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Abstract

Reliably measuring biodiversity change is of major interest both ecologically and politically.
Thoroughly testing the reliability of biodiversity metrics, meaning their ability to present a
precise, accurate, and unbiased measurement of biodiversity trends, is vital to avoid
misinforming decision makers when selecting management strategies, and misleading the
public’s view of biodiversity issues.

Developed by Loh et al. (2005), the World Wildlife Fund (WWF), and the Zoological Society
of London, the Living Planet Index (LPI) measures the overall global trend in vertebrate
abundances since 1970 (Loh et al. 2005). The LPI has become a popular indicator of
global biodiversity change due to its intuitive association with biodiversity targets, which
makes it a powerful tool to communicate the status of biodiversity to the public, and to
decision makers tasked with the management of biodiversity (Collen et al. 2009).
Importantly, the Convention on Biological Diversity (CBD) selected the LPI as one of four
indices approved to monitor progress towards the Aichi Biodiversity Targets (CBD 2016).
The LPI was also selected as an Essential Biodiversity Variable, which are essential tools
for the harmonized study, reporting, and management of biodiversity change worldwide
(Pereira et al. 2013). Due to the LPI's pivotal role in policy, conservation, and
communication, ensuring its reliability as a biodiversity change metric is crucial for both
biodiversity science and management at a global scale.

Despite the LPI's influence on the global stage of biodiversity management, the index’s
reliability as a measure of biodiversity loss has not been rigorously tested for limitations.
The LPI's capacity to accurately estimate global population trends depends in part on
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undetected errors in its supporting data, including process errors (i.e. random population
fluctuations), and observation errors (i.e. poor detectability of certain species) (Clark and
Bjagrnstad 2004, Gotelli and Colwell 2001, Dennis et al. 2006, Buckland et al. 2004). These
errors are often undocumented and cannot be directly assessed, making it difficult to
determine their impact on LPI trends. Interpretation of an LPI trend also heavily relies on its
precision, which establishes the uncertainty surrounding the estimated magnitude and
direction of biodiversity change. If uncertainty is high, the LPI is a less reliable measure of
biodiversity change, and must be interpreted with greater caution when communicating
biodiversity trends to the public and when choosing management strategies (Hui et al.
2008). The LPI's confidence interval progressively widens as uncertainty accumulates over
time from the baseline in 1970 (WWF 2018, McRae et al. 2017, Collen et al. 2009). This
growing imprecision could impede our ability to confidently interpret both the direction and
magnitude of biodiversity change, which has serious implications for monitoring progress
towards global biodiversity targets, and for maintaining public engagement in biodiversity
issues.

Here, we suggest a methodological approach to address this growing uncertainty, in order
to improve the reliability of the LPI. We propose a methodology for integrating the
covariation between population trends into the computation of the LPI, in order to bolster
confidence in related trends and ultimately decrease imprecision. Rather than assuming all
population trends are varying in isolation, we explicitly identify covariation between
population trends, and weight populations according to this covariation. We then compare
the confidence intervals of the reported LPI trend to the trend obtained using our proposed
methodology, and consider the potential political, ecological, and communicational
implications of this approach on the interpretation of biodiversity metrics.
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