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Press Release 
  
The power of sound: results of bioacoustics study offer potential 

for biodiversity measurements to investors  

 Biodiversity research study first launched in September 2022 now complete 

 Conservation areas and areas where palm oil is being produced showed notably 

different acoustic landscapes 

 Areas where palm oil is being produced were dominated by monotonous activity of 

only insects and no mammals were detected 

 Conservation and Control plots were populated by varying bird species, frogs and 

mammals 
 

Today, on the UN’s International Day for Biological Diversity, we are reminded that there is a 
growing demand for ways to measure progress towards stated biodiversity goals. One of the 
biggest hurdles is obtaining reliable data that provides real time insights into the effectiveness 
of different approaches for managing biodiversity impact. 
 

In light of this, Cardano, along with partners Fidelity International and Nomura Asset 
Management, sponsored Green PRAXIS, a nature-based solution provider to conduct a 
bioacoustics study. The research was also in collaboration with Professor Hervé Glotin, Head 
of the DYNI research team at LIS, University of Toulon, and Professor Gianni Pavan, Director 
of CIBRA, University of Pavia.  
 
The study, which used bioacoustics technology to monitor and measure biodiversity levels 
associated with varying land use intensities within a palm oil concession, produced 
encouraging and clear results. The Green PRAXIS team analysed sound recording data 
gathered from six recording days over nine locations in West Kalimantan, Indonesia on land 
owned by a palm oil producer. The recordings were set up across three types of plots: 

 A Control plot: Forested area outside of the concession 

 Conservation plots: Secondary forest resulting from conservation efforts  

 Production plots: Active monoculture palm oil plantations  
 
To distinguish between the elements in the recordings, Green PRAXIS developed an 
innovative technique using bioacoustics methodologies to create visual representations (or 
spectrograms) of the sounds. These spectrograms allow the ‘sounds to be seen’ and are 
compiled to inform biodiversity levels. 
 
The study found that the Conservation areas and Production plots produced notably different 
acoustic landscapes. Production plots were dominated by monotonous insect activity, 
primarily cicadas, and no mammals were detected. The absence of gibbons in Production 
plots is a very important indicator of the degraded state of agricultural areas since primates 
play vital roles in ecosystem structure, function, and resilience. Conversely, Conservation and 
Control plots were populated by varying bird species, frogs and mammals – including primates 
(gibbons).  
 
While both the Control and Conservation plots produced a significantly higher number of 
acoustic events in a wider range of frequencies correlated with species richness, the 
Conservation plots did not demonstrate the same quantity of events.  

https://www.un.org/en/observances/biological-diversity-day
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Globally, these results corroborate earlier academic findings that conservation efforts by 
companies are valuable in terms of restoring biodiversity, however, they cannot replace the 
protection of natural forests. 

 
Looking ahead 
The goal of the study was to lay the initial foundations for building an affordable, speedy, 
reliable and non-invasive tool for measuring biodiversity richness and abundance in a certain 
area. Discussions with a second palm oil producer are already underway to conduct 
recordings within multiple conservation plots, production areas and control plots (ideally within  
primary forests). This group of investors intend to use the combined results to encourage 
companies and their suppliers to incorporate this technology into their own biodiversity 
monitoring processes. 

Greta Fearman, Senior Responsible Investment Officer, Cardano, commented: “At 
Cardano, we are committed to playing our part in engaging with companies to redirect 
investments away from activities that destroy biodiversity towards those which allow nature to 
bounce back. This initiative shows that there are ways for companies to measure their impact 
as they work towards achieving their biodiversity targets. This tool can improve accountability 
and demonstrate whether companies are actually on track to meeting their Nature Positive 
commitments.  
 
“We acknowledge that there is a need for further studies with larger sample sizes, that are 
geographically diverse and done at different times of the year to check for seasonality, but the 
investor group is pleased with the initial set of results and believe they are promising and in-
line with previous scientific findings.” 

Daniela Dorelova, Equity Research & ESG Analyst, Nomura Asset Management UK, 
said: “’At Nomura Asset Management, we are particularly excited about being part of this 
project and the promising initial set of results from the study. One key finding and limitation 
we encountered was our inability to find a true pristine forest adjacent to the plantation to serve 
as a control group for the study. We learned that all of those forests had been cleared in the 
1980s. Future phases of this project will aim to identify pristine forests that are suitable to 
serve as a control group.” 

