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EXECUTIVE SUMMARY

Growing population and urbanisation have led to a significant increase in Construction and Demolition
(C&D) waste generation with a high proportion of this waste being sent to landfills. There are urgent
calls for government and industry to develop better methods for C&D waste management.
Coordinated knowledge sharing and education initiatives are critical to address the needs of
governments, businesses and individuals, and to encourage the redesign, reuse, repair, resource
recovery, recycling and reprocessing of products. This report documents the research study on
developing stakeholder-guided behaviour change strategies through a co-design/co-created
educational program for the construction industry.

This capacity building initiative was be aimed at individuals involved in management and decision
making for solid waste systems which recycle and dispose of waste generated as a result of
construction, deconstruction, renovation and demolition of buildings and structures. Specifically, the
targeted audience included design and structural engineers, project managers and construction
managers.

The program was pilot tested with one infrastructure sector industry partner (i.e. Main Roads Western
Australia) and a building sector industry partner (i.e. Department of Communities, Western Australia).
The content of the training packages was informed by the longitudinal study (P1.65, P1.75, P1.85) and
included content related to unpacking the waste issue, circular economy principles, regulations,
materials and market opportunities.

The post training survey results indicated that almost all of surveyed participants from Main Roads
Western Australia (MRWA) and Department of Communities (DoC) were overall satisfied with the
training content. All surveyed participants from DoC stated that that they learned something new
within the areas of sustainable development goals, construction sector’s role in carbon emissions,
targeted recycling techniques, circular economy opportunities and tangible tools for projects. AlImost
all (83%) of surveyed participants stated that they learned something new focussing on areas of state/
organisational level requirements, case study examples, holistic approach for circular economy.

A key practical contribution from this study includes targeted opportunities for capacity building
through multiple industry-driven strategies that enable the construction sector to achieve circular
economy objectives for extended use of resources. Understanding how to manage C&D waste streams
the recycling potential, enhancing the uptake of using products with recycling materials is essential to
mainstream effective waste management practices and achieve circular economy outcomes.
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1. INTRODUCTION

Growing population and urbanisation have led to a significant increase in Construction and Demolition
(C&D) waste generation with a high proportion of this waste being sent to landfills. There are urgent
calls for the government and industry to develop better methods for C&D waste management.
Coordinated knowledge-sharing and education initiatives should be implemented to address the
needs of governments, businesses and individuals, and to encourage the redesign, reuse, repair,
resource recovery, recycling and reprocessing of products. However, increasing concerns related to
the quality, performance characteristics and durability of products with recycled content are
influencing the mainstreaming of such products in the Australian construction industry. In order to
ensure increased uptake, behavioural and attitudinal changes are important for the acceptance of
products with recycled contents and for managing construction waste generated during the
construction and demolition stages of any project.

Within this larger research project, Objective 4 specifically focuses on developing stakeholder-guided
behaviour change strategies through a co-design/co-created educational program for the construction
industry. The following sections present: the background and research gap; the theoretical
approaches; examples of educational programs; the research approach/ training plan; and the results
of the training evaluation survey.

2. BACKGROUND AND RESEARCH GAP

Rapid population growth and urbanisation have led to a significant increase in Construction and
Demolition (C&D) waste generation globally (Aslam et al., 2020; EEA, 2020; Menegaki & Damigos,
2018). In Australia, the C&D waste stream is the largest source of solid waste. The latest data shows
that C&D waste management has improved in Australia. The Australian National Waste Report
indicated that the rate of C&D waste recovery has reached 78% in 2020-2021, up 11% from the last
reporting round (2018-2019) in the fiscal year of 2018-19%. This increase could be attributed to the
extensive urbanisation in many areas within Australia. As a result, construction waste management
has been in the spotlight over the years. There are many practices undertaken to control construction
waste. There are two key principles in waste management practice: reduction of the quantities of
waste generated and adoption of an effective system for managing the unavoidable waste produced?.

In managing unavoidable waste, there are three options in order of preference—namely, ‘reuse,’
‘recycling’ or ‘disposal’. The construction industry uses these practices in construction waste
management®. There is an ongoing debate about the individual role of education in promoting
sustainable behaviour and attitudes in this context. For instance, when it comes to sustainable
behaviour, education alone has little or no effect, that education alone has little or no effect when it
comes to sustainable behaviour®. They conclude that improving knowledge and changing attitudes
may not impact behaviour. On the other hand, experiential learning results in new habits, and actively

1 Blue Environment 2023. National Waste Report 2022. Canberra, Australia: The Department of Climate Change, Energy, the
Environment and Water.

2Teo, M.M.M.; Loosemore, M. A theory of waste behaviour in the construction industry. Constr. Manag. Econ. 2001, 19, 741-751

3 Tam, V. W., Le, K. N., Wang, J. Y., & lllankoon, I. C. S. (2018). Practitioners recycling attitude and behaviour in the Australian
construction industry. Sustainability, 10(4), 1212

4 Crocker, R. and Lehmann, S. (2013) Motivating change: Sustainable design and behaviour in the built environment, ed., Routledge
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experiencing things is the most effective way to learn about environmental initiatives®. Several studies
have highlighted the critical role of education in the C&D waste context. Results of a survey showed
that ‘culture, poor education (attitude and behaviour) and acceptance’ is among the top four factors
hindering a successful C&D waste management system®. In another research focusing on stakeholders'
knowledge of Circular Economy (CE), it was found that close to 70% of research participants indicated
that they understood the meaning of the CE concept; however, only 12.9% of them had adequate
knowledge to adopt and apply CE in their businesses and organisations’.

Inadequate private sector education on waste management technology investment is a crucial barrier
to adopting C&D waste-related technologies in the Australian industry relative to its Japanese
equivalent®. A study in Australia found that decisions on waste management practices in the
construction industry are based on their financial return®. The authors highlight the importance of
imposing legislation to enhance waste management practices until such practices become culturally
embedded in organisations across the supply chain. Therefore, it can be inferred that education and
an associated cultural shift need to be aligned with encouragement and enforcement approaches.
Only a few studies have examined the effect of education on the Australian C&D waste management
system. Consequently, the purpose of this research is to identify educational opportunities that would
enhance the industry's capacity to alter the present C&D waste management practices and to develop
an educational and training program for waste minimisation and circular economy in the Australian
construction industry.

