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ESG Sector Spotlight – Decarbonising the Pilbara 
 
Listed Australian iron ore producers BHP Ltd (BHP), Rio Tinto (RIO) and Fortescue (FMG) represent some 
85% of Australia's annual iron ore production of 920Mtpa. In aggregate the three producers generate 
6.1Mpta C02e scope 1&2 emissions and 871.4Mtpa C02e of scope 3. This compares to total industry iron 
ore production of 2.4Btpa, scope 1&2 emissions of 70Mtpa and 2.7Bt C02e of scope 3 emissions (source: 
2021 Annual reports for BHP, FMG and RIO).   
  
While each producer operates in a similar geographic locale of the Pilbara and all three rely on similar 
extraction and transportation systems, their emission intensity varies. This is mainly due to each producer’s 
resource quality, both in terms of primary processing and then when converted into steel, such as: 
  

1. Concentrated resources with lower strip ratios and within close proximity to customers require less 
mobile fleet to extract and transport them and therefore diesel usage. 

2. Higher quality ores require lower processing (eg. dry vs. wet beneficiation when mined and 
therefore less energy). 

3. Higher grade ores with lower impurities produce lower GHG emissions in a blast furnace when 
producing steel.    

  
Data from BHP, RIO and FMG indicates that over the most recent financial year each generated 8, 11 and 
12 t CO2e for each Kt of iron ore. BHP's scale and concentrated mining hubs as well as lower beneficiation 
are advantages over the other two producers.  
 
On a scope 3 basis, the data between all three is less reliable. BHP and RIO use the same calculation 
methods for scope 3, however BHP splits these emissions between iron ore and metallurgical coal, while 
the others don’t. FMG uses a different calculation methodology for Scope 3. In our view, FMG should have 
a higher scope 3 emissions GHG profile given the lower grade profile of its iron ore than peers.  
 
Emissions intensity per equity tonne 

 
 Source: Company reports & WaveStone analysis 
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On a scope 1&2 basis, all three Pilbara producers have the lowest intensity in the industry and are located 
in the bottom left of the emissions intensity cost curve for iron ore.  
  
Iron ore emissions intensity cost curve - BHP, RIO & FMG are the least intensive miners at scale  

  
Source: Rio Tinto 
  
Irrespective of the starting basis all three producers are seeking to reduce their GHG emissions both on a 
direct basis (scope 1&2) and also to influence users to reduce theirs too (scope 3). A summary of the 
climate action plan for their overall businesses is presented below.  
  

• FMG: Net zero operational emissions by 2030 

• BHP: target: reduce scope 1&2 by 30% from 2020 to 2030 and a goal of net zero operational 
emissions by 2050 

• RIO: reduce scope 1&2 by 50% by 2030 and a goal of net zero by 2050 
  
BHP and RIO have scope 1&2 net zero Greenhouse Gas (GHG) emissions targets by 2050, while 
Fortescue Metals Group (FMG) has a more aggressive 2030 target for net zero. BHP and RIO’s targets 
reflect their overall portfolio emissions including copper, aluminium and metallurgical coal and not just iron 
ore like FMG’s. 
 
BHP and RIO’s overall plans take into account the different aspects of their portfolios, with different 
timeframes depending on the marginal cost abatement curve and other factors such as technology 
advances and asset replacement cycles. However, with respect to the Pilbara operations of BHP, RIO and 
FMG their emissions profile is similar, as is the task of decarbonising them. 
 
Despite differences in relative intensity, the method of scope 1&2 GHG emissions generation are very 
similar for all three companies which speaks to a broadly similar mining, processing flowsheet and the 
proximity of China (the biggest consumer of Iron ore) to the Pilbara. Around 25% emanate from stationary 
power with the remaining 75% from diesel use in rail and mobile fleet.  
  
Over recent years we have observed that renewable stationary power has become increasingly 
competitive versus traditional means for mining companies. Below, we can see that under Rio Tinto's 
marginal abatement curve that this is indeed the case, where on a net basis an investment in renewables 
is expected to have a positive return on project economics irrespective on a carbon-tax being applied. 
  