Charlotte Apps, Sustainable Investing Analyst, Fidelity International, said: “At Fidelity 
International, we believe the loss of natural capital is a systemic risk to capital markets, the 
health and preservation of our biodiversity and ecosystems is a top priority for us. We are 
really encouraged by the initial results of the Green PRAXIS study. Green PRAXIS have been 
able to devise a potential methodology to assess biodiversity, showing meaningful differences 
in biodiversity between conservation and production plots over the recording period. This is 
important proof that bioacoustics could offer a low-cost, non-invasive, rapid and scalable 
means by which to assess the health of ecosystems, driving better company disclosure, 
targeted engagement and effective allocation of capital in the future.” 

Jérôme Di Giovanni, PhD, Co-founder, Green PRAXIS, said: “Our goal at Green PRAXIS 
is to help companies with a large environmental footprint reduce the impact of their vegetation 
and natural assets management practices. Our core metric is biodiversity preservation. These 
preliminary results strongly encourage us to accelerate R&D efforts and scale up our 
bioacoustics approach to deal with the urgent need of quick and rigorous biodiversity 
assessments, and in turn drive more investments towards nature restoration.” 

- Ends - 
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Notes to editors 

About the study 

For the analysis, an online tool was built to play the recordings by day and plot type. Each two minute 

sound sample was inspected manually to identify discrepancies. The samples were processed to break 

down each of the signals and be translated into short spectrograms. Summing these up created long-

term spectrograms, which make it possible to monitor entire soundscapes, identify various taxa in a 

given time frame and therefore estimate species richness. 

 

Figure 1. Sound spectrograms  

A) Short spectrograms displaying sound intensity at each frequency over time created from the raw signals in 

each 2 minute sample recording 

B) Long-term spectrograms summing up all 2 minute recording samples from a day 

C) Long Duration False Colour Spectrograms where red pixel intensity corresponds to the ACI value, green to 

ENT, and blue to EVN. 

In order to simplify the data analysis process, acoustics landscapes were split into ecologically 

meaningful time (e.g. dawn, dusk, etc.) and frequency ranges, as shown in the table below, alongside 

the main animal groups found within each sound frequency band. 
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Figure 2. Variation in biological activity during the day. 

A) Tables time (left) and frequency bins with associated animal groups (right) 

B) Selected histograms showing average indices values in Control (green), Conservation (light blue) and 

Production (yellow) plots. Presence of mammals (gibbons in particular) is associated with increased EVN (number 

of events) values in the 0.3-4 kHz range in the morning in Control and Conservation plots (left). Dominance of insects 

in the acoustic landscape of Production plots translates into largely increased ACI values and reduced EVN for instance 

in the 12-22 kHz range (middle). Presence of bats at night in the Production plots correlates with increased ENT in the 

45-64kHz range (right). 

 

To characterise the audio landscape, acoustic indices that reflect various aspects of acoustic energy 

and distribution across the spectra were computed based on each recording, and averaged within 

each time and frequency bin.  

 

Three index types were used as they were previously validated as the ideal combination of 

parameters to describe biological activity: Acoustic Complexity Index (variation in amplitude), 

Temporal Entropy (energy concentration) and Event Count (number of events). 

 

Indices calculations were performed using Python, statistical models were run on each of the acoustic 

indices to test for differences and visualisations were built in R software.  

 

The three indices were plotted to yield Long Duration False Colour Spectrograms, where their 

combination revealed biological activity patterns specific to the different plots.   

Study limitations 

The aim of the study was to include a pristine, primary forest area as the control plot to compare the 

production and conservation sites to. However this was not available in the area. While a massive 

amount of data was accumulated through the recordings, the single control plot was not a true pristine 

forest, but rather a secondary forest outside of the concession.  

