reasons were 
not all clear, but there are some 
indications that participants:

need tangible benefits (or •	
confidence in the process and 
facilitation) before they will 
engage other supply chain 
stakeholders

have concerns about the •	
power and influence of other 
organisations (influence of 
large organisations on smaller 
organisations) and the unknowns 
of collaboration 
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lack experience, knowledge and •	
skill to work on sustainability 
across the supply chain. Some 
participants did not have the 
confidence to engage other 
corporate divisions, senior 
management and supply 
chain companies. An absence 
of collaboration reinforces 
perceived limits to responsibility 
and business-as-usual 
practices that don’t support 
cross-divisional initiatives

are coping with rapid •	
commercial and market 
developments. Supplier 
relationships can change quickly 
and frequently have both 
competition and cooperation. 
Uncertainty leads to risk aversion 
such as a reluctance to share 
information, particularly if that 
information might have a value 
under new markets, such as an 
emissions trading scheme. 

Perspectives and 
knowledge of 
sustainability

Knowledge of sustainability was 
highly variable among participants 
and new participants joined 
regularly. Consequently there 
was a constant need to re-assess 
the levels of understanding of 
sustainability and knowledge of the 
ARIES project during the meetings. 

Conversations about 

sustainability issues in 

supply chains would not 

normally occur as part of 

everyday business. 

The project leaders predominantly 
came from an Environmental 
Manager background. Their training 
focuses on reducing risk by meeting 
environmental regulations. In 
general they were unfamiliar with 
the human and organisational 
dimensions of sustainability, 
innovating beyond compliance, 
or strategic opportunities to 
incorporate sustainability into 
the business model or work 
throughout the supply chain. 
Logistics, marketing and customer 
relations people are not focused on 
sustainability, so there is need for 
cross-pollination of knowledge and 
practices. 

Few business people come 
from a discipline or a working 
background that prepares them 
for the breadth of topics in a 
sustainability role. Strategic thinking 
about sustainability and business 
alignment across divisions is 
therefore essential. Developing a 
shared or compatible vision can 
provide a basis for working and 
learning together. It’s important 

to create a learning environment 
in which participants interact 
to co-create a comprehensive 
understanding of an issue, even if 
they’re individually expected to be 
the expert in their day-to-day role. 

Embedding networks

Participants indicated that they do 
not usually communicate across the 
corporate silos or with supply chain 
corporations (except supply chain 
specialists and buyers). All agreed 
that ‘sustainability’ conversations 
about supply chain processes would 
not normally occur. The role of the 
neutral facilitation was essential. 
Facilitation helped to overcome 
constraints to collaboration such 
as time pressures, contractual 
obligations, regulations and risks 
that collaborative projects could 
be perceived as anti-competitive. 
Participants were highly 
appreciative of the opportunity 
to build these relationships and 
to have these conversations, they 
could see the immediate value and 
that they were essential for the 
future to break out of short-term 
business-as-usual habits. 
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Shared 
understanding, 
assumptions and 
influence

Facilitation, voluntary participation 
and a shared vision are all crucial 
for participants to practise critical 
systems thinking to explore the 
roles of different systems (e.g. 
individuals, business units or 
organisations) and make explicit 
the power relationships, leadership 
and influence at different levels 
of the system. The willingness of 
all core participants to engage 
in critical reflection of one’s 
assumptions, own role and impact 
on the situation (constraining or 
creating opportunities for change) 
was important. For example, Bovis 
Lend Lease provided a high level 
of leadership and understanding of 
sustainability. They played a pivotal 
role in the project by: 

	perceiving the need for •	
collaboration in a complex 
challenge and proposing the 
project 

providing crucial information •	
that built a rich picture of the 
concrete supply chain

acting as advocates for  •	
the other participants. 

Bovis Lend Lease argued that climate 
change needs business leadership 
to exceed the proposed GHG 
reductions under the proposed ETS. 

The opportunity to observe the 
culture within this corporation also 
served as a good case study for how 
participants in this sector engage in 
conversation about complex issues. 
Entrenched values and behaviour 
can reinforce institutional inertia 
to change irrespective of senior 
leadership for the change. 

