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EXECUTIVE SUMMARY

This report provides an insight into product certification programs for recycled building materials in
Australia in accordance with objective 2 of the Research Project No. 1.85. The report is based on the
findings that are drawn on both primary data (collected by the research team) and secondary data
(extracted from the relevant literature). The main aim of this research is to provide insight into the role
of recycled product certification (RPC) in using products with recycled content (PwRC) in the built
environment sector. The following objectives have been established to achieve this aim:

1. To identify the primary benefits, impediments and facilitators to the adoption of recycled
product certification schemes in the construction sector

2. To model the interplay between the factors influencing the application of recycled product
certification schemes

3. To explore the operation of a recycled product certification issuer organisation

Based on the review of relevant academic and industry publications, this report examined the RPC's
primary drawbacks and optimisation strategies in the built environment sector. The analyses show
multiple limitations and enablers that can be used to inform policies regulating the application of RPC
in the sector. A review of the Australian policies concerning RPC application is also provided.

Furthermore, case studies of four recently completed construction projects (Brickworks shopping
centre, Mordialloc Freeway, Tonkin Gap Highway & Associated works, and One One Five Hamilton Hill
project) were conducted to understand how the Australian built environment perceives RPC
application to procure PWRC. The case studies included interviewing four key stakeholders in each
group (i.e. client, builder, designer and supplier). Case study analyses showed that among the four case
studies, only one project employed RPC. The analyses revealed that a large proportion of respondents
were unaware of these schemes and not all of the participants supported their application in the
sector. Moreover, support for the use of PWRC differed across the study stakeholder groups. The
participants indicated the major limitations of RPC are: unjustified application in the presence of
product specifications, an abundance of RPCs with different requirements, lack of transparency in RPC
process & testing criteria, limited applicability for certain products, unjustified cost, certifiers’ poor
performance, and recyclers’ limited capacity to be certified.

To analyse the operation of RPC organisations that issue RPC for PWRC, a case study was selected. This
case is an Australian-based organisation that has been in operation for the last 10 years. In the
interview with the research participant representing the organisation, RPC pricing mechanism, major
stakeholders, as well the barriers, drivers, strategies for optimised use of RPC were identified.

Lastly, based on the research findings a model was developed that shows the interplay between the
factors influencing RPC application. The model can serve different purposes. First, those in the public
or private sector that are interested in establishing a new RPC program or refining their existing ones
can use this information to develop a framework that guides their business models and practices.
Second, researchers and educators who focus on environmental sustainability in the sector can use
this information to further explore and communicate the role of RPC in the optimised uptake of PWRC
in the sector. Third, the policymakers who intend to embed RPC in procurement policies for purchasing
PwWRC can learn about the loopholes and strategies—and tackle them. It will assist them in developing
informed policies that will reduce the risks of PWRC application and provide a level playing field for all
stakeholders involved in the PWRC supply chain. Fourth, as the application of RPC is aligned with the
sustainability rating organisations' agenda, this information lends itself to reforming their sustainability
assessment procedure that targets the utilisation of PWRC in construction projects.
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1 INTRODUCTION

Although it has been determined that the utilisation of construction products with recycled
content (PwRC) is a sustainable solution for the management of construction and demolition
(C&D) waste, there are still issues regarding the quality, contamination, and performance of
these products.

Among the many potential solutions that have been proposed to address these worries,
product certification stands out as one that could actually be implemented. It is possible for
there to be arise in the utilisation of PWRC in the building sector if there were to be a product
certification that was granted after material testing as well as quality control.

As different supply sources will cause variation in quality, stricter quality controls for PWRC
are required!. According to industry and government reports, it makes economic sense to
apply current certified recycled C&D waste materials in large infrastructure projects. In a
research report?> commissioned by the Waste Authority, C&D recyclers reported that their
certified road-base products are valued at $5-6 per tonne, while virgin quarried materials are
valued at up to $20 per tonne. Furthermore, the report indicated the figures for certified
clean-fill products and their virgin alternative are $3 and $10 per tonne. These numbers
indicate that the existence of such programmes could help create confidence among
stakeholders, culminating in a market shift in favour of recycled-content products.

Nevertheless, the implementation of certification systems for recycled products comes with a
few obstacles to overcome. Before anticipating widespread adoption of this solution among
the various stakeholders in the public and private sectors, these challenges need to be
carefully studied and addressed in an appropriate manner.

This initiative has been implemented worldwide, in Europe, the UK, the USA, and South Korea.
These schemes reassure the end-users of satisfactory utilisation of recycled products and
include parameters such as energy use, recycled content, and air and water emissions from
manufacturing, disposal, and use. The initiative has also been recently introduced to Australia,
but current programs are still at the early stage of development and adoption.

1.1. Research aim and objectives

This report primarily aims to develop a framework for an independent certification program
for products with recycled content. To achieve this aim, the following objectives are set out:

i. To identify the primary benefits, impediments and facilitators to the adoption of
recycled product certification schemes in the construction sector

1 Tam, V.W.; Kotrayothar, D.; Loo, Y.-C. On the prevailing construction waste recycling practices: A South East Queensland study.
Waste Management and Resourch. 2009, 27, 167-174.

2 Active Sustainability. 2020. WA Construction Resources - Recovered Construction and Demolition Materials Resource Guide.
https://bit.ly/36a9Pol

6


https://www.intertek.com/contact/americas/northandsouthamerica/
http://www.eqar.info/en/home.html
file:///C:/Users/291494I/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/9O4H810L/GreenCircle%20Certified
https://www.mdpi.com/2071-1050/11/23/6532/htm
https://bit.ly/36a9Po1

ii. To model the interplay between the factors influencing the application of recycled
product certification schemes
iii. To explore the operation of an recycled product certification issuer organisation




2 REPORT STRUCTURE

The report is organised into six sections, each of which contains information on the
aforementioned objectives. The next section covers the approach used to collect primary and
secondary data for this study. The key functions of the certification for recycled products are
then addressed. Next, the primary challenges and enablers of its widespread applications are
examined, followed by a discussion of a framework designed to facilitate its deployment in
the construction industry. The last two sections outline the technologies used to produce high-
quality recycled products and conclusions. The conclusions section presents limitations of
research, further studies and the way forward.




3 RESEARCH APPROACH

This research employed a mixed-methods strategy to achieve the aforementioned study
objectives. The purpose of the mixed method was to collect both primary and secondary data.
As presented in Figure 1, the research process consists of five stages, beginning with a
literature review and culminating in some recommendations.

To collect secondary data, a comprehensive review of existing literature was conducted in
order to gain an understanding of the pertinent features of the use of certification
programmes for PwWRC in the construction industry. This step was followed by five case studies
in which stakeholders remarked on the applicability of such programmes to their projects and
to the Australian context in general. The sections that follow provide more information about
these two data collection strategies.

* Main challenges & enablers  * Application of recycled  « Thematic analysis (litreature  + Development of a * Recommendations
» Technologies for production  product certificates in review & case studies) model to determine * Further studies
of recycled materials construction projects * Descriptive analysis RPC application * Study contribution

* Operation of an RPC
organisation

Figure 1. The overview of the research approach

3.1. Data collection

i. In-depth literature review to collect secondary data
The focus of the literature review was on identifying the primary obstacles and enablers of
recycled product certifications. The analysis was conducted in two parts, the first of which
summarises the research findings pertaining to the Australian experience with such
programmes, followed by an examination of the worldwide environment. Systematically, data
were taken from academic papers, business and government reports, rules and guidelines,
and reports produced by industry associations and other organisations.

ii. Case study to collect primary data

Primary data were collected in two stages, first, four case studies were analysed to determine
the experience and perspectives of industry stakeholders regarding the use of RPC. These case
studies include of a retail centre and a highway in Victoria, a freeway and a residential




development in Western Australia3. In Report No. 1, a full summary of the case studies is
presented. The case study participants were from four key stakeholder groups: client,
constructor, the structural designer, and PwRC supplier. The interviews were done online
through Microsoft Teams, and the interviewees were questioned about their opinions
regarding the application of RPC in the case project. The questions that were asked during
interview times were as follows:

e Did your organisation consider recycled product certification during planning for this
project? If so, what it was?

e What is your opinion about product certifications for recycled products? Do you know
of any product certifiers in Australia or overseas? What are their limitations?

Second, the operation of an existing RPC issuing organisation was analysed. The studied
organisation was based in Queensland, Australia servicing global market*. A comprehensive
description of this organisation is provided in Section 3.6. This case study involved
interviewing a member of this organisation that took place in August 2022. The following
guestions were posed during the interview:

e What is the process of certifying PWRC in your organisation?

e |s this process aligned with state road product specifications and sustainability rating
schemes?

e  What is the mechanism of quoting/pricing for your organisation certification?

e How do you perceive the use of recycled product certification in today’s built
environment climate?

e In your opinion, what are the main reasons why businesses do not adopt recycled
product certifications and what are the best strategies to promote using them in the
built environment sector?

e What are the main benefits of using recycled product certification?

e Who are the main stakeholders that influence using the certifications?