3. THEORETICAL CONTEXT: WASTE RECYCLING ATTITUDES AND
BEHAVIOUR

There has been a range of previous studies on attitudes towards and behaviour around waste
recycling. It has been established that attitudes and behaviours of people are highly subjective and
capturing these to identify their effect on waste recycling can be complex. Table 1 presents a summary
of theories and constructs related to behaviour and recycling behaviour.

Table 1: Summary of factors affecting behaviour and recycling behaviour

Factors affecting behaviour / recycling behaviour Key reference
Personal factors: work experience, attitudes, awareness of Bakshan et al., 2017
consequences, past experience and social pressure.

Corporate factors: training, supervision and incentives
Immediate social surroundings, whose opinions they value Ari and Yilmaz, 2016

5 Chapman, J., Skinner, N. and Searle, S. (2013) Working towards sustainability: exploring the workplace as a site for pro-
environmental behavioural change, in, Motivating change: sustainable design and behaviour in the built environment,
Routledge, 88-102.

6 Shooshtarian, S., Caldera, S., Magsood, T., Ryley, T. and Khalfan, M. (2021) An investigation into challenges and opportunities in
the Australian construction and demolition waste management system, Engineering, Construction and Architectural
Management.

7 Shooshtarian, S., Magsood, T., Caldera, S. and Ryley, T. (2022) Transformation towards a circular economy in the Australian
construction and demolition waste management System, Sustainable Production and Consumption, 30(2021), 89-106

8Tam, V. W., Kotrayothar, D. and Loo, Y.-C. (2009) On the prevailing construction waste recycling practices: a South East Queensland
study, Waste Management & Research, 27(2), 167-174.

% Udawatta, N., Zuo, J., Chiveralls, K., Yuan, H., George, Z. & Elmualim, A. (2018). Major factors impeding the implementation of
waste management in Australian construction projects. Journal of Green Building, 13, 101-121.



Environmental values, situational variables and psychological Barr et al., 2003
variables
Attitude, convenience, social pressures and familiarity Sidique et al., 2010
Attitude, subjective norm and perceived behavioural control Ajzen, 1991

Within the construction and demolition waste domain both corporate and personal factors influence
behaviour’®. The personal category encompasses factors including work experience, attitudes,
awareness of consequences, past experience and social pressure. The corporate category consists of
factors such as training, supervision and incentives®’. It has been identified that behavioural patterns
are influenced by changes in personal factors, such as attitude, compared to corporate factors such
as training. Another study indicates that positive ideas, in terms of a person’s perceived behavioural
control and the individuals in their immediate social surroundings, whose opinions they value, would
have a positive effect on guiding their recycling behaviour'?. Therefore, positive ideas about
construction waste recycling can lead to better impacts on recycling in the built environment.

Three groups of factors influencing behaviour include: environmental values, situational variables and
psychological variables influencing recycling behaviour®. The first group captures beliefs about the
environment and the extent to which the recycling activity facilitates those beliefs. Situational
variables include aspects that allow the recycling activity, such as prior knowledge and experience.
Psychological variables consist of aspects including motivation, social norms, response efficacy, self-
efficacy, any perceived threat posed by not acting, personal satisfaction, altruism and citizenship. The
basic intention to act on recycling links to an individual’s environmental beliefs, but whether or not
that behavioural intention proceeds to actual behaviour will be influenced by the modifying effects of
the situational and psychological factors (Martin et al., 2006). Recycling behaviour is largely influenced
by attitudinal factors. The four interpretable variables of attitude, convenience, social pressures and
familiarity were used by Sidique et al., (2010) to analyse attitudinal behaviours.

Theoretical foundation

Two key theories have been identified to offer a theoretical foundation for research related to
behaviour intentions and change behaviour. These theories, the Theory of Planned Behaviour and
Nudge Theory are described below.

Theory of Planned Behaviour

The Theory of Planned Behaviour'* proposes that behaviour and behavioural intention are a function
of three causal components: attitude, subjective norm and perceived behavioural control (Figure 1).

10 Bakshan, A.; Srour, I.; Chehab, G.; El-Fadel, M.; Karaziwan, J. (2017) Behavioral determinants towards enhancing construction
waste management: A Bayesian Network analysis. Resour. Conserv. Recycl. 2017, 117 Part B,274-284.

11 Bakshan, A.; Srour, I.; Chehab, G.; El-Fadel, M.; Karaziwan, J. Behavioral determinants towards enhancing construction waste
management: A Bayesian Network analysis. Resour. Conserv. Recycl. 2017, 117 Part B,274-284

12 Ari, E.; Yilmaz, V. A proposed structural model for housewives’ recycling behavior: A case study from Turkey. Ecol. Econ. 2016,
129, 132-142

13 Barr, S.; Ford, N.J.; Gilg, A.W. Attitudes towards recycling household waste in Exeter, Devon: Quantitative and qualitative
approaches. Local Environ. 2003, 8, 407-421

14 Ajzen, |. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179-211



The Theory of Planned Behaviour has recently been advanced to explain the links between attitudes
and behaviour for various applications. It assumes that there is a causal chain with intentions affecting
(travel) behaviour. There are three attitudinal causes of intentions proposed: attitude to behaviour
(+ve / -ve), subjective norm (social pressures) and perceived behavioural control (feasible option). In
this way, the Theory of Planned Behaviour provides a structure to attitudinal research.

Attitude
towards the
behaviour

Subjective
norm

Intention Behaviour

Perceived
behavioural
control

Figure 1: A diagram of the Theory of Planned Behaviour

Attitudes can be defined as ‘the individual evaluation of the action under study from negative to
positive’ and the ‘subjective norm corresponds to the degree of individual perception of the social
desirability that the person should perform that action’ 1°. The Theory of Planned Behaviour has been
applied to research on construction waste management and across the waste management discipline
general 11718 perceived behavioural control is defined as “both measures of self-efficacy and
perceived control and indicates how well an individual feels that one could overcome the obstacles or

taking advantage of the facilitators” *°.