Developing the capacity and culture 
to critically examine one’s own 
role and assumptions, and discuss 
expectations, roles and influence in 
a systemic group can reveal roles, 
power and politics that co-create 
barriers or levers to change. The 
act of sharing this information in a 
group can threaten an individual’s 
expert role. If they sense a loss of 
control and influence, they may 
become resistant or cause delays. 
In one case, a senior executive 
withdrew support from the 
participation of employees in the 
project, claiming that they weren’t 
capable of systemic thinking.

Mutual benefit and 
collaboration 

The program highlighted the 
importance of establishing mutual 
benefit (‘what’s in it for me?’) 
among stakeholder corporations 
that influence the sustainability 
problem. The mutual benefits 
(or the mutual problems) should 
be significant enough to warrant 
senior management support from 

each organisation, and should 
strategically align with corporate 
priorities. It should offer more 
than just financial gains, and can 
include tangible and intangible 
sustainability gains, such as 
improved staff morale or corporate 
reputation. 

Mutual benefit also influences 
the perceived advantages and 
disadvantages of collaboration 
among stakeholders within and 
across supply chains. Successful 
collaboration that alters current 
business practices needs 
participants to have compatible 
visions that fit their business 
strategies. 

In construction, the importance of •	
transport and logistics operations 
restricts any single company from 
supplying the concrete needs 
of a developer and construction 
company. No system of standards 
or ratings addresses the diversity 
of sustainability issues involved 
in the concrete supply chain. 
Solutions to systemic messy 
problems require collaboration to 
build shared understanding of the 
problems and potential solutions. 
For example, the construction 
companies jointly identified that 
industry inertia resulted from 
a lack of incentives to obtain 
information and increase the use 
of the more sustainable concrete 
products that were available. 

It is essential to obtain senior-level understanding and active support 

upfront. This helps to ensure commitment, strategic fit and adequate 

resourcing to avoid burnout in the champions. 
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One of the food companies •	
first had to understand its 
own interest and potential 
risks before approaching 
large retailer clients about a 
collaborative project. 

The need to establish mutual 
benefit and revise it during the 
project became apparent. For 
example, the mutual benefit 
amongst the construction 
participants was less tangible, 
more distributed and had longer 
lead times than it did for the food 
companies. As a result, it wasn’t 
championed internally by senior 
management and the enthusiasm 
for the process was not as strong. 

The benefits need to be clear to 
senior management for participants 
to have the direction and support to 
actively engage with sustainability. 
The participants also need to 
see the benefits in the critical 
systems and action learning 
approach. That is, recognise that 
a linear decision-making process 
that assumes control over messy 
problems is likely to fail and can 
produce unintended consequences. 
Understanding this helps to increase 
the participants’ enthusiasm for 
collaboration and willingness to 
attend meetings, be open to new 
ideas, think critically, implement 
the change actions identified and 
become champions within their 
corporations and with suppliers. 

Systemic practice engages a range 
of stakeholders because multiple 
perspectives offer richer insights, 
yet increased diversity brings with 
it more agendas and different 
interests. Judgment should be 
exercised regarding the extent of 
collaboration, and caution not to 
assume that the mutual benefit 
for an individual or one group of 
stakeholders applies to a larger 
group. A reason underlying the 
need for change in one project 
generated some controversy 
among supply chain members 
whose business agenda didn’t 
align with that reason and who 
rejected its validity. This highlights 
the importance, in creating the 
conditions for collaboration (see 
Learning to Think Systemically), of 
identifying sources of influence, 
power and levels of support. 
Participants share perceptions of 
risk, sensitivities and politics before 
they surface unexpectedly.

Building new 
networks and 
relationships

The participants built new networks 
within their own corporations 
and with a range of supply chain 
members across their supply chains. 
They acknowledged the need to 
build trans-disciplinary relationships 
because of the complexity and 
diversity of sustainability issues. 
These new sustainability teams 
provided the participants with a 

better understanding of how their 
corporation operates, the range 
of perspectives on the issue, and 
the barriers and challenges to 
organisational change. 