3.2.  Data analysis

Audio data captured from 17 interviewees were carefully transcribed by a professional
transcriber using the word-for-word method prior to the quality verification of the text data
by the research team. The transcripts were analysed using the NVivo Pro 12 application, which
facilitates codifying text-based qualitative data. A thematic analysis method was applied to
identify emerging themes that were related to the three research objectives. Furthermore, to
better compare the qualitative data, quantitative descriptive analysis methods were adopted.
The frequency of distribution of various categories of factors identified in interviews was the
main statistical measure to conduct such comparisons.

3 Shooshtarian, S. and T. Magsood. 2023. Buildings used iron from sunken ships centuries ago. The use of recycled materials should
be business as usual by now. The Conversation Media Group. https://bit.ly/3ZuinPC
4Global GreenTag. 2023. The world's best eco products. Certified. https://bit.ly/3JmhGmo
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4 Results: Literature Review - RPC

4.1. What is recycled product certification (RPC)

Recycled product certification provides verified information on recycled products' quality,
performance, environmental friendliness, and safety. An RPC that is awarded following
material testing, plus quality control, can increase the adoption of recycled materials.

All businesses operating in a supply chain may benefit from developing RPC to show the
specifications of their products required by buyers® (Figure 2). For instance, for builders, RPC
is an efficient management of information reducing the workload in a tender process. Utilising
RPC will allow builders to manage any risk that may arise from the usage of PwRC. In this
circumstance, clients and contractors will bear the risk equally. Such programs also enable
sustainable procurement policies in private and public sectors and develop national and
overseas markets for countries that recognise certain certificates. For clients, it offers option
for those who are willing to work towards sustainable development®. For supplier and client,
RPC schemes will serve as a marketing tool to demonstrate sustainability of their products and
projects, respectively.

Government
Risk reduction Enabling sustainable procurement
Information management during tender process Achieving recycling targets
More construction jobs More jobs for citizens

Client

Domestic and global market creation & stimulation Marketing & promotion
A positive differentiator between two otherwise equal products

Figure 2. The advantages of RPC for recycled products supply chain participants

It is highlighted that classification of recycled products and aggregates into easily
comprehensible categories, together with correct certification, facilitates future client
purchases’, as they will be able to acquire a product suited to its intended use (e.g., structural
concrete may use recycled aggregate of class A, whereas recycled aggregate of class D may be
used for subgrade, in road construction).

5Shooshtarian, S. & T. Magsood. 2021. How does product certification help construction and demolition waste resource recovery?
The Fifth Estate. https://bit.ly/3u0SNoc

6 WSP Environmental and TRL Ltd. 2005. Evaluating options for declaring recycled content in construction products and projects.
https://bit.ly/30PKONK

7Silva, R.V., De Brito, J. and Dhir, R.K., 2017. Availability and processing of recycled aggregates within the construction and demolition
supply chain: A review. Journal of Cleaner Production, 143, pp.598-614.
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Currently, there are two categories of marketable recycled products: non-certified and
certified. Non-certified recycled products constitute the majority of the output of recycling
plants. However, certification is of the utmost importance due to consumers' increasingly
stringent needs for recycled products of a specified and assured quality.

It is important to understand that product standards and eco-labels are distinct. The purpose
of eco-labels is to inform consumers about the environmental and human health impacts and
potentially ethical labour practices associated with the products they purchase. The majority
of pass/fail type eco-labels do not give consumers real information about the product, but
rather suggest that it is among the top 10 to 20 per cent of its product category from an
environmental standpoint®.

4.2. Global application of certification for recycled products

There is growing empirical evidence that proves the effectiveness of RPC in driving market for
PWRC. In the EU, it is unlawful to use PwWRC that have not been certified®. A recent study
conducted in China® revealed that despite the low frequency of RPC use in the 52 studied
cities, it had the greatest impact on the market for recyclables compared to other policies. In
light of the study's findings, the authors urge that, among other policy instruments, RPS should
be given the highest priority. Participants in an Australian study'® on the usage of PWRC in the
landscaping sector ranked product certification as one of the four policy instruments most
likely to enhance the adoption of PWRC in Western Australia.

In a few countries, RPC is progressively implemented under several names. In China the main
ones are Green Product Label® and Green Building Certification!?, in Luxemburg, it is ‘Bridges
and Roads Materials Testing Laboratory Certification'?, in South Korea, it is Korea Eco-Label
(G-SEED)*3, and in the UK it is Building Research Establishment (BRE) Certificate, in Belgium, it
is CEN KEYMARK. The following figure presents a snapshot of various RPC versions in different
countries.

8 Gaffar, S. 2019. How we can recycle more buildings. The Conversation. https://bit.ly/3R1iyyu

% Li, J., Yao, Y., Zuo, J. and Li, J., 2020. Key policies to the development of construction and demolition waste recycling industry in
China. Waste Management, 108, pp.137-143.

10 Active Sustainability. 2020. Expanding reuse opportunities for recycled construction materials - survey findings.
https://bit.ly/3blu3ul

118y, Y., Si, H., Chen, J. and Wu, G., 2020. Promoting the sustainable development of the recycling market of construction and
demolition waste: A stakeholder game perspective. Journal of Cleaner Production, 277, p.122281.

2Waldmann, D. and Thapa, V.B., 2015. Use of recycled concrete in construction in Luxembourg. Cahier Scientifique-Revue Technique
Luxembourgeoise.

13 Wang, S.; Tae, S.; Kim, R. 2019. Development of a Green Building Materials Integrated Platform Based on Materials and Resources
in G-SEED in South Korea. Sustainability, 11, 6532. https://doi.org/10.3390/su11236532
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Bridges & Roads
Materials Testing BRE Group
Laboratory Certification Certificate

Green Product Label
Green Building Certification

Recycled Claim
Germany standard (RCS)

Recycled Material

Standard (RMS) Korea Eco-Label

Global GreenTag
CodeMark Certificates
ViroDecs ™

BRE
Certificate

Environmental Choice
New Zealand (ECNZ)

Figure 3. Examples of RPC programs in different countries

In the majority of states that use these certifications, there are three processes involved in
awarding a project (rather than a product) a sustainability grade (Figure 4). In the first step,
materials are created in accordance with the specifications normally issued by local authorities
for a variety of applications. In the second step, independent auditors and organisations
evaluate and grade the PwRC based on their quality, performance, and level of purity. In the
last step, the sustainability rating awarding organisation grants credits in various forms, such
as points accumulating towards a given number of stars, to a construction project in
recognition of the project owners’ efforts towards the usage of PwRC and overall
sustainability.

13



Independept auditor test

recycled products for their
D quality & performance

( \ E
3. Sustainability rating award
Production of recycled v A sustainability awarding
materials in accordance to organisation validates &

specific material specifications recognises a construction project

Figure 4. The process of sustainability assessment for rating a construction project

4.3. Primary drawbacks of RPC

Despite the lengthy history of product certifications®, their full implementation in the
construction industry is rather recent. Consequently, it is important to note that the number
of publications detailing the problems associated with their actual use is minimal. The review
of pertinent literature found that the implementation of product certification procedures for
recycled C&D waste materials is hindered by several obstacles. Figure 5 depicts that these
include the process being costly, the costs being currently unjustified, self-certification, the
lack of alignment between RPC and sustainability rating systems, operation of unreliable
certifiers and lack of collaboration between parties involved in RPC application.

Lack of alignment between
Ve { RPC 8 sustainability rating
/. S systems

The process of materials ‘ |
r Discouragement of recycled products end-

certification is costly
users due to unalignment between RPCs and
project certifying system goals

——@ Unreliable certifiers

Elimination of trust element due to the
rogue operation of unreliable certifiers

<Se|f-certiﬁcation e’ @\ Lack of collaboration

Se[f-certifi‘ca.l‘ion based on the suppliers’ Lack of collaboration across the supply
claim diminishes the value of RPC chain to achieve the RPC objectives

Recycled product
certification

Lack of justification for cost due to
the current limited application

Figure 5. Main cons of the application of recycled product certification
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A report by Equilibrium* indicated that in Australia products with recycled content are not
independently validated through robust support testing. Product certification is cost-
intensive, and with little up-take and a lack of opportunities to use these products, justification
of the expense of certifying these products is difficult. Gaffar (2019)% indicated that mandatory
product certification expenses in the EU add to the price of the material and may negate any
cost savings from reusing it.

Self-certification is also utilised to establish the quality of PWRC. Recyclers and providers of
these materials often perform self-certification. Although it is less expensive, the certification
does not assure that end users may safely utilise PwRC.

4.4. Primary enablers of RPC

Six categories of RPC enablers are identified following a comprehensive literature review.
These classifications are illustrated in Figure 6. Effective quality monitoring and certification
of recycled products by suppliers are required to instil and maintain stakeholders’ trust in the
PwWRC application. However, this must be accompanied by more vigorous government’s action
in the form of legislation and standardisation’. The government should also initiate
promotional activities via the media to change the general public's attitudes towards recycled
products. The government may also organise some regular training on changing the industry
stakeholders' attitudes®>.