The same curve suggests that replacing GHG emissions caused by mobile diesel fleet is not economic at 
present unless a significant carbon penalty is assumed. Our understanding is that while fleet electrification 
is possible, the technology isn't likely to be mature enough to deploy at scale until the early 2030s.   
  
  



 

3 
 

Rio Tinto’s total group marginal abatement cost curve   

  
Source: Rio Tinto 
  
  
With this in mind, it's not surprising that Iron ore miners are initially seeking to replace their existing 
stationary power with renewable energy systems and then attack GHG emissions from mobile fleet later in 
the decade. Interestingly, producers will need to continually invest in renewable energy infrastructure ready 
for a scaled electrified mining fleet at this time.   
  
Buy or Build yourself 
BHP and RIO are technology indifferent to deploying technology, seeking to partner with original 
equipment manufacturers (OEMs) such as Caterpillar, Komatsu and Hitachi for trucks and diggers and 
Caterpillar and Wabtec for trains. For stationary power, this strategy is similar in using reputable OEMs for 
equipment with the exception is that Rio Tinto will directly invest in its own power resources, while BHP's 
preference is to contract with others for emissions free electricity and not deploy capital into these assets. 
We see merits in the approach of both strategies (buy vs. build) particularly for assets such as iron ore, 
which have long mine lives enough to defray the initial capital cost of the build out.  
 
BHP’s GHG emissions reduction plan 

  
Source: BHP  
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FMG has adopted a different approach to reducing their GHG emissions. The company aims to capture 
economic rent available from decarbonisation by becoming an investor in fixed infrastructure, energy 
products (such as hydrogen) and also become an OEM of mobile fleet such as battery electric trains. As an 
added constraint to this strategy is a target of net GHG emissions neutral by 2030 (only eight years away) 
and technologies that require extensive field testing.  
  
FMG's approach to us appears risky. Investing in off-the-shelf technology to electrify its iron ore operations 
appears valid, much like the current Pilbara Energy Connect project that FMG is undertaking. However, by 
going further up the value curve as an OEM supplier of trains or mining fleet, FMG competes against the 
power of significantly larger players such as Caterpillar and Komatsu with extensive R&D budgets and 
customers ready to partner with them. Further, clean fuels such as hydrogen still appears risky to us at this 
point in the cycle. 
 
Fortescue’s decarbonisation pathway  

  
Source: Fortescue Metals Group 
  
Example: Replacing stationary power 
Rio Tinto has announced that to replace its 480MW of gas fired stationary power systems and some early 
mobile fleet electrification (and reduce 1.1MtCO2e p.a.) of GHG emissions, the company will install 
approximately 1.0GW of wind, solar and battery investments with an initial investment of approximately 
US$1.5b by 2030. The offset for RIO is an annual saving of circa $120m in displaced gas costs when 
renewable energy begins generating.  
  
At this stage RIO believes further investment of at least 1.5GW ($US2.3b) would be required to provide 
power RIO's mobile fleet electrification program including all trucks, mobile equipment and rail operations.  
  
However, we consider this to be an early-stage assessment. Adding to the fixed investment in new power 
sources would be the capex to replace over 1,000 pieces of mobile equipment in operation including some 
~370 haul trucks, excavators and drills. Considering $5m for each truck would involve an expenditure of 
$2b alone! With this in mind it’s no wonder such a move would require a carbon price subsidy of at least 
$75/t to be NPV neutral (although this replacement won’t occur immediately and could be considered 
within the scope of normal maintenance capex).  
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Rio Tinto’s renewable deployment pathway 

  
Source: Rio Tinto 
  
Scope 3 emissions 
Shifting our focus downstream to scope 3 emissions, in this case emissions generated from steel 
manufacturing, the chart below sets out demand for steel, aluminium and copper. For steel we can see that 
it is a significant material used in the construction, power, auto and machinery sectors of today's economy 
with demand growth heavily influenced by the megatrends of urbanisation and increasingly the energy 
transition. Indeed, BHP estimates that over the next 30-years steel demand will grow at around 1.5-2x vs 
todays total demand of 2 billion tonnes.   
 
