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A B S T R A C T

The paper studies the relationship between the state of world’s biodiversity proxied by the Living Planet Index 
and the frequency of financial crises, conditional on global economic growth and the total number of 
biodiversity-related environmental policy instruments, during 1970–2018. We find that the increased frequency 
of banking crises as well as triple crises, i.e. simultaneously occurring banking, sovereign debt and currency 
crises, has a detrimental effect on biodiversity. Moreover, this relationship appears bi-directional. Thus, our 
findings call for a joint implementation of environmental and macroprudential policies to better align the goals of 
biodiversity conservation and financial stability worldwide.

1. Introduction

Biodiversity has now been studied from an interdisciplinary 
perspective, increasingly catching the attention of scholars in social 
sciences, including economics and finance, e.g. Dasgupta (2021). 
Against this backdrop, the biodiversity-finance nexus represents an 
important, yet burgeoning research program with multiple gaps. They 
are identified in the recent conceptual works and reviews (Flammer 
et al., 2025; Karolyi and Tobin-de la Puente, 2023; Hutchison and Lucey, 
2024) and are to be filled in by the research community.

One of the key strands of research on the biodiversity-finance nexus 
deals with biodiversity-related financial risks, as biodiversity loss cre
ates physical and transition risks for financial institutions (Hudson, 
2024). In particular, several recent studies document that biodiversity 
loss adversely affects credit portfolios and equity holdings of financial 
institutions, e.g. Calice et al. (2023), Hadji-Lazaro et al. (2024), Mun
daca and Heintze (2024). Furthermore, Giglio et al. (2023), Liang et al. 
(2024) and Bassen et al. (2024) show that biodiversity-related risks can 
potentially entail stock price crashes.

Although biodiversity-related financial risks represent a serious 
concern for central banks, e.g. Kedward et al. (2023), little is known 
about the relationship between biodiversity and financial stability, once 
financial risks have materialized, i.e. in terms of financial crises. Does 

the frequency of financial crises affect biodiversity? Is this relationship 
unidirectional, running from the frequency of crises to biodiversity or 
vice versa? Which types of financial crises are more related to biodi
versity? These questions naturally extend the studies focused on the link 
between financial crises and various manifestations of environmental 
degradation. For example, Pacca et al. (2020) investigate the impact of 
financial crises on air-pollutant emissions, while Antonarakis et al. 
(2022) explore their effect on deforestation. In the spirit of these works, 
the above questions build on the premise that there can be a deterio
ration in biodiversity, since environmental protection is weakened due 
to a financial crisis. This detrimental effect may be exacerbated in case 
different types of financial crises overlap.

To our knowledge, this paper is the first to explore the link between 
financial crises and biodiversity on the global level. We carry out the 
analysis for the period 1970–2018, using the Living Planet Index as a 
proxy of the state of world’s biodiversity and considering the annual 
frequency of banking, sovereign debt, currency crises as well as their 
combinations, i.e. twin crises and triplets. We also account for the role of 
conditioning variables, i.e. world real GDP per capita growth and the 
total number of environmental policy instruments applied worldwide, 
specifically aimed at safeguarding biodiversity.
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2. Data

We adopt the Living Planet Index (LPI) as a measure of the state of 
world’s biodiversity. This indicator captures population trends of 
vertebrate species from terrestrial, freshwater and marine habitats. It 
currently encompasses 31,821 populations of 5230 species. The LPI can 
be retrieved from https://www.livingplanetindex.org/latest_results and 
is available on the annual basis for the period 1970–2020,1 exhibiting a 
persistent downward trend over this span.

Regarding the frequency of financial crises, we exploit the dataset on 
banking (BANK), sovereign debt (SOVDEBT), currency (CUR) as well as 
complex crises - twin (banking and currency episodes, TWIN) and triple 
crises (TRIPLE), provided by Nguyen et al. (2022). They updated and 
extended the well-established financial crisis database by Laeven and 
Valencia (2020).

We also include world real GDP per capita growth (GDP) and the 
total number of environmental policy instruments (NEPI) applied 
worldwide, covering various taxes and fees as well as permits and sub
sidies specifically aimed at safeguarding biodiversity. Both indicators 
are alleged to co-vary with biodiversity, while global economic growth 
should also relate to the frequency of financial crises. Thus, GDP and 
NEPI are likely to mediate the relationship between LPI and the fre
quency of financial crises. GDP comes from the World Development 
Indicators, while NEPI is based on the OECD Policy Instruments for the 
Environment (PINE) database.

Given the length of the time series for LPI and the data on financial 
crises, our empirical analysis is confined to the period between 1970 and 
2018. Descriptive statistics of all variables are represented in Table 1.