Furthermore, contractual obligation or otherwise client requirement to use certified recycled
products is another enabler for the implementation of RPC®. Currently, in the EU, it is illegal
to use recycled content in construction materials that are not certified®, which has resulted in
more frequent uptake of these programs in construction projects across the European
territory. According to a report by WSP®, the advantages of mandatory RPC include the
eradication of rogue traders, greater confidence in the data provided for all parties, less room
for manipulation and providing credibility required to make the RPC valuable.

14Equilibrium. 2019. Review of standards and specifications for recycled content products. Department of Agriculture, Water and the
Environment. Melbourne, Australia. https://bit.ly/3HROgdz

15Bao, Z. and Lu, W., 2020. Developing efficient circularity for construction and demolition waste management in fast emerging
economies: Lessons learned from Shenzhen, China. Science of the Total Environment, 724, p.138264.
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Pt ™
Contractual \
Q@ ovlisation

Obligatory utilisation of certified recycled
products in public construction projects

Government intervention through |
robust legislation & standardisation g

| L Training qualified
‘K\l material engineers

Recycled product ;|
certification -

Government-led promotional activities &\

Availability of more qualified material
to change the general public's attitudes

engineers will reduce the cost of certification

Education of Simple set-up
stakeholders J k

Education (e.g., regular training) is required Increase RPC adoption with the development
to change industry stakeholders’ attitudes of simple yet effective procedures

Figure 6. Main enables of the application of product certification for recycled products

The fifth category of enablers refers to the availability of qualified material engineers at
reasonable prices. According to anecdotal evidence, these professionals are scarce and
expensive to employ. By educating more individuals to become trained materials inspectors,
not only will jobs be created, but audit costs will also be reduced. The final category addresses
the simplicity of certification methods for recycled products. The waste recovery industry's
interest in RPC will be piqued by certification processes that are simple yet effective and
require a fair amount of administrative work®.

4.5. Australian regulatory framework & recycled product
certification

To comprehend the Australian government's perspective on RPC, national, state, and territory
legislation and statutes were exhaustively analysed. The results indicate that there is no
mention of certification requirements for PWRC to be utilised in construction projects in any
Australian regulations.

Recycled product certification is not also recommended among many strategies stipulated in
2018 National Waste Policy*®. In addition to the current primary and secondary legislative
documents that govern different waste streams, Australian jurisdictions have also produced
waste strategy documents. These documents are guiding efforts and legislation in each
jurisdiction towards better management of waste including C&D waste. Waste strategy

16 Blue Environment. 2018. National Waste Report. Retrieved from https://bit.ly/3011BWy
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documents are an important part of waste management governance in Australial’. The
examination of these documents revealed that none of the states or territories that currently
have a waste strategy document (including New South Wales, the Australian Capital Territory,
Queensland, South Australia, and Western Australia), support or introduce the concept of
recycled product certification program.

4.6. Analysis of existing RPC programs

In the absence of precise information about the operation and growth of several entities
issuing certificates for PWRC in the building sector, the following literature review provides a
non-comprehensive overview of product certification in Australia.

An Environmental Product Declaration (EPD)'® is a standardised way of quantifying and
reporting the potential environmental impacts of a product or system based on ISO 14040 and
ISO 14044 compliant life cycle analysis (LCA). EPDs are produced according to a consistent set
of rules — Product Category Rules (PCR) — that define the requirements within a given product
category. These rules are a key part of ISO 14025 (ISO 2006) as they enable transparency and
comparability between EPDs. The internationally acceptable standard and common PCR for
construction products is EN 15804.

Good Environmental Choice Australia (GECA) Standard'®: This pass/fail standard identifies
environmental, quality, regulatory and social criteria that the top products sold in the
Australian marketplace can meet in order to be recognised by GECA as ‘environmentally
preferable’. This standard identifies environmental, quality, regulatory and social criteria that
the top products sold in the Australian marketplace can meet in order to be recognised by
GECA as ‘environmentally preferable’. The primary purpose of this standard is to define
environmental performance criteria for products made from recycled content materials.
Recycled products may be environmentally preferable based on reduced demand for virgin
materials and reduced amounts of waste going to landfill. The standard is applicable to the
following categories of recycled/reused content products: glass, plastics, rubber, timber, fill
and foundation materials such as sand and gravel

ViroDecs™?? is developed by Holcim as an EPD that covers its normal classes of concrete
ranges nationwide. Launched in 2019, the ViroDecs™ EPD enables designers and builders to
make more informed choices about materials based on LCA of their environmental impacts.
Completely transparent and third-party verified, the ViroDecs™ EPD provides a range of
environmental indicators for Holcim’s ready-mix concrete products. Since the launch of the
ViroDecs™ EPD, Holcim has been recognised by the Green Building Council of Australia for its

17Shooshtarian, S., T. Magsood, M. Khalfan, P. SP. Wong, & R.J. Yang. 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.

18 Environmental Product Declaration. 2020. Repurpose It - Recovered Mineral Aggregates. https://bit.ly/3QPI13mr

19 GECA. 2023. Sustainable solutions for planet and people. https://bit.ly/3YuziRe

20Holcim. 2023. ViroDecs™ environmental product declaration https://bit.ly/3yiJWjk
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industry leadership which continues to shape the way the construction sector designs and
builds.

A minimum of 50 per cent of the product by weight must be made up of one of, or a
combination of, these materials. This, or these, material/s must be used to show compliance
to Criterion 3. Other products that do not fit the above categories may be considered for
certification provided the product satisfies all relevant requirements. Other recycled content
products may be added to the scope at a later date.

Table 1. Criteria used by GECA to certify recycled products.

No

Description

Demonstration of Conformance

1 The scope of this standard is applicable to products | A brief description of the product(s)
that are manufactured partially or fully from recycled | or product range as they apply to the
content products and sold on the Australian market. | scope of this standard.

2 The product meets or exceeds the requirements of | Independent audit or test reports, or
the relevant Australian or International Standard for | Report from an independent
its intended application; or, where there is no | organisation that demonstrates
applicable quality standard, the product must | fitness for  purpose, market

demonstrate fitness for purpose or market
acceptance or suitability or quality.

3 | The recycled content component/s3 must comply
with at least one of the below recycled content
requirements. Glass (100%), plastics (90%), rubber
(90%), timber (100%), fill and foundation materials
such as sand and gravel (100%)

4 | Adhesives used in the manufacturing of the product
shall not contain alkylphenol ethoxylates or other
alkylphenol derivatives, phthalates (that at the time
of application are classified with risk phrases H360,
H361), or halogenated volatile organic compounds.
5 | Treatment of wood products Wood, including
engineered wood products and natural materials,
must not be treated or impregnated with fungicides
and insecticides that are listed as IARC 2B.

acceptance, suitability or quality.

Declaration of conformance
supported by relevant quality control
and production documentation.

SDS of the adhesive or A copy of
relevant GECA or other relevant
ecolabel certificate.

List of all agents used (including CAS
numbers and names) to treat wood
and other natural materials (to
enable spot checks). DoC 12.2: Signed
declaration from an Executive Office
stating that any pesticides used are
not classified by the IARC as 2B.

Global GreenTag” is one of the certifying operators that include RPC in the Australian and
global context. The organisation independently assures that every product is fitness tested
and certified under one of several leading certification programs that use standard scientific
methods and as a perquisite, requires physical materials testing under relevant standards by
qualified ISO 17025 laboratories. Each of the certification below represent a progressive
increase in the assessment detail, complexity and holistic nature of the certification outcomes
and cost:

Global GreenTag’s Manufacturer Claim Verification (McV) is the simplest form of RPC. It

undertakes supply chain and ingredient audit to provide basic certification that warrants a
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manufacturer claim is valid based on current contracts, and accounting documents such as
invoices, weighbridge dockets, bills of lading together with testing. It results in a simple ‘Tag’
with the claim reproduced, e.g. ‘Minimum 80% Post-Consumer Recycled Content’.

GreenTag’s GreenRate™ certification is a Green Building Council of Australia, New Zealand and
South Africa and Infrastructure Sustainability Council recognised product rating system
designed to meet the requirements of the Green Star® ‘Sustainable Products’ and
‘Responsible Products Framework’ and ‘IS’ rating tool materials credits respectively in the
various versions of those rating tools. It recognised levels of compliance to A, B and C
performance levels each recognised distinctly within Green Star®.

Based on Full Disclosure of ingredients to 100ppm, it undertakes a 3 stage risk assessment
process considering Health and Ecotoxicity Hazards and other Priority Assessment Criteria. It
looks at different aspects of the product and its ingredients at each key life-stage stage
(ingredient, worker and in-use) and for various issues including; aspects of resource use (post-
consumer recycled and rapidly renewable content), waste reduction, availability of
greenhouse and water footprints.