 
Demand by sector for selected commodities  

   
Source: Rio Tinto 
  
  
The process of converting iron ore into steel is done at high temperatures and emits significant GHG 
emissions at between 1.4t CO2e/t for direct reduction to 2.0t C02e/t for a traditional blast furnace as we 
can observe in the charts below. In total, the sector emits nearly 3.7Bt of C02e emissions globally or 
around 8% of total emissions.   
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Steel manufacturing pathway and relative GHG emissions from each process 

 

 

Source: BHP 
  
Steel sector decarbonisation pathway 
As a major emitting sector, the steel industry is under pressure to reduce emissions. The conundrum facing 
the sector to do so is that decarbonisation faces the challenges of: 

1. Availability of and cost of clean fuels to replace the current integrated method of producing steel.  
2. Availability of scrap, high quality ores and scalable renewable energy for Direct Reduced Iron 

(DRI)/Electric Arc Furnace (EAF) technologies to expand its market share. 
3. The significant capital cost of building a new blast furnace at US$4b per 2Mt of steel capacity vs. a 

typical $50m-$100m relining (maintenance) program once each 10-years. This is especially when 
combined with a relatively young fleet in China and India, the world’s largest and fastest growing 
steel producing regions. 

  
Steel by region and age of blast furnaces  

  
Source: BHP 
 
That said, even with the above constraints there are pathways to reduce emissions intensity. BHP has set 
out a plausible pathway for GHG intensity reduction below – with key steps of optimisation (20% 
reduction), transition (40-50% reduction) and green end state with no emissions.  
 
In our view, despite the above significant reductions on offer on a per tonne basis it will be challenging for 
the aggregate sector emissions to fall given the expected demand for steel in future years and a lack of 
substitutes for this material. 
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Decarbonisation plans for the steel sector 

  
Source: BHP 
 
Digging deeper into the decarbonisation journey, we see optimisation as low hanging gains that can be 
available to all steel manufacturers and offering a cut of 20% to a Basic Oxygen Furnace (BOF) process. 
Initially these gains can win by capturing fugitive emissions, increasing scrap utilisation and increasing the 
demand for high quality iron ore and steel (thus making each furnace more efficient). The real-world 
constraints on furnaces from introducing these changes include a scaled renewable energy solution and 
access to high grade iron ores. On the latter front, despite worldwide grades declining, we see a role for 
greater beneficiation of iron ores, particularly with the advent of more renewable power sources, 
particularly in areas that can deploy them at scale such as the Pilbara.  
 
If the industry could remove 20% of its GHG emissions from the above phases, this 740Mt reduction would 
be ~10x the total scope 1&2 emissions from the extraction of iron ore alone – it’s a big prize!   
 
Carbon Capture and Storage (CCS) is likely going to become a reality for the industry in the transition 
phase. As renewable stationary power systems increase their cost competitiveness, these systems are 
also likely to be deployed and directly capture emissions from a steel mill. Further, CCS enables other non-
carbon fuels such as direct oxygen injection, which also lowers GHG emissions from a furnace. Thus, 
existing integrated BOFs can continue operating, but with significantly lower emissions – reported at up to 
50-60% in aggregate or nearly 1.5Bt of emissions. As this situation evolves it is likely that demand for high 
grade iron ore remains, especially from producers which have a low GHG footprint themselves. 
 
Turning to clean fuels and the green end state, which is the ultimate goal, it’s unclear how this journey will 
play out. For example, while direct reduction with hydrogen is talked about, the technology is not mature 
and very costly both from a fuel’s perspective, but also high-grade ore availability, which is essential to the 
DRI process itself.  
 
To expand on the quality angle. DRI is a process that reduces iron ore in its solid-state using hydrogen and 
carbon monoxide, which is then melted via EAF. Ores used in this technology have to be high grade +65% 
iron and have low impurities for the process to work economically. At present only 100Mt out of 2.2Bt of 
global iron ore production is used in the DRI process, with the growth of this production limited by the in-
situ resource base quality and the cost of upgrading it to higher grades.   
 
That said, as technology advances and carbon taxes eventually levied, we are likely to find a breakthrough 
of some description for low emissions steel making in addition to those gains afforded by optimisation and 
transition. In our view, the countries where we see the most opportunities for early adoption are those with 
‘old’ blast furnace fleets such as Europe (8.5% of global steel production) which require replacement within 
the next 10-20 years, compared to those with new fleets such as China (53% of steel production). Given 
China’s large market share in steel (and even more so in iron ore due to its heavy use of blast furnaces) 
demand for iron ore for the Pilbara iron ore producers is expected to remain significant. 
 