It is also essential to obtain senior 
level understanding and active 
support upfront. This senior 
management support helps ensure 
commitment, strategic fit and 
adequate resourcing for the project 
to avoid burnout in the champions 
and to nominate other participants 
in addition to the project leader. 
This becomes particularly important 
when an individual has competing 
demands, and in situations of rapid 
staff turnover. 

Chapter summary 

The diversity and complexity of 
stakeholders and issues provided 
the research and project teams 
with challenging dilemmas about 
how to best influence the systems, 
and how to capture the outcomes. 
Supply chains are complex, conflict-
prone systems and embedding 
sustainability principles within 
these operations is providing new 
challenges to people, and corporate 
structures and mindset. In the 
previous chapter we discussed two 
supply chain projects, one with a 
focus on technological research 
and the other on multi-stakeholder 
dialogue. Both were attempting 
to work with messy, ill-structured 
problems and explore solutions that 
require systemic changes. 

The program highlighted the importance for establishing mutual benefit  

or ‘what’s in it for me?’. 

Where mutual benefit was not clearly established the process and the  

relationships needed to drive the change tended to flounder.
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Chapters 1 and 2 introduced 
the Sustainability in Supply 
Chains program concepts and 
the background to this research. 
The approach was outlined in 
Chapter 3. Chapter 4 discussed the 
case studies, providing practical 
examples of how the systems 
approach was used and Chapter 5 
discussed the factors that emerged 
from these transformation activities. 
This chapter discusses some 
further findings and insights from 
the Sustainability in Supply Chains 
program and projects.

Transitioning to a 
sustainable future 

The overriding objective for the 
program was to achieve general 
sustainability gains in supply 
chain companies and operations 
via learning-based change. The 
philosophy of the process behind 
the Sustainability in Supply Chains 
program was that change and 
learning occur most effectively when 
participants are actively engaged in 
the change process of transitioning 
to a more sustainable future. 
The complexity of sustainability 
challenges necessitates a learning-
based approach. Further, when 
participants experience the full 
range of issues and develop their 
own strategies for influencing the 
change process they take greater 

ownership of the issue. Learning 
is fundamental to the adaptive 
management skills to cope with the 
dynamic nature of sustainability. 

Because the problems of 
sustainability in supply chains 
are too remote, too big and too 
complicated and therefore difficult 
to define, each individual has a 
different perception of the problem 
based on their reality. Critical 
systems analysis was proposed as 
the methodology to account for 
this diversity, while also facilitating 
change with people and with the 
entire supply chain system. The 
aim was to develop a sustainability-
focused project team that: 

acknowledges uncertainty and •	
the multiple issues encompassed 
in sustainability thinking

is flexible enough to respond •	
to the broader demands of the 
sustainability agenda 

developed their capacity •	
to think and act sustainably 
and accept the diversity 
of responses required.

Ultimately some level of agreement 
was reached about the actions 
required to influence the supply 
chain to create a desired future 
state. The enquiry developed 
a broad appreciation of the 
various factors that influence the 
participants’ ability to effectively 

6 . 	 T H E  S I G N I F I C A N C E  O F  T H I S  P R O J E C T

“How an organization 
can effectively evaluate 
its many options and 
focus its sustainability 
commitment (i.e. 
investments) where 
they will produce the 
greatest measurable 
impact within the 
context of an often pre-
defined procurement 
capital plan, remains a 
noteworthy challenge 
impacting the most well 
intentioned groups.”

Intertek  
Sustainability Solutions  
President Andre Raghu 
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engage in processes of change 
for sustainability. The critical 
systems approach enabled a 
more detailed understanding of 
individual roles, perceptions of risk 
and uncertainty, and power and 
control among the participants 
and their supply chain members. 

The value of systemic 
collaboration 

Observations suggest that ongoing 
benefits from a collaborative supply 
chain approach to solving messy 
problems are:

Joint initiatives improve •	
knowledge about problems 
and overall operations by 
developing knowledge about 
processes and imperatives at 
all points in the supply chain. 
This will reduce the exposure 
to increased costs through the 
reduction in the use of energy 
and other resources such as 
packaging, water and waste.