LCARate™ is a comparative rating system that uses full whole-of-life (cradle to fate) LCA to
compare the environmental, health and social impacts and benefits of the product by
comparison to a commonly available ‘worst case business as usual (BaU)’ product that
performs the same function. The rated outcomes result in Bronze , Silver, Gold or Platinum
levels of recognition and these are achieved by awarding of point scores between -1.00 to
+1.00 (effectively a score out of 200) across six sustainability assessment criteria; Health &
Ecotoxicity, Building Synergy, Biodiversity, LCA, Climate Impact and Corporate Social
Responsibility including ethical labour conditions.

Also based on Full Disclosure of ingredients to 100ppm, it considers products and their
ingredients in greater scope and detail using full ISO 14040 and 14044 compliant LCA as well
as the same Health and Ecotoxicity risk assessment process as in GreenRate™. RPC is
undertaken against a worst case sourced BaU virgin material with discrete, material specific
environmental and human health risk assessment and where appropriate on-site audit,
together with all aspects of resource use (post-consumer recycled, rapidly renewable
content), waste and water reduction and product specific ISO 14067 compliant carbon
together with an embodied water assessment.

GreenTag’s Nature Positive* Declaration is an emerging Certification that takes account of the

issues that are dealt with within LCARate but then adds a Circularity Indicator that includes a
material quality score and a unique Life Cycle Benefit Assessment (LCBA) combined with a
product supply chain modern slavery report and rating.

This takes RPC to a new level by not only providing certified ratings but by presenting a full
transparency reporting declaration that is third party audited. It then provides a framework
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to show how biodiversity and carbon co-benefit offsets can be engaged to deliver nature
positive outcomes with GBCA and National Biodiversity Certificate compliant outcomes
(subject to finalisation of the GBCA Code and National legislation respectively, yet to occur).
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5 Results: Four Construction Project: Case Studies

5.1 Analysis of four case studies

To understand the industry key stakeholders’ perceptions of the usability of RPC, the
individuals, who were recruited from four recently completed construction projects, were
interviewed. The interviewees were from four key stakeholders (i.e., client, builder, designer,
and supplier) as described before. The relevant questions in this section aimed to explore four
aspects of PRC application in the construction industry. These include the interviewee’s
awareness of this initiative, its actual application in the case project, whether they support
application of RPC, and their descriptive opinions on its usability.

The following table provides a snapshot of the responses to the questions aiming to explore
the specific aspects of RPC application in the case project as well as in general. Among the four
case studies, only one project (i.e., Tonkin Gap and Associated Works) employed some sorts
of RPC to endorse the utilisation of PWRC. The process of certification was done internally by
the client organisations. This certification was developed under Roads to Reuse (RtR) initiative
and is currently used in several WA government projects to ensure the quality compliance and
safety of PWRC applications in the state road infrastructures. In Case Study 2, the client
organisation conducted several testings (e.g., UV stability to fire rating to durability impact
testing) to ensure that PWRC used in the project would have the quality that is acceptable to
the Victorian Department of Transport.

In terms of the stakeholders’ awareness, the findings suggest that 9/16 interviewees were
aware of the existence of such certifications for PWRC (highlighted in green). Whereas 7/16
interviewees indicated they had no or limited prior knowledge about their application in the
industry (highlighted in red/grey). The similar trend was also observed in the way that the
respondents provided their responses with respect to their support of their application to the
construction projects in Australia. Meaning that only 9/16 interviewees had positive attitudes
towards their application in the industry.
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Table 2. The cross comparison of findings in the four case studies

human health

placed on the design
sustainability rating program they used

and the

PwRC for end-user but should not
be costly

Client (P1) Head-contractor (P2) Designer (P3) Supplier (P4)

.5 C.s1
‘5 C.S2
= C.S3 Internal testing of PWRC through roads for reuse
< [csa
9 Cc1 Yes Limited knowledge No Yes
g C2 Limited knowledge No Yes Yes
§ c3 Yes Yes Yes Yes
< c4 No No Yes Limited knowledge

Cc1 Yes Did not specify Did not specify No
§_ Cc2 Yes Yes Yes No
2 |c3 Yes Yes No Yes
2 ca Yes No Yes Did not specify

Cc1 Confusing/not clear Did not specify Not sure how and what is measured | Not possible due to variation in the

— complicated origin of waste resources
C2 Did not specify Good way to reduce risk Helpful to make sure it performs as | The supplier has its own PwRC
it is intended certifications, the existing schemes
s can create some barriers
.g_ Cc3 Useful for ensuring the PWRC, improving | Good for some PwRC and it will | Specifications are good enough, | It is required to maintain high-
(o] circular economy and supporting the | minimise the waste landfilling unnecessary extra costs and not | quality standard which builds
local waste recovery industry sure if they are adding value confidence in product
ca To ensure PWRC do not pose hazard to | It diverts their focus which is only | Is required to build confidence in | Did not specify




In terms of the stakeholders’ awareness, the findings suggest that 9/16 interviewees were
aware of the existence and objectives of RPCs. whereas 7/16 of the interviewees indicated
that they had no or limited prior knowledge about their application in the industry. As
presented in Figure 7, suppliers and designers were the two stakeholder groups that had more

e |

knowledge of RPC application.

Figure 7. Awareness of RPC; left, overall (n/16) and right, by different stakeholder groups (n/4)

5.2. Stakeholders’ support for RPC application

The response to whether or not research participants supported the application of RPC
showed that a larger portion of them considered RPCs a useful tool during purchasing PWRC
(Figure 8). Stakeholder analysis suggests that clients and suppliers were the most and the least
interested stakeholders in using these schemes, respectively.

For instance, C2P3, the builder stakeholder, said that RPCs are effective for reducing the risk of
using PWRC in construction projects: “One of the impediments to using recycled products is
that [whether or not] these things are going to perform...to some extent, we're taking on the
risk that these things are going to perform. But if some certification body takes on that risk for
us, and we can say well, we're relying on their certification, well that would be removing any
barrier to using the product. That's what we need, we need to know that these things are going
to perform”.



Figure 8. Support for RPC application; left, overall (n/16) and right, by different stakeholder groups (n/4)

The following sections provide an overview of the application of RPC in each case study to
further detail the stakeholders’ perceptions on using them in construction projects.

i. Case study 1 - Brickworks Shopping Centre

In this case study RPC was not utilised and the project team focused on obtaining a
sustainability tool so as to be recognised for sustainability including use of PWRC. Particularly,
the project used Living Building Challenge?! and GBCA Green Star to demonstrate the
utilisation of these resources in Brickworks Shopping Centre. The former that has seven petals
(themes) required the project to apply SM/PwRC in 30 application areas. In addition, based
on the building’s gross floor area, the project team had to use one recycled material per 500
m? in the project.

As part of this challenge, the suppliers of materials had to provide product certification that
show their level of environmental sustainability. However, according to the responses, for SM
and PWRC no RPC was used except for the materials manufacturers’ statements. As per Table
2, two out of four individuals interviewed had limited to no knowledge of the existence of RPC
programs. Furthermore, only one interviewee, the client [C:P:], explicitly supported the
application of these programs to ensure the safe utilisation of PWRC. In terms of the
limitations, C1P1 indicated two limitations which are related to abundance of these programs
and the lack of transparency about their requirements.

‘I think one of the challenges is that there are obviously so many different kinds of
certifications, a lot of people get quite confused as to what they will mean. | think the other
challenge, is that some of the certifications are a little bit opaque. So, you often find
certification, you just get some sort of points or star rating system, but you don't really
even know what that even means, you know, Level A or number three, four. It doesn't tell
you anything does it just tells you that there's some sort of rating system’ [C1P1]

21 |nternational Living Future Institute.2023. Living Building Challenge. https://living-future.org/Ibc/.

24


https://living-future.org/lbc/

The other issue that was raised by the project’s designer C:P,, was a minimum quantity of
SM/PWRC to justify the cost of testing under any RPC. They believed that the use of PWRC
might be limited to a certain percentage that might not justify undergoing the same level of
testing as it would in case of other materials produced in large quantities.

‘But there's new carpet that has a component of recycled material, which would have all
of those other code, it would pass because they can actually produce it in quantities large
enough to validate the cost that they have to, you know, to undertake all of that testing,
which is like we're talking, you know, for one test could be $50,000’ [C1P,].

The supplier of recycled timber in this project mentioned that their organisation is never
able to get certification for this product due to its nature being live product which moves
over the time.

‘It is a natural product, especially with timber. also noting that there can be movement
with timber, it's a live product, it does move so it moves to its surroundings and stuff like
that.... in terms of certificates and certifications and stuff like that we could never warrant
or give anything’[C1P4].

ii. Case Study 2 — Mordialloc Freeway

The project owner of the second case study did not use any RPC. However, they get suppliers'
self-certified documents for certain materials such as plastic noise walls. Furthermore, they
conduct a wide range of testing on these resources to get approval according to the Victoria
Department of Transport Specifications. The analysis of responses suggested that only two
out of four interviews (i.e., C3P3 and C3P4) from this project were aware of the existence and
application of RPC in construction projects. However, except for the representative of the
supplying organisation, other interviewees expressed their support for using these
certifications (Table 2). For instance, the second participant (C2P>) said that RPCs are effective
in reducing the risk of using PWRC in construction projects.