 



 

8 
 

So where does this leave the Pilbara Iron Ore producers?  
The current status quo of the sector is likely to evolve, but it will take time. We assume that each of BHP, 
RIO and FMG decarbonises their scope 1&2 emissions, with some drag on NPV from the implementation 
and timing of these measures (it’s easy to say rollout 1GW of renewable energy but challenging to actually 
do it). As demonstrated by the CO2 intensity curve, the three Pilbara miners are well placed to remain 
competitive suppliers in the future even after their investments are made.   
 
Pilbara producers are busy establishing partnerships with steel producers and technology providers to 
assist the steel producers reducing their GHG emissions. These partnerships are important as they allow 
the sector to transition into a lower emissions state with considerations on technical limitations across the 
value chain and also an achievable planning timeline to do make the appropriate pivots. For example, a 
new iron ore mine takes 10-years from identifying to build to operation, so planning is key before FID is 
taken on a new development.  
 
We have presented RIO’s future iron ore pathway in the picture below. Partnerships are the bedrock of 
RIO’s approach, with multiple avenues the company’s future investment and production could take. For 
example, an investment in the Simandou iron ore mine would increase RIO’s opportunity to produce iron 
ore suitable for DRI/EAF process vs. an incremental investment in a new Pilbara iron ore mine which 
wouldn’t be able to fulfil the technical requirements of this process without further beneficiation.    
 
Rio Tinto iron ore pathways 

  
 Source: Rio Tinto   
 

As we continue along the progression to lowering steel GHG emissions, one thing continues to stand out. 
Through the optimisation, transition and green state, the demand for high quality iron ore is likely to only grow 
at the expense of those low-quality ones given these ores allow the sector to either optimise their current 
processes and transition to a new green state – processes not achievable with low quality ores.  We also can 
see that for BHP, FMG and RIO (as well as others), future plans need to account for the evolving industry 
dynamic and are likely to result in a quality over quantity approach that occurred over the last decade, so as to 
avoid the risk of stranded assets. 
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Carbon Emission and Intensity Tracker: 
 

WaveStone - Australian Share Fund (WASF) Carbon Emissions Scope (tonnes CO2e) 

 Scope 1 Scope 2 Total 

Portfolio – WASF 17,707 5,382 23,089 

Benchmark - S&P ASX 300 Accumulation Index 34,330 11,086 45,416 

Difference  -48.4% -51.5% -49.2% 

Source: MSCI ESG (as at 31/03/2022) 

WaveStone - Australian Share Fund (WASF) Carbon Intensity Scope (tonnes CO2e/sales) 

 Scope 1 Scope 2 Total 

Portfolio – WASF 93.2 28.3 121.5 

Benchmark - S&P ASX 300 Accumulation Index 111.4 54.8 166.2 

Difference -16.4% -48.4% -26.9% 

Source: MSCI ESG (as at 31/03/2022) 

 

Selection of ESG Insights from the Quarter 
 

James Hardie (JHX) – Social and Governance 
In Aug-21, we discussed with the Chairperson about the difficulty in accessing him and highlighted the fact 
that there were no Australian directors on the Board, despite the large share ownership here. Chair 
Michael Hammes is 79 years old and was seeking re-election but wasn’t planning on staying the full term. 
This meant that there was a significant key man risk in then CEO, Jack. This view turned out to be 
prescient as in early January-22, Jack’s services were terminated following the Board’s due diligence 
concluding that he had breached the James Hardie Code of Conduct through aggressive behaviour 
towards employees.  
 
Following several discussions with the Chair, we concluded that the decision to terminate Jack was the 
right one for the company. The company appointed NED Mr Wiens as the interim CEO with a view to 
appointing a full time CEO during the course of the year.  
 
In light of the changed circumstances, we reduced our holding. This decision took into account the 
changes in management, the uncertainty within the company as the Board sought to hire a new CEO but 
also taking into consideration the stock’s valuation and our view that the housing market over the next 12 
months or so will see headwinds from rising mortgage rates.   
 