Within the construction waste recycling context, attitudes can therefore be identified as people’s
perceptions about whether recycling actions are positive or negative. Social desirability describes the
extent to which a person will be engaged in the process. For example, a construction worker may have
a positive perception about segregating waste as required, however, that person might not actively

15 Echegaray, F.; Hansstein, F.V. Assessing the intention-behavior gap in electronic waste recycling: The case of Brazil. J. Clean. Prod.
2017, 142 Part 1, 180-190

16 Teo, M.M.M.; Loosemore, M. A theory of waste behaviour in the construction industry. Constr. Manag. Econ. 2001, 19, 741-751

17 Ari, E.; Yilmaz, V. A proposed structural model for housewives’ recycling behavior: A case study from Turkey. Ecol. Econ. 2016,
129, 132-142

18 Tonglet, M.; Phillips, P.S.; Bates, M.P. Determining the drivers for householder pro-environmental behaviour: Waste minimisation
compared to recycling. Resour. Conserv. Recycl. 2004, 42, 27-48

19 Echegaray, F.; Hansstein, F.V. Assessing the intention-behavior gap in electronic waste recycling: The case of Brazil. J. Clean. Prod.
2017, 142 Part 1, 180-190




be involved in that process any further. There is a positive relationship between the environmental
concerns due to recycling and the attitude toward it%.

Nudge Theory

There has long been an interest in measures that change behaviour, particularly in economics and
psychology. The measures have often been referred to as ‘sticks’ or ‘carrots’, forcing or encouraging
individuals in the choices they make. It is beneficial to emphasize and promote ‘carrots’ ahead of
‘sticks’, so individuals feel encouraged rather than forced. However, sticks are known to be more
effective than carrots. A balanced approach is typically required. The nudge concept is a carrot-based
approach to provide the right environment, such as better information and opportunities, which will
help people to make appropriate decisions without being forced. A nudge-based approach will have
the right choice architecture — there will be design and incorporation of small features in the
environment of choice making (‘nudges’), which might help individuals to overcome cognitive biases
and highlight ‘better’ choices. Nudging was developed by Thalers and Sunstein (2008), although also
advanced by others?. It is challenging to offer a universal definition of the term nudge as
understandings of nudge can vary broadly?2.

The concept of “nudging,” can be defined as “any aspect of the choice architecture that alters people’s
behaviour in a predictable way without forbidding any options or significantly changing their economic
incentives”?. There is a growing interest in the nudge concept, as despite usually incurring low costs,
they can deliver results and be highly effective all the while negating unpopular rule setting?*.

Informed by insights into behavioural economics, “green nudges”, a concept developed by Thaler and
Sunstein?®, are also being used increasingly in environmental policy to “gently push individuals in the
right direction” %6. One type of effective green nudge is making the green option the default option.
For example, in 2010, the local government of Fort Collins, Ohio, implemented a policy that switched
the size of the garbage bins: the recycling went into a large 90-gallon container, while the refuse went
into a smaller 35-gallon container. As a result, households increased their recycling efforts, showing
that people tend to recycle as much as they are given space to do so. To date, however, green nudges
applied to Municipal Solid Waste (MSW) remain rare?’. There have been previous efforts to quantify
the effectiveness of a moral green nudge policy in MSW. However, there is have been limited studies
applying the nudge theory in a construction and demolition waste context.

Models for training assessment

20 Jekria, N.; Daud, S. Environmental Concern and Recycling Behaviour. Procedia Econ. Financ. 2016, 35, 667—673

21 Kahneman, D. Thinking, Fast and Slow; Farrar, Straus, and Giroux: New York, NY, USA, 2011

22 \laev, |.; King, D.; Dolan, P.; Darzi, A. The Theory and Practice of Nudging: Changing Health Behaviors. Public Adm. Rev. 2016, 76,
550-561

2 Thaler, R.; Sunstein, C. Nudge: Improving Decisions about Health, Wealth, and Happiness; Yale University Press: New Haven,

CT,USA, 2008

24 Sunstein, C.R. Nudging: A Very Short Guide. J. Consum. Policy 2014, 37, 583-588. [CrossRef Vlaev, I.; King, D.; Dolan, P.; Darzi, A.

The Theory and Practice of Nudging: Changing Health Behaviors. Public Adm. Rev. 2016, 76, 550-561

25 Sunstein, C.R. Nudging: A Very Short Guide. J. Consum. Policy 2014, 37, 583-588.

26 Alpizar, Francisco, Gsottbauer, Elisabeth, 2015. Reputation and household recycling practices: field experiments in Costa Rica.

Ecol. Econ. 120, 366—-375

27 Carlsson, F., Gravert, C. A., Kurz, V., & Johansson-Stenman, O. (2019). Nudging as an environmental policy instrument.



The Kirkpatrick model and the ADKAR Model have been identified as supporting foundations for
change management and training assessments. The following sections describe those models in detail.

ADKAR Model

The ADKAR Model of Change Management?® is an outcome-oriented change management method
that aims to limit resistance to organizational change (Figure 2). Organizational changes often fail if
employees don’t fully understand the importance of getting on board the change or how to
successfully make the change.

Awareness Desire Knowledge Action Reinforcement
+ What i< and sl + Leam new lechnical * Employ a sullable * Engage a scrum coach
working in my skills govemnance framework + Kentfy champions
organisation + Leamtothink asa = Training the basics = Share scrum

* Whalt are my oplions \ leam + Start small experances

= Communicate that + Address fears = Leam how ta time box » Don't do it by steakh = Leam from early
there is a problem + Share information » Adjust processes that mistakes

* Focus attention on the * Setreasonable targets touch the scrum teams

most impaortant
reasons to change

Figure 2: ADKAR model?®

Employees often simply understand that a change is happening, and leaders are often not equipped
to engage individuals effectively during the change and to manage any potential resistance®. The
ADKAR Model addresses these challenges by equipping leaders with the right strategies and tools, and
individuals with the right information, motivation and ability to successfully move through changes in
the organization. By outlining the goals and outcomes of successful change, the ADKAR Model enables
leaders and change management teams to focus their activities on what will drive individual change
and therefore achieve organizational results.

Kirkpatrick Model

The Kirkpatrick Model is a globally recognized method of evaluating the results of training and learning
programs. It assesses both formal and informal training methods and rates them against four levels of
criteria: reaction, learning, behaviour, and results (Figure 3). Kirkpatrick asserts that training is
evaluated using the four assessment levels described and that these are sufficient for holistic training

28 Younes, Mohamed (2017) the adkar change management model. Retrieved from https://bit.ly/42dkhGb
29 Porsci (2022) The Prosci ADKAR Model. Retrived from https://www.prosci.com/methodology/adkar
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evaluation®. However, since its introduction, several other important evaluation models have been
developed, many of which stem from the Kirkpatrick Model.