‘One of the impediments to using these recycled products is that [whether] these things
are going to perform. ... to some extent we're taking on the risk that that these things are
going to perform. But if some certification body takes on that risk for us, and we can say
well, we're relying on their certification, well that would be removing any barrier to using
the product. That's what we need, we need to know that these things are going to perform’
[CoP;].

In terms of the RPC limitations, two interviewees (C2P; and C;P4) responded. C;P; identified
the premium cost imposed to PWRC due to the application of these certificates as a significant
barrier to their adoption. C;P4, however, questioned their usefulness by referring to the
potential barriers they might create and their needlessness in presence of materials
specifications.

‘I think the problem would be if you if the product starts coming at a huge premium
because of the certification process, well, that might be problematic’ [C5P].
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‘I think a lot of the time, unfortunately, they can get a little bit elaborate and actually
create more barriers and really, the value of some of them, in my opinion is a little bit
questionable. So | think we need to probably think out of the box a little bit. You know, we
have specifications for a reason. We need to maybe think about how we make those
specifications more responsive, more agile...| think that would be far more useful than
creating certification on top of certification to say that a product is potentially viable, that
has nothing to do with the actual road building specifications’ [C;P4].

iii. Case Study 3 — Tonkin Gap & Associated Works

In this case study, an RPC was employed to verify the quality and compliance of PWRC used in
the project. This RPC was developed under the Roads to Reuse Program that was managed in
collaboration between Main Roads Western Australia and the WA Department of Water and
Environmental Regulation. However, this certification was only used for crushed recycled
concrete. One of the objectives of this certification is to test the quality of PWRC in compliance
with the state materials specifications. For other materials particularly recycled steel and slag
the project required the supplier to provide eco-labelling certification that contained
information that could be used in the organisation’s assessments.

Furthermore, the use of PWRC was recognised through ISC V.2 rating that was awarded to the
project. In this case study, all four interviewees were aware of RPC and its functions,
advantages, and disadvantages (Table 2). Overall, except for the designer, the representatives
of the other three stakeholders indicated their support for using RPC in construction projects.

‘It would give confidence for the supply of crushed recycled concrete to projects such as
Tonkin Gap... [It helps] to make sure that the crushed recycled concrete meets our
[organisation] requirements plus health and safety requirements’ [CsP1].

‘Long term is beneficial, and it does minimise a lot of the waste’ [C5P;].

‘We think that having stringent processes, testing and licencing to supply recycled
products is required and necessary to maintain a high-quality standard which in turn builds
confidence in the products which in turn will self-generate greater demand for the recycled
products’ [C5P4].

In terms of limitations, the respondents indicated some limitations that they were aware of.
These included differences in the requirements of various RPCs (C3P:), adding cost to the
project budget (C3P:i- C3P;), and low capabilities of current recyclers to be certified (CsP;), and
unclear value and lower than expected certifiers’ performance (CsPs).

‘So, probably the limitation is, different certifiers will assess different aspects of the give
that certification. So, you can't necessarily compare like-for-like between the two
competing certifications’. [C3P1].

‘In some instances, they're used as green branding which incurs higher costs’ [CsP1].

‘The demand for large infrastructure projects using this material is fairly low still, so there
might be three or four main roads projects happening in Perth at the moment and there
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iv.

only be one or two using this material. If demand is low, there's only going to be two or
three suppliers that go through getting certified to produce the material’ [C5P3]

‘In Western Australia, the two companies are urban resources and WA recycling, so they
actually take waste material off projects and crush it and use it for this product. So your
main suppliers of limestone or crushed rock don't have that capability’ [CsP;]

‘I don't know what value they would actually add to be quite honest; | think from the
materials I'm working with the specifications are pretty robust in what the supplier needs
to meet. | think a certification body was to me just a blood-sucking organisation’ [CsPs].

‘In [a project] suddenly we had asbestos and we had an independent guy going out there,
again, a very competent, probably a 5200 an hour engineer going out there and scratching
around in the stockpiles to see if he could find asbestos or taking samples and putting it
under a microscope to find asbestos. He was classified as an independent certifier, and he
did the best he could. Did he really add a lot of value? | am not sure’. [C5P3].

Case Study 4 — OneOneFive Hamilton Hill Project

In this case study, no RPC was used to verify the quality of PWRC. However, a series of testing
was done to ensure the demolition waste is contaminant free, particularly the testings
targeted the existence of asbestos in the waste resources. Furthermore, the application of
PWRC in this project was recognised through UDIA as part of the demonstration of
sustainability in this project. Lastly, the project client had engaged the consultant engineers
to ensure that PWRC to be used in this project would have the quality required by relevant

specifications.

As indicated in Table 2, only the designer of the project was aware of the existence of such
scheme. In response to the question about the application of RPC, both client and designer

respondents indicated that they would support their utilisations in construction projects.

‘I think that the move towards industry complying with standards around safety and
quality control of product is actually really important. And it's something that we need to
do, | think, to build confidence within the industry, certainly. So you know, to actually
remove that concern about risk about people buying a product that ends up being
contaminated, or, you know, with asbestos, or whatever it might be. So | think having that
compliance processes is really important’ [C4Ps]

The design consultant of the project indicated that two limitations with some of RPCs are the

cost of the process and the level and approach of assessment.

‘The trick is, how do you do it? So it's robust and reliable, but it doesn't make the whole
process unwieldy so becomes uneconomic. So it's always, what's the right level of rigour?
You want to minimise the risk but you never eliminate risk, but you don't want to make it
50 expensive that no one's going to do it’ [C4P3]

27



5.3. Advantages of using RPC in the construction industry

Those who supported the use of RPC in this study indicated six benefits emerging from their
application. These benefits, as illustrated in Figure 9, are strongly interconnected. For
instance, by assuring safety and quality control, the purchasing organisations are able to
reduce the risk of PWRC, which in turn generates demand for these materials, followed by
minimising C&D waste disposal.
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Figure 9. The main benefits of RPC application in the built environment sector

C4P3 made it clear that RPC application is important for PWRC quality assurance and building
confidence for purchasing PwWRC. This participant noted that ‘the move towards industry
complying with standards around safety and quality control of the product is actually really important.
It’s something that we need to do, | think, to build confidence among end users within the industry,
certainly. So you know, to actually remove that concern about risk about people buying a product that
ends up being contaminated with asbestos, or whatever it might be. So | think having compliance
processes is really important’.

The same line of reasoning was provided by the client [C3P1] and supplier [C5P4] of Case Study
3 who maintained that ‘it would give confidence for the supply of crushed recycled concrete to
projects such as Tonkin Gap... [it helps] to make sure that the crushed recycled concrete meets our
[organisation] requirements plus health and safety requirements’ [CsP1]; ‘we think that having stringent
processes, testing and licencing to supply recycled products is required and necessary to maintain a
high-quality standard which in turn builds confidence in the products which in turn will self-generate
greater demand for the recycled products’ [CsP4]. The participant representing the builder of this
case study (C3P2) expressed the long-term benefits of PRC in the industry even more strongly:
‘long-term [it] is beneficial, and it does minimise a lot of the waste’.

5.4. Limitations of RPC in the construction industry

As indicated above, not all stakeholders expressed their support for using RPC in the sector
(Figure 9). Even some of those who supported RPC application or had limited to no prior
knowledge of it referred to the limitations of relevant applications. As shown in Figure 10,
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stakeholders highlighted seven major limitations relating to various aspects of RPC
applications. Three of these limitations were related to the schemes per se: the abundance of
RPCs with different requirements (Limit. #2), lack of transparency in their requirements (Limit.
#3) and limited applicability for certain products (Limit. #4).

Unjustified cost | ¢

+ {Unjustified application in presence

of nroduct specifications
Of proquct specitications

Certifiers’ poor|
performance

| Limited applicability
i | for certain products

Recyclers’ limited 7
capacity to be certified
Figure 10. Major limitations of RPC application in the built environment sector

While supporting their application, C1P1 and C3P1 explicitly indicated that the abundance of
RPCs with different requirements is a major barrier to the wide application of PRC. According
to these participants, different requirements can be confusing and make it difficult to compare
PwRC certified by different organisations. C1P1 stated that ‘one of the challenges is that there are
obviously so many different kinds of certifications’. Although their organisation does not have a
preference for a specific RPC, C3P1 highlighted that ‘the limitation is, different certifiers will assess

different aspects to give that certification. So, you can’t necessarily compare like-for-like between the
two competing certifications’.

Furthermore, the complex nature of some RPC programs and their untransparent process and
testing criteria can be a barrier (Limit. #3). C1P1 noted that ‘some of the certifications are a little
bit opaque. So, you often find certification, you just get some sort of points or star rating system, but
you don't really even know what that even means, you know, Level A or number three, four. It doesn't
tell you anything, it just tells you that there's some sort of rating system’.