Building understanding of the •	
sustainability criteria positioned 
collaborating corporations for 
ETS and engaged them in a 
process of thinking about how 
to reduce their exposure to ETS 
and manage other emerging 
issues, e.g. embodied energy, 
energy efficiency, carbon 
labelling and food miles.

Collaborative work has the •	
potential to improve all parties’ 
sustainability credibility 
through the development of 
systems that demonstrate 
the sustainable credentials of 
products. New products and 
processes often emerge from 
conversations and analysis of 
broader supply chain issues. 

Building a culture 
of change towards 
sustainability

To achieve effective learning 
and cultural change towards 
sustainability in organisations and 
their supply chains, it is critical to: 

ascertain the participants’ •	
level of understanding of 
sustainability issues and 
challenge assumptions

align the sustainability initiatives •	
with the business model

establish an ongoing multi-•	
disciplinary team for driving 
sustainability initiatives.

Building partnerships and 
constructive working teams 
takes time. To avoid loss of 
momentum due to the challenges 
of implementing transformational 
projects it is important to 
realistically appraise the pressures 
of the operational environments, 
and time required to make change 
happen and for learning to occur.

Where change is occurring in 
conditions of certainty – that is, 
history, trends and facts provide 
more confidence in outcomes – 
trust in buyer/seller relationships is 
less important. Where change and 
decisions are occurring in situations 
of high risk and uncertainty, 
trust and establishing mutual 
benefit between supply chain 
stakeholders is more important. 
In these circumstances advice is 
often sought from trusted advisors. 
However, these advisors are 
often not equipped to deal with 
the complexity of sustainability 
problems and solutions. Leaders 
need to draw on inter-disciplinary, 
multi-stakeholder sources of 
information and develop skills for 
strategic decision making within 
emergent, uncertain environments 
such as supply chains. For example, 
some participants had a very low 
awareness of sustainability – no 
knowledge of fundamental issues, 
corporate social responsibility, 
sustainability reporting frameworks 
and so forth. Others took 
sustainability as an extension of 
environmental regulation and 
regard it as a GHG measurement 
process, yet others understand the 
broader context but seek advice 
on how to think systemically, to 
influence the culture and the 
decision making processes in their 
organisations. 
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There were indications that a sense 
of ‘powerlessness’ exists within 
some people, that this type of 
thinking is too complex, exceeds 
their role, and the system doesn’t 
facilitate this type of dialogue. 
The limited project time frame 
was also a contributing factor. 
Building shared understanding and 
knowledge about how to engage 
sustainably with supply chain 
participants, who do not normally 
communicate, takes time and 
external facilitation. Collaborative, 
transitional projects need to be 
sensitive to:

the complex networks of •	
information sources used by 
corporations and industry 
associations

the diversity of stakeholders •	
in each industry sector, the 
‘green’ fringe, the ‘industry 
leaders’, the ‘laggards’, the 
lobby groups and the minority 
gender and ethnic groups

the diversity of relationships •	
and potential tiers of 
resistance to change

the value systems – such as •	
individualism, management 
control, and IP ownership 

future positioning and •	
opportunities for embedding 
sustainability in corporate 
supply chains. 

The projects established network 
interactions and common goals 
that have the potential to influence 
long-term learning and outcomes 
in the participant corporations. 
The Sustainability in Supply Chains 
program indicates that when 
participants have unambiguous 
information about agreed, practical 
industry solutions, and they can 
see the ‘win-win’ from collaborating 
with a supply chain partner, they are 
likely to positively embrace changes 
to work practices, providing that: 

conflict of interests can be •	
negotiated 

sense of control is not •	
threatened (i.e. it does not place 
their systems at risk) 

it does not involve major •	
expense and time 

people are supported through •	
the process

the corporation and government •	
provide leadership, support and 
consistent messages to support 
the vision.

Summary

The Sustainability in Supply 
Chains program findings have 
been presented at several forums. 
For example, the supply chain 
diagrams were used as a reference 
point by presenters at a Concrete 

Research Forum and the focus 
group summary was provided 
as background reading and the 
outcomes were used as guidelines. 