 

What are pristine forests? Pristine, or ‘primary’ or ‘old-growth’ forests are those that follow natural 

dynamics, exist in their original condition and are largely untouched by human interference.  
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Biodiversity technology 

Bioacoustics offers a low-cost, non-invasive, scalable technology which combines sound recordings 

with artificial intelligence to gain insight into biodiversity abundance and richness. Traditional methods 

for measuring biodiversity, including going into the field to count species types (richness) and number 

of individuals of each (abundance) are resource intensive and tend to be relatively invasive to the 

local ecosystem.  
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About Cardano   

Founded in 2000, Cardano is a privately-owned investment management and advisory business with a 

focus on risk and sustainability. Widely recognised as a market leader, our c. 550 professionals support 

pension schemes and other long-term savings organisations in the United Kingdom and the 

Netherlands to secure better, resilient, and more sustainable financial outcomes for savers, employers 

and wider society.  

  

 Advisory: A pensions covenant, investment, sustainability, corporate finance and risk advisory 

business serving over 400 scheme and corporate clients. Our scheme clients have aggregated 

assets of over £400bn.  

 

 Investment Management: A purpose-built investment management and fiduciary 

management provider, with a leading-edge sustainability offering, serving long-term savings 

clients and pension schemes, with risk management requirements. Cardano has over £40bn of 

assets under management and £32bn of assets under advice as at 31 December 2022.  

 

 DC: We manage over £15bn in DC assets across the UK and the Netherlands. In the UK, we 

operate NOW: Pensions, an award-winning UK workplace pension provider, serving 2m 

members and tens of thousands of employers from a wide range of industry sectors.  

 

About Fidelity International 

Fidelity International offers investment solutions and services and retirement expertise to more than 

2.87 million customers globally. As a privately held, purpose-driven company with a 50-year heritage, 

we think generationally and invest for the long term. Operating in more than 25 countries and with 

$728.6 billion in total assets, our clients range from central banks, sovereign wealth funds, large 

corporates, financial institutions, insurers and wealth managers, to private individuals. 

 

Our Workplace & Personal Financial Health business provides individuals, advisers and employers with 

access to world-class investment choices, third-party solutions, administration services and pension 

guidance. Together with our Investment Solutions & Services business, we invest $524.9 billion on 

behalf of our clients. By combining our asset management expertise with our solutions for workplace 

and personal investing, we work together to build better financial futures. Data as of 31 March 2023. 

Read more at fidelityinternational.com 

 

mailto:e.cullen@cardano.com
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The Nomura Asset Management Group is a leading global investment manager. Headquartered in 

Tokyo, we have additional investment offices throughout the world including Singapore, Kuala Lumpur, 

Hong Kong, Shanghai, Taipei, Frankfurt, London and New York with a global workforce of 1,378 

employees. Nomura Asset Management has been operating in Europe for over 30 years. Today 

Nomura Asset Management provides its clients with a wide range of innovative investment strategies 

including global, regional and single country equities, high yield bonds, alternative investments and 

global fixed income strategies. 

 

 

 

Disclaimer  

This information is distributed by Nomura Asset Management U.K. Ltd from sources it reasonably 

believes to be accurate. Before purchasing any investment fund or product, you should read the related 

prospectus and/or documentation in order to form your own assessment and judgement and, to make 

an investment decision. Nomura Asset Management U.K. Ltd is authorised and regulated by the 

Financial Conduct Authority.  

 

The opinions expressed in this document are those of the featured speaker as of the date of 

publication and are subject to change at any time without notice. This press release may include 

forward-looking statements which are based on opinions, expectations and projections as of the date 

of publication. These statements are only predictions, opinions or estimates made on a general basis. 

Actual results could differ materially from those anticipated in the forward-looking statements and 

there is no guarantee that any projection, forecast or opinion in this material will be realised. Past 

performance does not guarantee future results.  

This information is not intended for distribution to or use by any person or entity in any jurisdiction or 

country where such distribution or use would be contrary to law or regulation. Whilst all reasonable 

steps have been taken to ensure that information contained in this document are correct, we do not 

offer any warranty as to the accuracy or completeness of such information. 

Furthermore, the contents of this document are not intended in any way to indicate or guarantee 

future investment results as the value of investments may go down as well as up. Securities and 

derivatives markets are subject to rapid and unexpected price movements and you may get back less 

than you originally invested. Values may also be affected by exchange rate movements 

 