Another major barrier to RPC application was the certification cost being deemed unjustified
(Limit. #5). The builder’s representative of Case Study 2, C2P», noted that ‘the problem would be
if the product starts coming at a huge premium because of the certification process, well, that might
be problematic’. C4P3 maintained that ‘the trick is, how do you do it? So it's robust and reliable, but it
doesn't make the whole process unwieldy so becomes uneconomic. So it's always, what's the right level
of rigour? You want to minimise the risk, but you never eliminate risk, but you don't want to make it so
expensive that no one's going to do it’. The low demand for PWRC making their application
unreasonable was another reason. CsP; stated that ‘the demand for large infrastructure projects
using this material is fairly low still, so there might be three or four Main Roads projects happening in
Perth at the moment and there [might be] only be one or two using this material. If demand is low,
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there's only going to be two or three suppliers that go through getting certified to produce the
material’.

The non-necessity of PRC in the presence of existing product specifications was another
reason (Limit. #1). C3P2 mentioned that 7/ don't know what value they would actually add to be quite
honest; | think from the materials I'm working with, the specifications are pretty robust in what the
supplier needs to meet. A certification body to me is just a blood-sucking organisation’. C;P4 indicated
that ‘we have specifications for a reason. We need to maybe think about how we make those
specifications more responsive, more agile would be far more useful than creating certification on top
of certification to say that a product is potentially viable, that has nothing to do with the actual road
building specifications’.

Lastly, CiP4, who represented the supplier that supplied recycled timber to Case Study 1,
indicated that RPCs might be not suitable for some PwRC (Limit. #4), such as timber, due to
their physical nature. The participant added that ‘it is a natural product, especially with timber
there can be movement with timber, it's a live product, it does move so it moves to its surroundings and
stuff like that.... in terms of certificates and certifications and stuff like that we could never warrant or
give anything’.

5.5. Impact of limitations on realising RPC benefits

This section explains how the seven limitations identified above can diminish the benefits of
RPC that were reported by the research participants.

Limit. #1- In the Australian built environment sector, when purchasing and applying PWRC, the
common practice is to refer to state-developed product specifications'*. Many infrastructure
projects now procure PwWRC that meet the requirements stipulated in these documents.
However, as indicated in the case studies, compliance with product specifications may not be
sufficient to prove PWRC quality, performance, environmental footprint and other criteria that
would have been otherwise tested when RPC is applied (Benefit #2). As a result, it may be less
likely that many end-users would be willing to purchase PwWRC for their construction project if
only product specifications are to be used (Benefit #5).

Limit. #2- The variation in the requirements embedded in different RPC programs can diminish
the value of their application and be counterproductive in building confidence among the end-
users of PWRC (Benefit #2). It is apparent that dealing with various requirements and testing
criteria is a source of confusion for both producers and buyers and ads to the complexity
inherited in the current PwWRC supply chain ecosystem.

Limit. #3- Lack of transparency in the RPC process may cause issues when the criteria of
product specifications are to be met. This limitation is intertwined with a decreased trust in
the organisation or individuals who are responsible for approving proposed PwWRC. If the RPC
process is unknown to these parties, the provided information on the demonstration of PwRC
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characteristics is unclear or there are uncertainties about whether or not the certified
materials actually pass product specifications (Benefit #4), then they are less likely to approve
RPC application in their projects.

Limit. #4- At times, certifying certain PWRC may not be plausible due to various factors. In the
short run, this means the market for RPC becomes limited to traditional PWRC for which there
are established methods and procedures for testing and quality assurance. As a result, the
application of unconventional non-certified PWRC is subject to various risks (Benefit #1), as
there is no level of assurance of their safety and quality (Benefit #2) that can persuade some
end-users to purchase them (Benefit #5).

Limit. #5- As indicated previously, in some instances, RPC costs may seem unjustified (Limit.
#5). This limitation can demotivate individuals operating in the construction materials supply
chain to choose PwWRC over readily available and sometimes cheaper brand-new materials.
This pattern in the short-run results in less demand for purchasing PWRC in the sector (Benefit
#5) which in turn triggers less waste recovery and more waste landfilling (Benefit #6).

Limit. #6- Some PwWRC certifiers' poor performance is directly translated to losing confidence
in purchasing PWRC among buyers (Limit. #3). In particular, the lack of due diligence shown by
certifiers during testing and control to ensure PWRC safety and quality (Benefit #2) will result
in increased risk severity and the likelihood of the application of improperly certified PWRC in
construction projects (Benefit #1).

Limit. #7- The application of PWRC has yet to be fully embraced in the Australian built
environment. Therefore, many recyclers are unable to be certified externally and/or produce
PwRC as required by end-users or specified in some PRC programs. This means that they are
at the potential risk of losing markets to brand-new materials that can better satisfy end-users’
needs. In practice, this risk leads to lower demand for PwRC (Benefit #5) and will reduce waste
recovery activities (Benefit #6).
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6 Results: Operation of RPC issuing organisation: A case study

6.1. Case study description

To analyse the operation of RPC organisations that issue RPC for PWRC, a case study approach
was used. The case study selected for this analysis is an Australian-based organisation that has
been in operation for the last 10 years. The organisation has no affiliation, financial interests
or pecuniary involvement in the manufacturing sector. The GreenTag program offers end-
product certifications that help material manufacturers to demonstrate the fulfilment of
requirements specified by different sustainability rating tools and product specifications. ,
currently provides three categories of certifications that deal with PWRC depending on the
users’ needs and requirements: LCARate, GreenRate, and McV Process (Figure 11).

Bronze
(good)

Silver
( N (very good)
LCArate S—
{ Gold
(Excellent)
Platinum
(Outstanding)

GreenTag.

Level C
rogram
_Program | (50%)

L |

‘ Level B
(Greenrate (75%)

L —

100%)

( ‘ Level A

Figure 11. The three certification categories that are offered by the GreenTag program.

As mentioned previously, LCARate™ uses ISO-compliant lifecycle analysis and provides
comparative LCA analysis of a product against a worst case BaU product on a whole-of life
cycle basis. The findings of this LCA for this product determine its certification level: Bronze
(good), Silver (very good), Gold (excellent) and Platinum (Outstanding). This assessment is
completed through both remote and on-site audits.

The GreenRate certification covers green design, procurement, and facility management
related products, and assists professional working in these areas to achieve points under
the GBCA’s Green Star® rating tools and ISC’s ‘IS’ rating tool credits 22.

With this certification, fithess for a purpose is assessed through the determination of the
product's ability to meet the requirements of the product category specific NCC and GreenTag
Standard requirements followed by receiving certification for that product. According to this
assessment, the product can get three levels of certification: Level C (50%), Level B (75%) and

22 GlobalGreenTag. 2022. About Global GreenTag. https://bit.ly/3XTsRHy

32


https://bit.ly/3XTsRHy

Level A (100%). In Australia, New Zealand and South Africa, this scheme is recognised for
Green Star conformance assessment. It has been developed following the GBCA’s Assessment
Framework for Multi-Criteria Product Certification Schemes?3, ‘Responsible Products
Framework’?* and is a GBCA-recognised product certification scheme?>.

McV process is the certification designed for the verification of manufacturers’ claims for
applying recycled content in their products. It uses the same principles as GreenRate but only
focuses on PwRC. This option is specifically aligned with ISO 14021 self-declared
environmental claims (Type Il: environmental labelling)?®.

GreenTag also has a Product Health Declaration (PHD) certification scheme that relates
peripherally to RPC in that it presents not only a HealthRATE™ ‘In use healthiness’ rating but
a full transparency report on identifiable toxicological risks present in products at an
ingredient level. Given the unknown content of some recyclates this can make such an
assessment somewhat problematical.

6.2. Alignment with national and international standards and rating
tools

The GreenTag program overall is aligned and compliant with and/or certified under several
national and international standards. Furthermore, certification under GreenTag can help any
manufacturer to demonstrate the sustainability criteria requirements specified by various
sustainability rating tools such as Green Star and IS. As Global GreenTag is a trusted certifier,
certifications issued by this organisation are also recognised by GBCA and ISC. The following
table shows these standards, rating tools and their alighnment with the GreenTag program.

Table 3. Relevant standards to which the GreenTag program conforms.