The findings of this ARIES program 
correlate with those of an action 
research project for collaborative 
improvement in European supply 
networks (Middel et al 2005 p. 377). 
Those researchers found that there 
was a need for organisations ‘to 
understand each other’s positions 
and to create a shared sense 
of direction’; create a learning 
environment to communicate 
information; generate trust and 
commitment; use tools and frequent 
workshops; and have a facilitated 
learning process. These authors 
drew a similar conclusion: ‘Action 
learning has provided a useful 
methodology for the development 
of a capacity for learning as part 
of the collaborative improvement 
process’. (p 378).

The supply chain program has 
wider implications because it deals 
with messy problems and solutions 
that aim to change practices 
through systemic learning using 
a collaborative approach. While 
the study was very short, one year, 
it enabled the opportunity for 
several companies to influence 
their supply chains and to explore 
the challenges of building 
collaborative partnerships.
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ARIES Australian Research Institute in Education for Sustainability.

Action 
research

Action research aims to involve practitioners as co-researchers of their own practice, to improve 
a situation of concern and to innovate practice. It views change as the desired outcome, and can 
empower individuals and build capacity to bring about ongoing systemic change. In this way, 
action research can generate transformation for sustainability. 

A collaborative approach that bridges action and research, action research is often represented 
as a four-phase cyclical process: plan formation, action, outcome observation and reflection. 
Through critical enquiry and the cyclical process of evaluating and validating the research 
findings, action research builds rigor into the process of developing grounded theories for 
improving practice.

Action learning Action learning is a process designed to build the capacity of an individual using critical 
reflection and assessment. The outcome is improved practice by learning from reflection on 
action and sharing experiences with others.

Action learning is a collaborative process where participants develop an action plan, implement 
the plan, and critically reflect on their actions, and learn through sharing experiences. A 
facilitator or mentor assists the participants through the action learning process. Action 
learning is often used in bringing a group of people together to critically reflect on and improve 
professional knowledge and practice.

AMT Automatic manual transmission.

CIA Concrete Institute of Australia.

CNG Compressed natural gas.

CSA Critical systems analysis.

Critical 
reflection

Critical reflection is an ongoing process of questioning assumptions and considering one’s own 
experience of applying knowledge in practice. It can reveal cultural expectations, social norms 
and political structures. This deeper understanding can identify opportunities for change and 
improved practice.

Critical systems 
thinking

Critical systems thinking requires people to think critically about their assumptions and 
interests. It asks individuals to consider the impacts of the solution(s) on the external and 
internal environment, and vice versa. 

DEWHA Australian Government Department of the Environment, Water, Heritage and the Arts. 

DC Distribution centre.

DPD Diesel particulate diffuser.

G L O S S A R Y  A N D  A C R O N Y M S
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Education for 
sustainability 
(EfS)

Education for sustainability seeks to develop the knowledge, skills, values and attitudes 
necessary to adapt and make changes that are more sustainable. Education for sustainability 
examines both the content and context of the learning, and the learning process itself to build 
individual and organisational capability for sustainability, which is a dynamic concept. 

Some core tenets of education for sustainability are:

imagining a better future: envisioning or futures thinking•	

systemic thinking•	

critically reflective thinking •	

participation in decision-making•	

partnerships for change.•	

EGR Exhaust gas recirculation.

ETS Emissions trading scheme.

GF Goodman Fielder.

GHG Greenhouse gases.

GMO Genetically modified organism.

GRI Global reporting initiative.

IP Intellectual property.

KPI Key performance indicator.

LCA Life cycle analysis.

LPG Liquified petroleum gas.

SCM Supplementary cementitious material.

SCR Select catalytic reduction.

Supply chain A ‘network of facilities and distribution channels that encompasses the procurement of 
materials, production and assembly, and delivery of product or service to the customer’ (OECD 
2001, p 2). 

Supply chain 
management

The process of planning, implementing and controlling the operations of the supply chain.

SME Small and medium sized enterprises.

Value chain The value adding activities that an organisation provides to support the efficient operation of 
the supply chain and deliver maximum value as perceived by the customer. These can include 
infrastructure management, human resources, research and development, sales and marketing. 
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