We continue to have dialogue with the Board for an appointment of an Australian based director. 
 

Aristocrat (ALL) – Social and Governance 
We caught up with Aristocrat CEO, Trevor Croker, in early March to discuss the Russia/Ukraine war given 
Aristocrat has roughly 1,000 employees in the Ukraine and 500 in Russia. We felt that the company has 
made a large effort to support and protect its Ukrainian staff and their families during these troubled times – 
some of these actions include: 1) setting up a crisis management team on the ground to supply debit 
cards, advanced payments and basic supplies; 2) evacuating as many staff as they could to nearby 
countries like Poland or further east to safe zones via buses operating twice daily; and, 3) accommodation 
support, relocation payments and counselling via 24/7 telephone hotlines. The company confirmed around 
2/3 of staff were relocated into safer locations, while the rest either can’t leave or have chosen to stay and 
fight. Aristocrat has also opened another studio in Wroclaw, Poland as a permanent relocation for 
Ukrainian staff. We expressed our concern to Trevor on continuing to do business in Russia and it was 
later confirmed by the company that it had suspended the operation of games in Russia as a show of 
support to the Ukrainian employees, however, a review of the game design studio in Russia remains 
ongoing. Russia contributes 3% of digital revenue. From an ESG perspective, the company’s actions 
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during this difficult period highlights its strong commitment to corporate governance and employee safety, 
as well as its ability to leverage its global network of systems & community to de-risk the full operational 
impact to the business. 
 

Rio Tinto (RIO) – Environmental, Social and Governance 
We met with Rio’s Chairman, Simon Thompson, to discuss the progress towards improving the group’s 
performance and ESG metrics: Key focus areas were: 
 
Culture: RIO published their external culture review “Everyday Respect” which found serious cultural 
deficiencies within the organisation that were far worse than management expected. Rio Tinto will take 
actions to implement all recommendations from the report and acknowledged the issues are painful but 
publishing them represents the start of a much-needed healing process within the company.  
Operating Performance: Is well below par in many areas, mainly due to a long period of underinvestment. 
That said plans are well-advanced to improve performance with benefits accruing through 2022 and more 
obvious in future periods.  
Climate Transition: RIO continues to be on the front foot with regard to Climate Transition. However, in our 
view they need to be more public about this. Reporting transparency has improved alongside the strategy 
to reduce future emissions which now includes a marginal abatement curve. Decarbonising the Pilbara, will 
be a multi-decade investment largely controlled by RIO. However, repowering Pacific Aluminium assets 
through renewable energy, which utilise ‘grid’ energy requires community acceptance and will be more 
challenging. Lastly Elysis, a Rio Tinto/Alcoa JV, is towards the end of its commercialisation trials and if 
successful will be a game changer for the industry.  
Board Renewal: Simon Thompson will retire in May 2022 with Dominic Barton nominated as successor. 
Megan Clarke will retire at the end of 2022 in accordance with her maximum term. Rio Tinto acknowledged 
the need for more mining experience and a drive for diversity on the board. 
 

Cleanaway (CWY) – Social (Diversity)  
As a part of our 1H22 post result engagement with Cleanaway we followed up on our prior discussion on 
diversity (September 2021) to see what progress had been made in the intervening period. Given in our 
last meeting we shared with CWY QUB's feedback of having retention success in hiring cohorts of women 
into their induction and training programs in WA, we were pleased to hear that CWY had recently adopted 
a similar approach in Victoria. CWY's first step was to dismantle their old 6am to 3pm shift structure to 
allow for more flexible schedules that could accommodate a school day. They then embarked on recruiting 
cohorts of women into their driver academy with the move away from shift-based work enabling this. What 
CWY discovered through this process a whole cohort of older employees keen to move to part time too. In 
all they have been very satisfied with the outcome thus far as it has helped raise employee satisfaction and 
with time, we hope to see an improvement in their diversity metrics. 
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MSCI ESG Ratings* 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
*©2022 MSCI ESG Research LLC. Reproduced by permission; no further distribution. 
Although WaveStone's information providers, including without limitation, MSCI ESG Research LLC and its 
affiliates (the "ESG Parties'), obtain information from sources they consider reliable, none of the ESG 
Parties warrants or guarantees the originality, accuracy and/or completeness of any data herein. None of 
the ESG Parties makes any express or implied warranties of any kind, and the ESG Parties hereby 
expressly disclaim all warranties of merchantability and fitness for a particular purpose, with respect to any 
data herein. None of the ESG Parties shall have any liability for any errors or omissions in connection with 
any data herein. Further, without limiting any of the foregoing, in no event shall any of the ESG Parties 
have any liability for any direct, indirect, special, punitive, consequential or any other damages (including 
lost profits) even if notified of the possibility of such damages.  
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Memberships and initiatives 