Standard Status/relevance to | Context
GreenTag Program

ISO 9001 for Quality Management Externally certified Global

ISO 14024 for Type | (Third Party) Eco-labels Externally  verified & | Global
compliant

ISO 14021 Environmental labels and declarations — | Compliant Global

Self-declared environmental claims (Type |l
environmental labelling)
ISO 14025: Environmental labels and declarations | Externally  verified & | Global

— Type lll environmental declarations compliant

ISO 17065 for Conformance Assessment Bodies Externally  verified & | Global
compliant

ISO 14040 & 1SO 14044 for LCA Externally  verified & | Global
compliant

23 GBCA. 2015. Assessment process for product certification schemes https://bit.ly/3wJAJQF

24 GBCA. 2023. Responsible Products Frameworkhttps://bit.ly/3YvkVwe

25 Green Tag. 2016. International Standard: Public Version 4.0.

261SO 14021. 2016. Environmental labels and declarations — Self-declared environmental claims (Type Il environmental
labelling) https://bit.ly/3XCmDMs
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ISO 14067 for Greenhouse Gas calculation Externally verified & Global
compliant

ISO 14025 for Environmental Product Declarations | Externally verified & Global

and compliant

ISO 21930 and EN 15804 for specific need EPDs Externally verified & Global
compliant

Australian Competition and Consumer Commission | Certified by the legislator Australia

(ACCC) Certification Trade Mark status

US Trademarks & Patents Office Approved Trade Certified by the legislator us

Mark status.

Sustainability rating tool Organisation Context

Green Star GBCA, SAGBC, GBCNZ Australia, Africa

& New Zealand

IS ISC Australia & NZ

LEED USGBC Global

The WELL Building Standard™ International WELL Global
Building Institute

6.3. Findings from an interview

One online interview was conducted to further understand the process of RPC for PWRC. The
interviewee was the CEO of the organisation issuing RPC for C&D and other waste resources.
The certifications provided through the GreenTag program are based on the data collected
from remote and on-site audits, independent testing bodies, SDS and manufacturers’ provided
data and claims. The following sections show various characteristics of and issues around an
Australian-based RPC.

i.  Pricing mechanism

The primary pricing mechanism in this organisation is a quote-by-quote basis. Despite having
the price structure for any of the certification types, the cost of GreenTag certification is a
function of various factors (Figure 12). These factors include the complexity of the assessment,
the items to be assessed, the nature, mode (i.e., remote or on-site), the frequency of audits,
and whether a third-party testing body is involved in the certification process.

Nature and
mode of audits

Cost of
Certification

Involvement of a
third party body

Items to be
assessed

Figure 12. The factors that determine the cost of RPC.
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According to the interviewees, among the factors described above, the inclusion of LCA has
the most significant impact on the certification cost.

‘Obviously, anything that involves detailed lifecycle analysis involves third-party
contractors who do the LCA. So, any project that is wanting to do carbon mitigation to
gain the carbon mitigation or the lifecycle impact mitigation credits in either of the rating
tools will be asking for an EPD. Typically to date, Carbon data via EPD has been requested
the big projects, but increasingly EPDs are becoming a default request on many projects’.

ii. Process of certification

While the certification is issued for the end product (Type I: 1ISO 1402427), the manufacturing
process is also assessed under the GreenTag program. Furthermore, the all the GreenTag main
certification options assess various aspects of the utilisation of recycled content in products
that are to be certified. The items to be checked vary and can include durability, ethical supply

chains, environmental performance, and chemical risks (health and ecotoxicity) such as
chemical contamination.

‘We don't yet do process certification. We do end-product certification. So while we'll look
at the process, and we'll make sure that the process is repeatable. So we'll look at quality
management processes and we'll look at consistency in the invoicing. We'll look at the
quality of the inputs and the likelihood that the end product that we're certifying is likely
to be the same today as it is next year, next month or next quarter’.

‘We're also talking about ethical supply chains, we're talking about environmental and
biodiversity outcomes, as well as chemical and potentially chemical contamination. If we
were concerned that there were potential chemical contaminants, we'd be requiring
separate chemical contaminant testing, but identify what chemicals were likely to be at
risk and then have those raw materials tested for those risks. Often what we do is we also
require the finished product to be tested for those same risk chemicals where identified’.

The pre-requisite assessment items are often developed according to the criteria stipulated in
a sustainability rating tool, a product specification or an organisation procurement guidelines.

‘That's the first thing we would do. We don't bother certifying something that isn't fit for
purpose’.

The audits are done by the third party that is engaged by the manufacturers to do data
collection as specified in the GreenTag program procedures. This third party otherwise known
as an independent compliance assessment body should be ISO 17065 compliant or certified
to do audits and collect the data as required. Depending on the materials' characteristics, a
specialised testing organisation might be engaged.

‘That will require the manufacturers to do that engagement, but we'll tell them what we
need. If they haven't got it already, we would direct them to go and get the testing that
we require... they have to be ISO 17025 certified. So they have to be another independent

271ISO 14024. 2018. Environmental labels and declarations -Type | environmental labelling- Principles and procedures
https://bit.ly/3HsdlIre
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testing organization that's independently certified and will trust that process... the testing
body used would depend to a degree on what materials we were wanting to test, if we're
testing plastics was different to testing soils or aggregates’

‘If a manufacturer comes to us and says, we want to have you recognise the fact that this
is suitable for use in Queensland, we would again say to them, well show us independent
and third-party testing, that proves to us that your product meets the various state
standards that you're wanting us to reflect in our certification’

The following figure shows some recent examples of PWRC that were certified by this

organisation and used in the built environment sector.

Insulation
materials

Decking board

20 MPa Concrete ¥
composite

resulted in reduction of cement
and mined sand usage & further|
CO, emissions reductions

Green Star AU — IS rating —
LEED — WELL Features
-
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certified wood flour, 32% post
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GreenRate Level A LCARate Gold GreenRate Level C GreenRate Level A
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glass with synthetic binders
that are certified to have low
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Figure 13. Some examples of PWRC certified by GreenTag program.

. Major stakeholders

The interviewee mentioned the main stakeholders who influence the utilisation of RPC as
governments (at all levels), leading companies, clients and developers and architect and
design (A&D) community who are keen to use sustainability as their selling marketing point.
Figure 14 summarises the main findings of the interview.

¢ Conflicting commerical interest
* Lack of consideration of RPC as a

priority

+ Mandatory application
* Incorporating RPC costin the
marketing budget

+ Change in policies in favour of the

RPC application

* Make it a priority in rating tools

Stakeholders

Drivers

Governments (at all levels)

Leading companies

Clients and developers

Architect & design (A&D) community

climate change

+ Change in the Australian political landscape
+ Moativation of the public agencies to enforce

policies that require the use of PWRC
* Improve biodiversity & nature positive
outcomes

Figure 14. The summary of the main interview findings.

Increase of the awareness of circular economy
Recent attempts to combat the impacts of
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iv. Drivers of RPC uptake in the Australian built environment sector

According to the interviewee, several factors will enhance the adoption of RPC in the
Australian context. These include the increase of the awareness of circular economy, recent
attempts to combat the impacts of climate change, improve biodiversity & nature positive
outcome and change in the Australian political landscape motivating the public agencies to
enforce policies that require the use of PWRC. The latter has been reflected in the mandatory
utilisation of PWRC in public projects in some Australian states.

‘It's a growing necessity, particularly with the increasing awareness of circular economy
and carbon and basically its climate impact has had a really significant increase in the
requests for EPDs in the last 12 months. | see that is growing again, now that there's been
a change of heart politically and we don't see the systematic suppression of issues around
climate change and the new focus on nature positive biodiversity outcomes at a
governmental level, it will mean that all of the departments that really want to sort of do
something and have the procurement policies already in place, will be able to enforce
them’

In December 2020, the Department of Climate Change, Energy, the Environment and Water
(DCEEW), released its first plan?® to promote nature positive concept and indicates the
government’s commitment to conserving the Australian nature. This plan guides Australian
businesses to refine their activities in the favour of nature.

v. Barriers to uptaking RPC in the Australian built environment sector

One of the issues that were raised by the interviewee about the adoption of RPC, was unfair
criticism of these schemes that are made out of conflict with some people’s commercial
interests in the built environment sector. The second issue referenced by the interviewee was
the fact that RPC is not among the top priorities at the moment.

‘You've also got to be aware that there are segments of the industry that will say whatever
they choose to say, to try and reduce people's reliance on certification and try to offset the
effectiveness of certification. Because they don't want to have to go through the robust
processes, that people who are certified go through, you know, these processes, they're
not for the weak-hearted you know, there's a lot of work involved in getting these
certifications, a lot of documentation, a lot of engagement’.

‘It's about priorities because the cost of certification is a fraction of whatever their
marketing budget might be in any single month, let alone a year. So, particularly for the
bigger companies, it's not about cost, it's about priorities. If they can see that their
certification becomes part of their marketing budget, then the cost of certification is, you
know, single-digit percentages of most marketing budgets’.

vi. Strategies to improve the adoption of RPC in the built environment
sector

28 DCEEW. 2022. Nature Positive Plan: better for the environment, better for business. https://bit.ly/41L.77Aq
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Three strategies to increase RPC adoption were noted by the interviewee. These include the
mandatory application, incorporating RPC cost in the marketing budget, change in policies in
favour of the RPC application, and make it a priority in rating tools. Particularly, the change in
procurement policies of companies, governments and other agencies will develop a market
for PWRC and RPC accordingly.