Overview of Kirkpatrick’s Four-Level Training
Evaluation Model . T

The degree to which targeted
outcomes occur as a result of the
training and the support and
accountability package

Level 4 F

The degree to which participants apply
- / % what they learned during training
Level 3 S when they are back on the job

The degree to which participants
acquire the intended knowledge, skills,
attitude, confidence and commitment
based on their participation in the
training

g fecction

' The degree to which participants find
the training favorable, engaging and
relevant to their jobs

Level 2

Level 1

Source: Donald Kirkpatrick

Figure 3: Overview of Kirkpatrick’s four-level training evaluation model ¥

For example, the input-process-output (IPO) model (Bushnell, 1990) begins by identifying pre-training
components (e.g. training materials, instructors, facilities) that impact efficacy as the input stage. The
process stage focuses on the design and delivery of the training programs. Finally, the output stage
essentially covers the same scope as the Kirkpatrick Model. The six-stage evaluation model goes
beyond assessment into training design and implementation3!. The first stage identifies the goals of
training, and the second stage assesses the design of a training program before implementation. The
remaining four stages fall in line with Kirkpatrick’s four levels. Kaufman and Keller®? present a five-
level evaluation model where Level 1 is expanded to include enabling, or the availability of resources,
as well as a reaction; Levels 2 through 4 match the corresponding levels in the Kirkpatrick Model; Level
5 goes beyond the organization and presents a method of evaluating the training program on a societal
level.

30 Kirkpatrick, D. L. (1959). Techniques for evaluating training programs. Journal of the American Society of Training Directors, 13,
3-9

31 Brinkerhoff, R. O. (1987). Achieving results from training: How to evaluate human resource development to strengthen
programs and increase impact.

32 Kaufman, R., & Keller, J. M. (1994). Levels of evaluation: Beyond Kirkpatrick. Human Resource Development Quarterly, 5(4), 371-
80.
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4. EXAMPLES OF EDUCATIONAL PROGRAMS AVAILABLE IN
AUSTRALIA

This section highlights a variety of educational opportunities for stakeholders involved in C&D waste
supply chains. As illustrated in Figure 4, six common educational opportunities have been identified
from the public and private sectors.

Linkedin Learning e Tertiary education

Multiple courses, videos, %‘ % C&D waste related courses by
learning paths = HE & VET
Government programs C&D waste Industry associations
ecologiQ, SESA & EPA education Recycle Mate, Waste

education programs educators working groups

Sustainability rating - -

o Industry organisations
organisations ryorg

Getting Wise About Waste by Velioa

Professional development
P Greenius by Cleanaway

training by GBCA & ISC

Figure 4: The most common educational opportunities in Australia

Tertiary education: The formal tertiary education system in Australia involves two primary levels:
Higher Education (HE) and Vocational Education and Training (VET, also known as TAFE: Technical and
Further Education). HE focuses primarily on knowledge, theory, and critical thinking, and VET
emphasizes job-specific practical skills. The HE offers Bachelor's degrees, Graduate Certificates,
Graduate Diplomas, Masters's degrees, and Doctoral degrees. The VET sector provides four levels
covering Certificates and Diplomas. Currently, the Australian tertiary education system advances
industry understanding of effective C&D waste management in three ways: (1) providing waste
management-specific courses in VET, (2) providing core or elective courses on sustainable
construction management, technologies, practices and planning in HE and (3) providing opportunities
for research activities focusing on C&D waste management in HE. Table 2: 2 shows the current VET
courses specific to waste management and a description.

With increased awareness of the environmental impacts of construction, Australian universities
started to incorporate topics related to waste management, planning and practices in their course
content. The waste content is primarily included in courses that deal with construction sustainability.
Also, few courses are offered specifically to waste management, including ‘Sustainable Waste

Management’ that covers C&D waste management. Some of these courses are also provided
individually through Open Universities Australia®>. Research activities are provided via research
programs or courses at three levels (i.e. Undergraduate, Masters and PhD programs) representing a
further potential for education about the C&D waste stream within HE. Students engaged in research-

33 Crock, M., Baker, J. and Turner-Walker, S. (2013) Open Universities Australia: The evolution of open access and online education
opportunities, in, Global challenges and perspectives in blended and distance learning, 1Gl Global, 83-98
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related courses at the undergraduate level may choose C&D waste management as their research
topic, leading to Honours recognition from their host educational institutions. Students pursuing a
Masters degree may undertake research on C&D waste management challenges via either the Masters
by Research or Masters by Coursework programs.

Table 2: VET courses on waste management

Course title Duration Course syllabus/description

Certificate Il 1 year Students learn how to stay safe at work and then correctly sort waste and
in Waste recyclables according to environmental protection laws. Students can choose
Management electives that will enable them to drive forklifts and waste collection vehicles

Certificate lll 1 year The course includes identifying and segregating waste, conducting waste resource
in Waste recovery, identifying hazards and responding to waste management emergencies,
Management following WHS and site procedures, operating waste processing plant, carrying out

waste assessments, operating waste collection vehicles, administration and
leadership skills

Certificate IV 1year It teaches essential aspects of operations and safety management at waste
in Waste processing facilities. Students will learn how to build relationships with staff and
Management clients while implementing waste management plans—in accordance with

environmental protection laws

Finally, there is an increasing number of PhD candidates seeking to research C&D waste management
for their doctoral theses. This might be due to increasing government funding possibilities for
investigating C&D waste management challenges®*.

Industry associations: Industry associations play an important role in providing a collective voice for
individual businesses within an industry. Additionally, they attempt to educate their members on
current industry-specific issues and solutions. In Australia, several associations provide educational
opportunities for stakeholders involved in C&D waste supply chains. Notably, the most active ones are
the Institute of Engineers Australia (IEA), Waste the Management and Resource Recovery Association
of Australia (WMRR), and the Australian Council of Recycling (ACOR). These associations frequently
arrange waste conferences and exhibits to offer networking and educational opportunities for
industry stakeholders. WMRR has facilitated state-based waste education working groups to
strategize waste education initiatives at the state and national levels. These working groups consist of
industry professionals, government representatives, and academics. ACOR designed a community-
driven national recycling education program Recycle Mate, to increase public awareness of recycling
issues and to support recycling initiatives.

Industry organisations: Various organisations operating in the waste recovery sector have launched
educational programs that focus on behavioural change in the industry. Examples include Getting
Wise About Waste and Greenius offered by Veolia and Cleanaway, respectively which are two major
waste service providers in Australia. The former initiative is a fully interactive online learning portal

34 Shooshtarian, S., Caldera, S., Magsood, T., Ryley, T. and Khalfan, M. (2021) An investigation into challenges and opportunities in
the Australian construction and demolition waste management system, Engineering, Construction and Architectural
Management.
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for waste and recycling education, titled the EduPortal. The EduPortal provides clients with tailored
information to help staff on-site across various positions, understand how to identify different waste
streams and locate the correct receptacle within which to dispose of these materials.