3. Methodology

We employ local projections (LPs) proposed by Jordá (2005). It is an 
alternative method to derive impulse responses, which in certain re
spects appears superior to conventional vector autoregressions (VAR). 
LPs allow to obtain impulse responses by estimating forecasts at each 
period of interest rather than extrapolating at distant horizons as it is 
performed in VARs. Besides, LPs appears a more flexible method, since it 
does not build on any preliminary specification of a multivariate dy
namic system to derive impulse responses. LPs are robust to mis
specification, non-linearities and short time series. Another advantage of 
this method is that lag-augmented LPs are asymptotically valid over 
both stationary and non-stationary data (Olea and Plagborg-Møller, 
2021). Overall, since our time series are relatively short and 
bi-directional relationships among the variables cannot be ruled out, we 
believe LPs are to be preferred to VAR estimation.

The general set-up of the equation for LPs is represented as follows: 

yi, t+s = αi,s + D shocki,t− 1βs + D xi,t− 1γs + ui,t+s (1) 

where yi, t+s refers to the dependent variable; in our case, the dependent 
variable iteratively takes on the value of one of the indicators in the 
following vector: [the total number of environmental policy instruments 
aimed at safeguarding biodiversity (NEPI), the Living Planet Index (LPI),
the frequency of financial crises (BANK, SOVDEBT,CUR,
TWIN and TRIPLE) and world real GDP per capita growth (GDP)]; αi,s 

stands for country fixed effects. D_Shocki, t− 1 is one of the first-differenced 
variables from the above mentioned vector. The vector D xi,t− 1 contains 
the control variables which are the same as the first-differenced variables 
from the above vector, excluding the variable which is regarded as a 
shock. The impulse response yi, t+s is estimated with respect to a change in 
the shock and control variables over the horizon s = 0,…,12.

For instance, in case of the relationship between the Living Planet 
Index and the frequency of banking crises, we essentially estimate the 
following set of equations: 

NEPIi, t+s = γi,s + λ1D NEPIt− 1 + λ2D LPIt− 1 + λ3D BANKt− 1

+ λ4D GDPt− 1 + μi, t+s (2) 

LPIi, t+s = βi,s + μ1D NEPIt− 1 + μ2D LPIt− 1 + μ3D BANKt− 1

+ μ4D GDPt− 1 + ϵi, t+s (3) 

BANKi, t+s = ωi,s + ζ1D NEPIt− 1 + ζ2D LPIt− 1 + ζ3D BANKt− 1

+ ζ4D GDPt− 1 + εi, t+s (4) 

GDPi, t+s = αi,s + η1D NEPIt− 1 + η2D LPIt− 1 + η3D BANKt− 1

+ η4D GDPt− 1 + ui, t+s (5) 

In each of the equations, we treat one of the regressors iteratively as a 
shock whereas the other variables are controls. We resort to the Cholesky 
identification with the following variable ordering: total number of 
environmental policy instruments→Living Planet Index→frequency of 
banking (sovereign debt/currency/twin/triple crises)→global economic 
growth. We believe that such ordering properly gauges the increasing 
degree of variable endogeneity. Namely, the total number of environ
mental policy instruments appears the most exogenous variable, being 
largely at the discretion of policymakers, while global economic growth 
may have bidirectional linkages with the rest of the variables, thereby 
being the most endogenous. We apply OLS to estimate this set of equations.

We implement an R package for LPs developed by Adämmer (2019).2

Based on this package, impulse response functions (IRFs) are obtained, 
revealing lead-lag relationships among the variables. The IRFs are re
ported with 95 % confidence intervals for 12 periods ahead the initial 
shock.

4. Results

The results are presented in Figs. 1–5 below.
Of all the crisis types, the frequency of banking crises and triplets 

exerts a direct detrimental effect on the Living Planet Index. Since sov
ereign debt and currency crises do not drive the latter directly,3 the 
adverse impact of triplets on the state of world’s biodiversity must also 
be shaped by the frequency of banking crises.

In contrast to other crisis types, the frequency of banking crises in
volves a statistically significant decline in world real GDP per capita 

Table 1 
Descriptive statistics.

Mean Maximum Minimum Std. Dev. Observations

GDP 1.7 4.3 − 2.6 1.4 49
LPI 0.6 1.0 0.3 0.2 49
NEPI 213.1 470.0 26.0 157.0 49
BANK 3.1 22.0 0.0 4.4 49
SOVDEBT 3.7 13.0 0.0 2.8 49
CUR 7.1 25.0 0.0 5.4 49
TWIN 1.5 7.0 0.0 1.7 49
TRIPLE 0.4 3.0 0.0 0.7 49

1 Although there are other measures gauging the state of world’s biodiver
sity, e.g. the Red List Index (https://www.iucnredlist.org) or Biodiversity 
Intactness Index (https://www.nhm.ac.uk/our-science/services/data/biodiver
sity-intactness-index.html), the LPI covers the longest time span without any 
missing values and is adopted by the Convention of Biological Diversity as an 
indicator of progress to measure the goals set by the UN Biodiversity Confer
ence (COP15) held in 2022.