‘As soon as they get a project, go to manufacturers and say, ‘You're not going to get this
job, unless we know what your certified recycled content is’, then they pay attention...
pointing out to manufacturers that they're not going to get on the project, or they'll have
a better chance of getting on the project if they're certified’

‘So, particularly for the bigger companies, it's not about cost, it's about priorities. If they
can see that their certification becomes part of their marketing budget, then the cost of
certification is likely, single-digit percentages of most marketing budgets’

‘So the first thing that needs to be engaged is the Government and corporate procurement
policies that prioritise RPC that are already in place in the market need to be enforced,
there's already you know, 60 plus billion dollars’ worth of market spend out there looking
for products that are certified’

‘To have potentially to have the rating tools call it up as a renewed focus, it used to be a
focus, it's not anymore as a specific icon’.
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7 DEVELOPMENT OF A MODEL TO DETERMINE RPC APPLICATION

7.1. Strategies to address the limitations of RPC application

To optimise the use of RPC, the existing limitations need to be carefully addressed. Hence, as
shown in Figure 6, this section focuses on the main practical strategies to serve this purpose.
Overall, six strategies were identified that assist stakeholders in minimising the impact of
limitations identified in this study. These strategies are described below:

Strategy #1- Effective quality monitoring and certification of PWRC by suppliers are required
to instil and maintain stakeholders’ trust in the PwRC application. This must be accompanied
by more vigorous government action in the form of legislation and standardisation’. Primarily,
this strategy deals with three limitations (i.e., Limit. #1, #2 and #3). The government
regulations can drive RPC application in conjunction with current or future product
specifications and set a regulatory assessment framework to proctor and standardise the
operation of certifying organisations (Limit. #2 and #3). The latter can be assigned to
specialised public agencies that can be established in light of supportive regulations.

Strategy #2- Together with the industry associations, the government should also initiate
promotional activities via the media to change the general public's attitudes and help them
better understand the potential benefits and objectives of RPC. The end-users’ improved
understanding will result in the creation of demand for purchasing certified PWRC, reduce the
cost of certification and thus address Limit. #5. In previous research, this strategy was
described as a facilitator of environmental behaviour motivating people to pay a premium for
products labelled as green??. Furthermore, promotional activities can inform stakeholders of
specific objectives of RPC that are different from product specifications (Limit. #1).

Strategy #3- The government, in collaboration with organisations running environmental
sustainability rating systems, may also organise regular training opportunities to promote
changes in industry stakeholders' attitudes and work practices®. This strategy can create
opportunities for the waste recovery industry to overcome the challenges related to capacity
building that is required to take advantage of RPC for higher PwWRC sales (Limit. #7).
Furthermore, education can result in the advancement of RPC programs to cover a wider
range of PWRC (Limit. #4).

Strategy #4- Contractual obligation or other client requirements to use certified PWRC is
another effective strategy for the broad application of RPC®. Currently, in the EU, it is illegal to
use uncertified PWRC in construction projects®, resulting in more frequent uptake of RPC in
the sector across the European territory. According to a report by the WSP®, the advantages

29 Oyedele, L.O., Ajayi, S.0. & Kadiri, K.O. 2014. Use of recycled products in UK construction industry: An empirical investigation into
critical impediments and strategies for improvement. Resources, Conservation and Recycling, 93, 23-31.
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of mandatory RPC include the eradication of rogue traders (Limit. #6), greater confidence in
the data provided for all parties (Limit. #3), less room for manipulation and provision of the
credibility required to make the RPC valuable®.

Strategy #5 refers to the availability of qualified material engineers at reasonable prices.
According to anecdotal evidence, these professionals are scarce, highly in demand and
expensive to employ. By educating more individuals to become qualified materials inspectors,
not only will sustainable jobs be created, but also audit costs will also be reduced. Therefore,
this strategy can be considered to reduce the impact of Limit. #5, 6 and 7.

Strategy #6- The final strategy addresses the simplicity of certification methods for PWRC. The
waste recovery industry's interest in RPC will be piqued by certification processes that are
simple yet effective and require a fair amount of administrative work®. This strategy
specifically targets Limit. #3 by providing a better platform for improved end-user
understanding of requirements, which organically leads to optimised uptake of RPC in the
sector. Evidently, the classification of PWRC into easily comprehensible categories, together
with correct certification, facilitates future client purchases’, as they will be able to acquire a
product suited to its intended use.

7.2. Interplay between factors influencing RPC application

Figure 15 is a model that shows the interplay between the factors influencing RPC application
in the construction industry. The information summarised in this model reveals how the
factors analysed and proposed in this study impact each other. Furthermore, the model can
serve different purposes (Figure 15). First, those in the public or private sector that are
interested in establishing a new RPC program or refining their existing ones can use this
information to develop a framework that guides their business models and practices.

1) Reduce the risk of PwRCapplication | | 1) ynjustified application in presence of product 1) Robust legislation [1,2,3]
2) Ensure safety & quality control specifications [2,51 || 2) Promotional activities [5,1]
3) Build confidence among buyers 2) Abundance of RPCs with different requirements[3] | [ 3) Education of stakeholders ~ [4,7]
4) Ensure PwRC meets product 3) Lack of transparency in RPC process & criteria [4] | | 4) Contractual obligation [3,6]

specifications 4) Limited applicability for certain products [1,2,5] | | 5) Training qualified material engineers
5) Generate demand for PWRC 5) Unjustified cost [5,6] [5,6,7]
6) Minimise waste disposal 6) Certifiers' poor performance 11231 | | 6) Simple set-up [3]

N J \7) Recyclers' limited capacity to be certified  [5,6] N g

Figure 15. The interplay among the benefits, limitations and strategies for effective use of RPC
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Second, researchers and educators who focus on environmental sustainability in the built
environment sector can use this information to further explore and communicate the role of
RPC in the optimised uptake of PwWRC in the sector. In Section 7, some directions for future
research in this space are proposed.

Third, the policymakers who intend to embed RPC in procurement policies for purchasing
PwWRC can learn about the loopholes and strategies—and tackle them. In particular, it will
assist them in developing informed policies that will reduce the risks of PWRC application and
provide a level playing field for all stakeholders involved in the PWRC supply chain.

Fourth, as the application of RPCis aligned with the sustainability rating organisations' agenda,
this information lends itself to reforming their sustainability assessment procedure that
targets the utilisation of PWRC in construction projects.
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8 RESEARCH LIMITATIONS, CONCLUSIONS AND FUTURE STUDIES

As with all research endeavours, this research faces inevitable limitations. The researchers,
however, attempted to the best of their capacity and within the inherent constraints to
minimise these limitations’ impact on the research outcomes. Two major limitations of the
study are described as follows. The first refers to the nature of the research methodology in
allowing for collecting responses from only limited participants. The second relates to some
participants' limited prior knowledge of RPC, preventing them from highlighting the benefits
and limitations associated with the application of RPCin the sector. Therefore, where possible,
future research should capture the opinions of a larger sample size of stakeholders to gain a
clearer insight into the necessity and effectiveness of using RPC in purchasing PwWRC.

Furthermore, the future research agenda should include an investigation into the
effectiveness of the strategies provided in this research in reducing the identified limitations.
Moreover, a cost-benefit analysis can be performed to estimate the certification cost under
various scenarios. This will help stakeholders such as products suppliers and end-users obtain
a deeper grasp of what they receive in exchange for the costs associated with PwRC
certification. Such an attempt will eventually determine the usefulness of RPC application in
the sector.

This study sought to explore the understanding of stakeholders operating in the built
environment sector concerning RPC application. To the best of the authors’ knowledge, this
study is the first of its kind in the Australian context reported in a scholarly article. This study
offered useful information about the characteristics of RPC with a focus on the Australian
context and generalisability to similar contextual conditions by analysing four case studies in
which PwWRC were utilised.

The key finding of this research is that, currently, the application of RPC s limited in the sector.
Analysis of four case studies showed that only one out of four case projects applied this
scheme. The study also listed the top seven limitations of RPC application, namely unjustified
application in presence of product specifications, the abundance of RPCs with different
requirements, lack of transparency about their requirements, limited applicability for certain
products, unjustified cost, certifiers' poor performance and, recyclers' limited capacity to be
certified. To address these limitations, this paper proposed several strategies aimed at various
key stakeholders (government, end-users, industry associations, waste recyclers, certifiers,
education providers and sustainability rating organisation’s) to make RPC application
business-as-usual, when proven useful.

This study contributes to the theory and practice of C&D waste recovery and construction
management in different ways. First, as indicated in Section 6.2, this research provides
opportunities to further evaluate the need for RPC application in the sector. Second, as
outlined in Section 7, the research is a basis for future studies to determine the effectiveness
of RPC in the confident procurement of PWRC by end-users. Third, the built environment
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sector can use the research results to refine their working business models and practices to
optimise uptake of PwWRC in construction projects. Lastly, policy makers may leverage the
findings in this research to develop informed policies that provide a level playing field for all
those operating in the PWRC supply chain.
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