LinkedIn Learning: In recent years many universities and educational institutes across Australia are
subscribed to this platform to unlock countless learning opportunities for their students and staff.
LinkedIn Learning, as a subsidiary of LinkedIn, is an online learning provider that offers video courses
taught by industry experts in software, creative, and business skills. All the courses on LinkedIn fall
into four categories: Business, Creative, Technology and Certifications and are designed for three
levels: beginner, intermediate, and advanced. At the time of writing this article, thirty-one courses on
this platform are directly or indirectly linked to C&D waste management.

Government educational programs: National and state governments have a pivotal role in providing
and supporting educational programs for the BE sector. In most state waste strategy documents the
role of education is highlighted3. An example of this program is ecologiQ, a Victorian Government
program that was designed in 2019 to help Victorians incorporate construction materials into
transport projects. The ecologiQ offers educational opportunities for industry stakeholders in order to
maximise the usage of recycled materials in infrastructure projects. In addition, the federal
government, through Skilling Educators for Sustainability Australia (SESA), offered an opportunity for
trainers in the waste sector to increase their skills and capabilities in order to better help their
colleagues in responding to waste concerns. Lastly, each state's Environmental Protection Agency
(EPA) offers professional educational opportunities.

These opportunities that might be obligatory aim to enhance the industry understanding of dealing
with waste challenges. Sustainability rating organisations: these organisations primarily aim to
improve sustainability in the Australian BE sector through their rating systems which recognize
sustainability efforts in building and infrastructure sectors. The main two organisations are the Green
Building Council of Australia (GBCA) and the Infrastructure Sustainability Council (ISC). In addition,
they organise periodic professional development training to promote awareness of sustainable
construction among their members and other industry professionals. C&D waste management is one
of the primary topics explored in these courses and activities. In a survey conducted by GBCA (GBCA,
2022), it was found that 91% of its members considered CE as an ‘extremely important’ and ‘very
important key area of focus for education.

5. RESEARCH APPROACH

Drawing on the variety of educational opportunities for stakeholders involved in C&D waste
management, this study initially analysed six categories of educational opportunities offered in the
public and private sectors through a contextual literature review (Section 4). Stakeholder insights were
then gathered through different phases of the project, regarding their appreciation of the existing

35 Shooshtarian, S., Magsood, T., Wong, S. P., Yang, J. R. and Khalfan, M. (2020) Review of waste strategy documents in Australia:
Analysis of strategies for construction and demolition waste, International Journal of Environmental Technology and
Management, 23(1), 1-21.

14



context, priorities, opportunities and challenges related to C&D waste management and creating a
circular economy (Section 5). Figure 5 presents the stages of the research approach.

OBTAIN ETHICAL STAKEHOLDER
APPROVAL CONSULTATION

01 ‘ 05
REVlEvJ KEY CREATE TRAINING PILOT TRAINING
LITERATURE PACKAGE CONTENT

Figure 5: Stages of the research approach

Target audience:

The capacity building initiative was aimed at individuals involved in the management and decision-
making for solid waste systems which recycle and dispose of waste generated as a result of the
construction, deconstruction, renovation and demolition of buildings and structures. The intended
audience included design and structural engineers, project managers and construction managers. The
program was pilot tested with Main Roads Western Australia (infrastructure sector) and the
Department of Communities, Western Australia (building sector). The training effectiveness was
evaluated through a survey inspired by the Kirkpatrick model.

Intended outcomes:

1) Identify environmental, economic and health impacts of C&D waste
2) Define circular economy

3) Describing the types of material and market opportunities

4) Learn about opportunities for creating a circular economy

Training packages:

The content of the training packages was informed by the longitudinal study (P1.65, P1.75, P1.85). The
training materials included content related to unpacking the waste issue, circular economy principles,
regulations, materials and market opportunities (Table 3). Two training packages were developed for
the Department of Transport and Main Roads and the Department of Communities, WA. These
packages were codeveloped with the abovementioned industry partners. These packages provide the
knowledge required to manage C&D waste operations and develop environmental and identify
opportunities for creating a circular economy. Understanding how to manage C&D waste streams the
recycling potential, and enhancing the uptake of using products with recycling materials is critical to
mainstream sustainable waste management practices.
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Table 3: Summary of proposed training packages (to be discussed with core industry partners)

Key content Key projects

Project 1.65

e Understanding the waste problem: background context Proiect 1.75

e  Circular economy: opportunities to reduce waste disposal across supply
chain (with a specific focus on materials including timber, glass, concrete,
steel and brick)

e Creation and stimulation of end markets for C&D waste

e Regulations and their application in practice in different jurisdictions
governing C&D waste management

Project 1. 85
e Identifying barriers and enablers influencing the use of products with POt Lo

recycled content (Objective 1)

e Independent certification program for products with recycled content
(Objective 2)

e Design for No Waste or Design for Recyclability guidelines (Objective 3)

Stakeholder engagement

Stakeholder insights were gathered throughout the project, regarding their appreciation of the
existing context, priorities, opportunities and challenges related to C&D waste management and
creating a circular economy. Discussions were undertaken to explore stakeholder perspectives on
their expectations for the educational and training program, following Griffith University Human
Research ethics approval requirements (GU Ref No: 2022/153).

Initially, a draft of training package content was presented to the project steering group members
(Department of Environment and Science, Arup, Department of Communities, Department of
Transport and Main Roads, Green Building Council Australia) at the PSG meeting in October 2022. All
feedback was taken onboard to revise the content. Specific feedback was provided on unpacking the
C&D waste problem, statistical evidence (international and local data), categories of problems,
nuances of circular economy definition, material examples and principles of the circular economy.

Then two in-depth face-to-face consultations were carried out with the SBEnrc industry partner
organisations including the Department of Communities, WA and the Department of Transport and
Main Roads, Western Australia between 1-3 December 2022. These consultations were conducted to
coincide with a presentation on this project objective at the Architectural Science Association (ASA)
conference at Curtin University in Perth. To further triangulate the data gathered through in-depth
discussions, the researchers have used information from policy and organisation strategy documents.

