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Project proposal 
Around the world, indicators are used to measure change in biodiversity, progress towards 
conservation goals, and impacts of policies on biodiversity; for example, targets under the 
Convention on Biological Diversity (CBD) have associated sets of indicators to monitor 
their progress (1). Yet most biodiversity indicators remain untested in their ability to 
reveal the trends needed by decision-makers, such as declines in threatened species or 
ecosystem function (2-4). As a result, changes in indicators can therefore be difficult to 
interpret, meaningless or, at worst, misleading. As we argue in our 2014 Science paper (2), 
indicators must be evaluated for their utility in reliable monitoring and decision-making. 
This project aims to develop and apply new theory for designing, testing and selecting 
biodiversity indicators for use in conservation decisions at global, national and local scales. 
In doing so, we will provide the first rigorous evaluation of biodiversity indicators, 
focussing on widely used indicators such as those linked with CBD targets. We will 
systematically evaluate how indicators perform under a range of circumstances with 
increasing real-world complexity, including sampling bias and environmental variability, 
by analysing existing datasets, and applying ecosystem models to project policy scenarios 
on biodiversity and relevant indicators.  
 
Partner significance, innovation and impact 
The team has an outstanding international research track record in modelling and 
decision analysis for conservation and fisheries management. Highlights include: 
Nicholson (6.5 years post PhD, FTE): 37 journal articles and book chapters, including 2 in 

the journal Science, cited >1350 times with an h-index of 18 (Google Scholar); >$1.5 
million in research funding as sole or joint CI, including 3 highly competitive and 
prestigious research fellowships 

Collen (10 years post-PhD): >110 journal articles, books, book chapters and scientific 
reports, including 10 in Science, cited >7,600 times with an h-index of 32; GBP £3.5m in 
research funding as sole or joint PI. 

Ferrier: >100 journal articles and book chapters, including in 1 each in Nature and Science, 
cited >15,700 times with an h-index of 49;  

Fulton: >100 journal articles, refereed conference papers and book chapters, including in 1 
in Nature and 3 in Science, cited >5,700 times with an h-index of 35; led projects to the 
value of $18.m, and had a major role in projects to the value of $28.6m. 

 
Ben Collen is at University College London (UCL), the top-rated university in the UK for 
research strength in the UK Research Excellence Framework 2014, and one of the most 
successful UK universities at attracting funding, with an income of £940 million in 2013, 
including receiving the highest allocation of Research Council UK funding and the UK's top 
participant in EU collaborative research. Collen is based in UCL’s Centre for Biodiversity 
and Environment Research, an interdisciplinary centre with a goal to develop, undertake 

https://www.cbd.int/sp/targets/
https://www.cbd.int/sp/targets/
http://science.sciencemag.org/content/early/2014/10/01/science.1255772


and communicate new research at the interface between biodiversity and environmental 
change. His research group comprises a diverse set of early career researchers with a range 
of quantitative and empirical skills, and works with collaborators on every continent. He 
has long-standing links with a range of organisations (CBD, UNEP, IUCN) with proven 
research impact.  
 
Fulton and Ferrier are both at CSIRO. Fulton leads the marine ecosystem modelling team 
based at CSIRO Oceans and Atmosphere Flagship in Hobart, Tasmania. Ferrier is a Senior 
Principal Research Scientist in CSIRO Land & Water Flagship, ACT. CSIRO offers significant 
interdisciplinary capability and houses world recognised teams in the fields of terrestrial 
and ecosystem modelling. These teams will be instrumental in providing the models 
required for project delivery, but will also provide large-scale and long-term perspective 
on management’s use of indicators and the problems that may be associated with 
monitoring schemes. Ferrier and his team has developed a number of novel biodiversity 
composition models that are used as a basis of terrestrial conservation planning and 
assessment. Fulton is a world-leading ecosystem modeller, whose innovative research 
established the discipline of ecosystem indicator evaluation in fisheries. Her modelling 
team has made significant contributions around fisheries and ecosystem indicators, and 
fisheries and coastal management, both within Australia and internationally; their Atlantis 
model was recognised as world’s best by the FAO (Food and Agriculture Organization) of 
the United Nations.   
 
Global impact: The team has proven policy impact and unparalleled links with major 
global policy initiatives, ensuring outstanding networking capacity for the student, strong 
alignment of research with policy objectives at global and national levels, and uptake of 
research findings. The team’s global links include:  

 IBPES (Intergovernmental Platform on Biodiversity and Ecosystem Services): Ferrier is Co-

chair and Coordinating Lead Author on scenarios and models; Fulton is a review editor, and 

Nicholson an expert reviewer.  

 CBD (Convention on Biological Diversity) and BIP (Biodiversity Indicators Partnership): 

Collen has a long-term association, through his former position of head of the ZSL Indicators 

Unit and his ongoing research and policy roles, with the CBD and the CBD-mandated BIP, the 

global initiative to promote and coordinate development and delivery of biodiversity indicators 

in support of the CBD, IPBES, national and regional governments.  

 IUCN (International Union for Conservation of Nature): Collen is Co-Chair of the IUCN 

National Red List Working Group, and a member of the IUCN Red List Committee and IUCN 

Red List Technical Working Group; Nicholson is a member of the Steering Committee and 

Committee for Scientific Standards for the IUCN Red List of Ecosystems.  

 UN (United Nations): Collen was lead author on the UN Global Environmental Outlook 5; 

Collen and Ferrier are Honorary Research Fellows at the United Nations Environment Program 

World Conservation Monitoring Centre; Fulton reviewed the UN Sustainable Development 

Goals as part of International Council for Science submission. 

 
 
Project significance, innovation and impact 
The proposed research will evaluate and improve the way change in biodiversity is 
measured, globally and in Australia. It will ensure that data collected to monitor and assess 
the state of Australia’s environment are informative, cost-effective and robust, and 
strengthen Australia’s capacity to achieve and report on progress towards international 
commitments such as the Convention on Biological Diversity targets. The proposed project 



directly addresses the Science and Research Priority ‘Environmental Change’. 
Specifically the project tackles the Practical Research Challenge 1: improved accuracy and 
precision in predicting and measuring the impact of environmental changes caused by 
climate and local factors. 
 
Globally, the proposed project is strongly aligned with policy objectives of international 
notable bodies and policy processes such as the CBD and IPBES, as outlined above. Our 
previous work on this area has seen uptake by these groups; the CBD-mandated 
Biodiversity Indicators Partnership included our research findings in a proof-of-concept 
smartphone app and web-based tool, the Aichi Passport, for annual indicator reporting for 
each of the CBD Biodiversity Targets. Other work has influenced global policy; for example, 
Nicholson’s research on Red List of Ecosystems has been adopted by the IUCN as the global 
standard for ecosystem risk assessment, and has is now in use around the world, including 
by Australian governments.  
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