2 The package is publicly available at https://cran.r-project.org/web/ 
packages/lpirfs/lpirfs.pdf

3 The effect of sovereign debt crises on LPI is roundabout: the increased 
frequency of such crises adversely affects NEPI first. Meanwhile, there is no 
evidence of the frequency of currency and twin crises affecting LPI in a direct or 
indirect way.
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growth. Since the latter is positively related to the total number of 
environmental policy instruments aimed at safeguarding biodiversity, 
the increased occurrence of banking crises worldwide can entail a 
depletion of funding available for biodiversity conservation through the 
contraction of global economic growth.

Apart from causing the shortage of funding for biodiversity conser
vation, banking crises adversely impact innovation and technological 
adoption, e.g. Hardy and Sever (2021), thereby impeding the replace
ment of outdated equipment which can damage biodiversity even when 
operated by benevolent and environmentally-oriented firms. Also, 
banking crises lead to the expansion of the informal sector in the 
economy, e.g. Colombo et al. (2016). The latter extensively exploits 
low-productive technologies hampering biodiversity, while it is hard to 
impose and enforce fines and other restrictions on the informal firms due 
to their opacity.4

Our findings have a policy implication showcasing that macro
prudential policy measures aimed at averting banking crises and triplets 
may bring about a positive externality, allowing to finance more of 
biodiversity-related environmental policy instruments.5 Namely, if the 

macroprudential policy measures are successful in preventing a world
wide wave of banking crises, no global recession occurs. Hence, more 
funds can be allocated to increase the number of biodiversity-related 
environmental policy instruments. Similarly, firms are more likely to 
adopt technologies safeguarding biodiversity.

Importantly, a decline in the LPI in its turn undermines financial 
stability by increasing the frequency of all the crises except triplets. This 
impact should be offset by increasing NEPI. Hence, it is vital to align the 
goals of biodiversity conservation and financial stability worldwide. To 
this end, environmental and macroprudential policies need to be 
perceived as complements. The need for such complementarity is 
emphasized by Lee et al. (2024) and Luo (2024), albeit in the framework 
distinctive from ours. Namely, Luo et al. (2024) consider a sample of 11 
largest economies during 1992–2020 and conclude that environmental 
policy strengthens the positive impact of macroprudential measures on 
environmental sustainability. Based on a sample of banks from 28 
countries over 2004–2020, Lee et al. (2024) argue that environmental 
policy effectively decreases bank risk in case of ex ante tighter capital 
and leverage regulation.

Thus, our study appears the first to provide empirical evidence that 
the complementarity between environmental and macroprudential 
policy is also essential as regards biodiversity conservation on the global 
scale.

5. Conclusion

Building on local projections as an estimation method, we shed light 
on the relationship between the state of world’s biodiversity proxied by 
the Living Planet Index and the frequency of financial crises during 
1970–2018, also accounting for the role of global economic growth and 

Fig. 1. IRFs for BANK, LPI, NEPI and GDP.
Note: the impulse is associated with the variable mentioned first in the pairwise graphs above, the second variable represents the response. The shaded area cor
responds to the 95 % confidence bands of the impulse response function.

4 Against this backdrop, it is no surprise that there is empirical evidence of an 
increasing number of biodiversity crimes committed during economic and 
financial crises such as illegal logging, hunting, etc. (Troumbis and Zevgolis, 
2020).

5 Delving into specific macroprudential policy instruments is beyond the 
scope of the study, though we conjecture that, apart from conventional mac
roprudential measures, green macroprudential instruments may facilitate the 
financing of biodiversity-related environmental policies. See, for example, 
D’Orazio and Popoyan (2019) for a taxonomy of green macrorudential policies.
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Fig. 2. IRFs for SOVDEBT, LPI, NEPI and GDP.
Note: the impulse is associated with the variable mentioned first in the pairwise graphs above, the second variable represents the response. The shaded area cor
responds to the 95 % confidence bands of the impulse response function.
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Fig. 3. IRFs for CUR, LPI, NEPI and GDP.
Note: the impulse is associated with the variable mentioned first in the pairwise graphs above, the second variable represents the response. The shaded area cor
responds to the 95 % confidence bands of the impulse response function.
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Fig. 4. IRFs for TWIN, LPI, NEPI and GDP.
Note: the impulse is associated with the variable mentioned first in the pairwise graphs above, the second variable represents the response. The shaded area cor
responds to the 95 % confidence bands of the impulse response function.
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total number of biodiversity-related environmental policy instruments 
applied worldwide.

We find that the frequency of banking crises and triplets appears the 
most hazardous for the state of world’s biodiversity. The effect of sov
ereign debt crisis frequency is transmitted through a decrease in the total 
number of biodiversity-related environmental policy instruments. In 
case of currency and twin crises, no impact on the Living Planet Index is 
found. However, a deterioration in the Living Planet Index increases the 
frequency of all the financial crises except triplets. Thus, our findings 
provide evidence in favor of a joint implementation of environmental 
and macroprudential policies to reconcile the goals of biodiversity 
conservation and financial stability.

Data availability

Data will be made available on request.
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