Table 4 presents a summary of feedback and insights from the two key industry partners (Main Roads
Western Australia and Department of Communities Western Australia).
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A summary of perspectives on training program priorities

Table 4: Key considerations according to the stakeholder groups

Stakeholder

Key requirements and considerations

Main Roads

Content

e Explaining and discussing the key principles of circular economy
e Innovative opportunities to encourage the use of recycled materials
e Details on extended producer responsibility
e Animportant part of influencing the designers- delivery team, contract
managers, metro and regional officers
e Reusable and recyclable material use- link to ISC requirements
e Material opportunities recycled sand, concrete RAP, recycled plastic
opportunities
e Discussion points:
o reduce, reuse and recycle with some material examples
o the work WA has done in terms of RtR (Roads to Reuse | Waste
Authority WA)
CO2 savings as a result of using recycled materials
Benefit of CE
end of life of material with recycled content
managing waste during construction

O O O O

Delivery method
e 1-hour online session
e Voluntary participation
e Title: Circular economy opportunities to solve the construction and
demolition waste problem

Evaluation
Post-delivery survey
Poll questions through the session (4 key questions)

Department of
Communities

Content

e Setting the scene: United Nations Sustainable Development Goals, link targets
with UNSDG and incorporate ESG language
e Background context: C&D waste market, limited progress in WA
e  Policy requirements:
o Climate action sustainability strategy
o Targets state level- WASP
o Climate resilience housing policy
o Climate risk ready framework — NSW
o Align with emission reduction targets of the dep (scope 1 and 2)
e [SCrating
e  Opportunities to repurpose existing houses
e Challenges related to recycling facilities not being in the area

Delivery method
o 1%-hour online session
e Voluntary participation

Title: Circular economy opportunities to solve the construction and demolition waste
problem

Evaluation
Post-delivery survey

Poll questions through the session (4 key questions)
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Considering the feedback and insights from the industry partners an educational and training program
was co-developed for both the infrastructure and building sectors. The modules were delivered
through either a one-hour or one-and-a-half-hour online session (Figure 6). The content of the training
sessions (PowerPoint slides) is shown in Appendix 1 and 2.

Welcome

9 March 2023

Improved management and use of construction
and demolition waste in Australian road
infrastructure

Figure 6: Screenshot of the online training session

Training engagement and evaluation

Poll questions

The following questions were posted as a live poll during the training session and aggregated results

were displayed to the participants (Table 5).

Table 5: Poll questions

Main Roads WA

Department of Communities

1. Which of the following SDGs is the most
relevant for your work
e Industry innovation and infrastructure [SDG

9]

e Sustainable cities and communities [SGD
11]

e Responsible consumption and production
[SDG 12]

e Climate action [SDG 13]
2.  Which aspect of circular economy is most
important to you?
e Less landfill waste
e Re-use of material
e Environmental benefits
3. Do landfill levies encourage recycling and
resource recovery?
e Yes
e No
4. Which C&D waste material has the most potential
for creating a circular economy in your organisation?

e Concrete
e Glass

1. Which of the following SDGs is the most relevant

for your work?

e Industry innovation and infrastructure [SDG
9]

e Sustainable cities and communities [SGD 11]

e Responsible consumption and production
[SDG 12]

e (Climate action [SDG 13]

2. Which aspect of circular economy is most

important to you?

e Less landfill waste

e Re-use of material

e Environmental benefits

3. Do landfill levies encourage recycling and

resource recovery?
e Yes
e No

4. Which C&D waste materials have the most

potential for creating a circular economy in your
organisation?

e Concrete

e  Brick
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e  Plastic e Steel
e  Rubber e Glass

Post training survey

Building on the four levels of the Kirkpatrick model (reaction, learning, behaviour and results) the
following questions were crafted to gain an understanding of the effectiveness of the survey.

1. What were your expectations of this training course?
2. Did the training content meet your expectations? (Yes/No)
3. Please could you explain why this was the case
4. How would you rate the quality of the training?
Theme Strongly Agree Neither Disagree Strongly
agree agree nor disagree
disagree

The material was
presented in a clearly
organised way

The material was
presented in an
interesting way

The presenters
showed a good
knowledge of the
subject matter
Overall, | am satisfied
with the quality of the
material

5. Was the mix of PowerPoint slides and activities suitable? (If No, in what ways could it have been
improved?)

Did you learn anything new? (If Yes, what did you learn? If No, could you explain why?)

Was the course easy to apply? (If No, could you explain why?)

What were your key learnings from this training course?

Do you have any suggestions to improve this course?

LN
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6. KEY FINDINGS

This section presents the post survey findings from two training sessions conducted on 9 March 2023.

Training session 1

Industry partner: Main Roads Western Australia (MRWA)

Training title: Improved management and use of construction and demolition waste in Australian
Road Infrastructure

The following sections present the key findings from the poll questions and the post- training survey.

Poll findings

Table 6 presents a summary of the poll findings. A total of 21 participants responded to the poll
guestions. According to the results training participants identified responsible consumption and
production as the most relevant SDGs for their work with re-use of material as the most important
aspect of circular economy. Most participants agreed that landfill levies encourage recycling and
resource recovery while identifying concrete as a material with the most potential for creating a
circular economy in their organisation.

Table 6: Summary of the poll findings
Poll questions Results

1. Which of the following SDGs is the most relevant for

your work

Industry innovation and infrastructure [SDG 9] 28% (6)
Sustainable cities and communities [SGD 11] 19% (4)
Responsible consumption and production [SDG 12] 42% (9)
Climate action [SDG 13] 9% (2)
2. Which aspect of circular economy is most important to

you?

Less landfill waste 4% (1)
Re-use of material 54% (12)
Environmental benefits 40% (9)

3. Do landfill levies encourage recycling and resource

recovery?
Yes 61% (13)
No 38% (8)

4. Which C&D waste material has the most potential for
creating a circular economy in your organisation?

Concrete 80% (17)
Glass 0% (0)
Plastic 4% (1)
Rubber 14% (3)

Post-evaluation survey findings

Overview of participants and training expectations



Overall, there were 21 participants including material engineers, project managers, and construction
managers. A total of 12 participants (57%) responded to the post-training survey. One of the key
objectives of this study was to determine if the training content met the participant expectations.
According to the survey results, ten participants said Yes and two participants said No when they were
asked if the training content met their expectations. One participant stated that “The training course
is adaptable and relevant for MRWA staff”. Another participant described that the “audience mostly
aware of opportunities and the existing problem is the current blockages to these opportunities”. This
participant further explained that a range of challenges included “limits in specifications, supply, cost
and absence of policy/legislation that enforce”.