• Principles of Responsible Investment (PRI) 

• Climate Action 100+ 

• 40:40 Vision 

 
Links to WaveStone Policies  

• ESG Policy: WaveStone ESG Policy 

• ESG Activity Report: WaveStone ESG Activity Reports 

• Proxy Voting Policy: WaveStone Proxy Voting Policy 

• Proxy Voting Records: WaveStone Proxy Voting Records 

• Engagement Policy: WaveStone Engagement Policy 

• WaveStone PRI Transparency Report 2020 

• WaveStone PRI Assessment Report 2020 

 

Want more information?  
 
Fidante Partners Adviser Services | p: 1800 195 853 | e: bdm@fidante.com.au | w: www.fidante.com.au 
Fidante Partners Investor Services | p: 13 51 53 | e: info@fidante.com.au | w: www.fidante.com.au 
WaveStone Capital | e: enquiries@wavestonecapital.com 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer 
This material has been prepared by WaveStone Capital Pty Limited (ABN 80 120 179 419 AFSL 331644 (WaveStone), 
the investment manager of the WaveStone Australian Share Fund (Fund), for wholesale investors only.  
 
Fidante Partners Limited ABN 94 002 835 592 AFSL 234668 (Fidante) is a member of the Challenger Limited group of 
companies (Challenger Group) and is the responsible entity of the Fund. Other than information which is identified as 
sourced from Fidante in relation to the Fund, Fidante is not responsible for the information in this material, including 
any statements of opinion.  
  
It is general information only and is not intended to provide you with financial advice or take into account your 
objectives, financial situation or needs. Investors should consider whether the information is suitable to their 
circumstances. The Product Disclosure Statement and Target Market Determination available 
at www.fidante.com should be considered before making an investment decision. To the extent permitted by law, no 
liability is accepted for any loss or damage as a result of reliance on this information. Past performance is not a reliable 
indicator of future performance.  
  
Fidante is not an authorised deposit-taking institution (ADI) for the purpose of the Banking Act 1959 (Cth), and its 
obligations do not represent deposits or liabilities of an ADI in the Challenger Group (Challenger ADI) and no 
Challenger ADI provides a guarantee or otherwise provides assurance in respect of the obligations of Fidante. 
Investments in the Fund(s) are subject to investment risk, including possible delays in repayment and loss of income or 
principal invested. Accordingly, the performance, the repayment of capital or any particular rate of return on your 
investments are not guaranteed by any member of the Challenger Group.  
 

https://www.wavestonecapital.com.au/wp-content/uploads/2020/12/44262-WaveStone-ESG-Policy-R2-FINAL.pdf
https://www.wavestonecapital.com.au/how-we-invest/esg/esg-activity-reports/
https://www.wavestonecapital.com.au/wp-content/uploads/2020/12/WAVE-202012-Proxy-Voting-Policy.pdf
https://vds.issgovernance.com/vds/%23/NjY1Ng==/%20%23%2FNjY1Ng==%2F
https://www.wavestonecapital.com.au/wp-content/uploads/2020/10/WaveStone-202010-Engagement-Policy.pdf
https://www.wavestonecapital.com.au/wp-content/uploads/2020/08/2020-Public-Transparency-Report-for-WaveStone-Capital.pdf
https://www.wavestonecapital.com.au/wp-content/uploads/2020/08/2020-Assessment-Report-for-WaveStone-Capital.pdf
http://www.fidante.com.au/
http://sharepoint/teamsites/fm/Marketing%20Approvals/ALPH%20AGSEF%20Tech%20for%20good/www.fidante.com.au
http://www.fidante.com/