Survey participants described a range of expectations related to education and awareness,
understanding circular economy concept, material opportunities and case study examples. Table 7
presents a summary of the qualitative responses.

Table 7: Summary of the training expectations (Main Roads participants)

Category Key quotes
Education and “Improve my knowledge in management of C&D materials and their
awareness reuse in infrastructure projects”

“Educational and informative session”
Raising and aligning awareness of sustainability

Understand circular “The training would be able to more broadly adopted within MRWA to a
economy concept larger group on the topic of circular economy”

“Introduction to circular economy”

“Whole of life sustainability considerations”

Identify material “Understand opportunities for reuse of materials”

opportunities “To recognise and improve design opportunities to reduce C&D waste”
“Provide overview of previous projects”

“Understanding opportunities to pursue for recycling road construction

material”
Learn about case “Case studies for project managers in planning on how projects have can
study examples have best outcomes and set projects up for success in practical ways”

Quality of the training

As shown in Figure 7, nearly 92% (n=11) of the participants either strongly agreed or agreed to the
statement that the material was presented in a clearly organised way. One participant disagreed to
this statement.

A total of 11 participants strongly agreed (25%) or agreed (67%) that the material was presented in an
interesting way. One participant neither agreed nor disagreed (8%) with this statement. Out pf 12
participants, 11 participants strongly agreed (33%) or agreed (58%) that the presenters showed a good
knowledge of the subject matter. One participant neither agreed nor disagreed (8%) with this
statement.
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B Strongly agree M Agree M Neither agree nor disagree M Disagree M Strongly disagree

The material was presented in a clearly organised way _I
The material was presented in an interesting way _I
The presenters showed a good knowledge of the _I
subject matter

Overall, | am satisfied with the quality of the material _I

100% 0%

Figure 7: Participant responses on the quality of the training

A total of 11 participants strongly agreed (25%) or agreed (67%) that they are satisfied with the quality
of the material. One participant neither agreed nor disagreed (8%) with this statement. All
participants agreed that the mix between PowerPoint slides and activities was suitable.

Key learning and opportunities for improvement

Out of 12 survey participants, 10 participants said they learned something new (Figure 8).

® v 10
® o 2

Figure 8: Participants responses on new knowledge

Table 8 presents a summary of the responses of the new learnings of the participants under the
categories of reusing and recycling opportunities, state/organizational level requirements, case study
examples and holistic approach for circular economy. Out of the total participants, ten participants
said that the course is easy to apply to their work areas, while two participants said No. For example,
one participant described that, “the next steps in the role are to address the barriers to the
opportunities, not to identify the opportunities or problem statement.” The participants shared
detailed feedback on key learnings of the training course. One participant specifically stated that this
“The training course is adaptable and relevant for MRWA staff”.
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Table 8: Summary of the new learnings (participants from Main Roads Western Australia)

Category

Key quotes

Reusing and recycling
opportunities

“Importance for recycling concrete”

State/ organizational level
requirements

“Recycling and reuse are of high priority and supported by
Infrastructure Sustainability”
“Different organisation/ state sustainability requirements”

Case study examples

“Interstate project examples”
“Other projects using plastic noise walls”

Holistic approach for
circular economy

“A more holistic project approach to implementing the circular
economy”

Table 9 presents a summary of the qualitative responses on their learnings under the key categories

including: waste hierarchy and relevant opportunities; circular economy opportunities; and learning

from global best practices.

Table 9: Summary of the key learnings (participants from Main Roads Western Australia)

Category

Key quotes

Waste hierarchy and relevant
opportunities

“Extents of reuse opportunities”
“Consideration to the reuse/recycle of C&D materials very early in
project development and how to manage the materials”

Circular economy
opportunities

“Importance of extending the utility phase of a material to reduce
stress on virgin materials”

“Circular economy and potential construction application for
MRWA major projects”

“Road construction has a significant potential for circular economy
contributions”

Learning from local and
global best practices

“State approaches”

“There is a lot of work still to do to get Australia up to leading
country standards. Our thinking is where Germany, Netherlands
and Sweden were decades ago”

Several participants shared insights on how the training course can be improved. One participant

highlighting that there could be more discussion on whole of life/planning/development

considerations, case study analysis. One participant suggested to share “Some more examples of

reused and recycled materials in industry that are currently being undertaken”. Another participant
pointed out that it is important to “tailor to audience and problems that are resulting in the lack of

uptake of opportunities”.
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Training session 2

Industry partner: Department of Communities Western Australia (DoC)

Training title: Improved management and use of construction and demolition waste in Australian
Road Infrastructure

The following sections present the key findings from the poll questions and the post- training survey.

Poll findings

Table 10 presents a summary of the poll findings. A total of 21 participants responded to the poll
guestions According to the results training participants identified sustainable cities and communities
as the most relevant SDGs for their work with re-use of material as the most important aspect of
circular economy. Mist participants agreed that landfill levies encourage recycling and resource
recovery while identifying brick as a material with the most potential for creating a circular economy
in their organisation.

Table 10: Summary of the poll findings
Poll questions Results

1. Which of the following SDGs is the most relevant for

your work?

Industry innovation and infrastructure [SDG 9] 29% (6)
Sustainable cities and communities [SGD 11] 52% (11)
Responsible consumption and production [SDG 12] 10% (2)
Climate action [SDG 13] 10% (2)
2. Which aspect of circular economy is most important to

you?

Less landfill waste 19% (4)
Re-use of material 57% (12)
Environmental benefits 24% (5)

3. Do landfill levies encourage recycling and resource

recovery?
Yes 86% (18)
No 14% (3)

4. Which C&D waste materials have the most potential for
creating a circular economy in your organisation?

Concrete 33% (5)
Brick 53% (8)
Steel 13% (2)
Glass 0% (0)

Post-evaluation survey findings

Overview of participants and training expectations

Overall, there were 27 participants including project managers, construction managers and
administrative staff. A total of 13 participants (48%) responded to the post-training survey. One of



the key objectives of this study was to determine if the training content met the participant's

expectations. According to the survey results twelve participants said Yes and one participant said No

when they were asked if the training content met their expectations.

Participants described a range of expectations related to education and awareness, understanding the

circular economy concept, material opportunities and case study examples. Table 11 provides a

summary of the qualitative responses. In addition to the above training expectations one participant

suggested that the information was at a high level and | would have liked some detailed case studies

with lessons learned.

Table 11: Summary of the training expectations (participants from the DoC)

Category

Key quotes

Understand C&D
waste issues

“Getting an overall view of construction and demolition issue and what is
being done about it all”

“Gather more information on this topic”

“To gain knowledge”

Learn about
sustainable
construction
techniques

“To understand how this training course can be applied to improving our
sustainable construction techniques”

“Learn more about reusing waste”

“To be informed about how materials could be reused”

“To learn initiatives minimising waste in the construction industry”
“Understand solutions to mitigate site waste”

Strategies and identify
opportunities for
economic savings

“I was hoping to find out more about the strategies that can be used, the
dollar savings, and detailed examples where this had occurred.”
“Understand how could building material be used in a sustainable manner
while reducing unusable waste”

Quality of the training

As shown in Figure 9, all 13 participants either strongly agreed (46%) or agreed (54%) to the statement

that the material was presented in a clearly organised way. A total of 12 participants either strongly

agreed (46%) or agreed (46%) that the material was presented in an interesting way. One participant

neither agreed nor disagreed (8%) with this statement.
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M Strongly agree M Agree M Neither agree nor disagree M Disagree M Strongly disagree

The material was presented in a clearly organised way _
The material was presented in an interesting way _I
The presenters showed a good knowledge of the _
Overall, | am satisfied with the quality of the material _I

subject matter

100% 0% 100%

Figure 9: Participant responses on the quality of the training

All 13 participants either strongly agreed (39 %) or agreed (62%) that the presenters showed a good
knowledge of the subject matter. Out of the 13 participants, 11 participants either strongly agreed
(46%) or agreed (39%) that they are satisfied with the quality of the material. Two participants neither
agreed nor disagreed (15%) with this statement.

All 13 participants agreed that the mix between PowerPoint slides and activities was suitable. For

example, one participant said, “/ liked the break with the little interactions to break up the course.

That was refreshing than just listening to talking heads” and another participant said that “content

and pace was perfect”.

Key learnings, opportunities for improvement and recommendations

All 13 participants stated that they learned something new. Table 12 presents a summary of the

responses to the new learnings of the participants.

Table 12: Summary of the new learnings (participants from the DoC)

Category

Key quotes

Recycling techniques and
opportunities

“The way waste from demolitions is being recycled”
“Using recyclable for new projects”
“Different ways to look at materials and waste”

Environmental impacts

“Carbon footprint of building materials”

Circular economy practices

“There is an effort being made to reduce construction waste through
a circular economy"”

“Practical ways of doing so, the constraints we may encounter, what
variables we need to account for”

“Examples of circular economy”

Industry challenges

“The complexity of knowing what we know versus how it can be
implemented”

“Understanding more about the constraints facing the industry and
new innovative solutions entering the market”
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Out of the total, 12 participants said that the course is easy to apply in their work areas (Figure 10).
While one participant said no as the role is more focused on administration aspects.

® v 12
® no 1

Figure 10: Participant responses on ability to apply the course learnings in their work areas

The participants shared detailed feedback on key learnings of the training course. Table 13 presents a
summary of the qualitative responses on their learnings under the key categories of sustainable
development goals, waste hierarchy and relevant opportunities, significance of the environmental
impacts and circular economy opportunities.

Table 13: Summary of the key learnings (participants from DoC)

Category Key quotes

Sustainable development goals “The broad sustainable development goals which then
need to trickle down to our agency's goals”

“This space is evolving and expanding and we at
communities can apply this teaching in our directorate”

Significance of the environmental “The high number of emissions the construction industry is
impacts responsible for”

Waste hierarchy and relevant “This space is evolving and expanding and we at
opportunities communities can apply this teaching in our directorate”

“In our current work, we can get our builders/partners to
be more conscious”
“Where and how we can reuse waste materials”

Circular economy opportunities “Check-list example is a tangible tool for projects, this idea
should be further explored”

“Use of materials in a circulatory sense”

“Consider how our housing designs and specifications
might impact the circular economy”

“The design stage is critical”

Several participants shared insights on how the training course can be improved. One participant
stated that “Presentation should be circulated with broader Industry, particularly key project home
building partners - they provide pricing and designs against their standardised material selections and
pressure should be placed on including more recycled products. The consideration of cost implications
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for industry and improvements to current legislation will drive change”. Another participant added to
this by stating “a circular economy example would be helpful ie. carbon reduction, material waste
reduction, reuse of x materials, S savings etc”. One participant suggested an immediate action by
stating “Although a quick win would be suppliers taking back our surplus flooring or it being sent to

our maintenance contractor as this is an issue as surplus product is removed from our new builds before
tenancy.”
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7. CONCLUSIONS

This study developed stakeholder-guided behaviour change strategies through a co-design/co-created
educational program for the construction industry. Drawing on the variety of educational
opportunities for stakeholders involved in C&D waste management, this study initially analysed six
categories of educational opportunities offered in the public and private sectors through a contextual
literature review. Stakeholder insights were then gathered through different phases of the project,
regarding their appreciation of the existing context, priorities, and opportunities and challenges
related to the C&D waste management and creating a circular economy. Industry partner
consultations were undertaken to explore stakeholder perspectives on their expectations for the
educational and training program.

Two training packages were co-created targeting industry practitioners involved in management and
decision making for solid waste systems which recycle and dispose of waste generated as a result of
construction, deconstruction, renovation and demolition of buildings and structures. Specifically, the
intended audience included design and structural engineers, project managers and construction
managers. The program was pilot tested with MWRA (infrastructure sector) and DoC (building sector).
The training materials included content related to unpacking the waste issue, circular economy
principles, regulations, materials and market opportunities. The training effectiveness was evaluated
through a survey inspired by the Kirkpatrick model.

The post training survey results indicated that almost all of surveyed participants from MRWA and
DoC were overall satisfied with the training content. All surveyed participants from DoC stated that
that they learned something new within the areas of sustainable development goals, construction
sector’s role in carbon emissions, targeted recycling techniques, circular economy opportunities and
tangible tools for projects. Almost all (83%) of surveyed participants stated that they learned
something new focussing on areas of state/organisational level requirements, case study examples,
holistic approach for circular economy.

A key practical contribution from this study includes targeted opportunities for capacity building
through multiple industry-driven strategies that enable the construction sector to achieve circular
economy objectives for extended use of resources.



8. Appendix 1: Main Roads, WA training content
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9. Appendix 2: Department of Communities, WA training content
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CASE STUDY 2: MORDIALLOC FREEWAY
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