
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/343399962

Ensuring a Post-COVID Economic Agenda Tackles Global Biodiversity Loss.

Available at SSRN: https://ssrn.com/abstract=3647411

Article · August 2020

CITATIONS

0
READS

52

17 authors, including:

Some of the authors of this publication are also working on these related projects:

POLICYMIX View project

Measurements and technologies for conservation View project

Pamela D. McElwee

Rutgers, The State University of New Jersey

63 PUBLICATIONS   1,098 CITATIONS   

SEE PROFILE

Mireille Chiroleu-Assouline

Ecole d'économie de Paris

40 PUBLICATIONS   221 CITATIONS   

SEE PROFILE

Jennifer Clapp

University of Waterloo

141 PUBLICATIONS   3,923 CITATIONS   

SEE PROFILE

Cindy Isenhour

University of Maine

42 PUBLICATIONS   365 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Pamela D. McElwee on 03 August 2020.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/343399962_Ensuring_a_Post-COVID_Economic_Agenda_Tackles_Global_Biodiversity_Loss_Available_at_SSRN_httpsssrncomabstract3647411?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/343399962_Ensuring_a_Post-COVID_Economic_Agenda_Tackles_Global_Biodiversity_Loss_Available_at_SSRN_httpsssrncomabstract3647411?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/POLICYMIX-3?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Measurements-and-technologies-for-conservation?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Pamela_McElwee?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Pamela_McElwee?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Rutgers_The_State_University_of_New_Jersey?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Pamela_McElwee?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mireille_Chiroleu-Assouline?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mireille_Chiroleu-Assouline?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Ecole_deconomie_de_Paris?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mireille_Chiroleu-Assouline?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jennifer_Clapp?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jennifer_Clapp?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Waterloo?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jennifer_Clapp?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cindy_Isenhour?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cindy_Isenhour?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Maine?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cindy_Isenhour?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Pamela_McElwee?enrichId=rgreq-2b789f8900bbc2e2b96ade982f96048f-XXX&enrichSource=Y292ZXJQYWdlOzM0MzM5OTk2MjtBUzo5MjA0ODA5NDA4MzA3MjJAMTU5NjQ3MTE2Njk4NQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf


Ensuring a Post-COVID Economic Agenda Tackles Global Biodiversity Loss 1 

Pamela McElwee1, Esther Turnout2, Mireille Chiroleu-Assouline3, Jennifer Clapp4, Cindy 2 

Isenhour5, Tim Jackson6, Eszter Kelemen7, Daniel C. Miller8, Graciela Rusch9, Joachim H. 3 

Spangenberg10, Anthony Waldron11, Rupert J. Baumgartner12, Brent Bleys13, Michael Howard14, 4 

Eric Mungatana15, Irene Ring16, Rui Santos17 5 

 6 

1 Department of Human Ecology, Rutgers University, New Brunswick, NJ, USA 7 
2 Forest and Nature Conservation Policy Group, Wageningen University, the Netherlands 8 
3 Paris School of Economics, University Paris 1 Panthéon Sorbonne, France 9 
4 School of Environment, Resources and Sustainability, University of Waterloo, Canada 10 
5 Department of Anthropology/Climate Change Institute, University of Maine, Orono, ME, USA 11 
6 Center for the Understanding of Sustainable Prosperity, University of Surrey, Surrey, UK 12 
7 Environmental Social Science Research Group (ESSRG), Budapest, Hungary, and Institute for 13 
Sociology, Centre for Social Sciences, Budapest, Hungary  14 
8 Department of Natural Resources and Environmental Sciences, University of Illinois at Urbana-15 
Champaign, Urbana, IL, USA 16 
9 Norwegian Institute for Nature Research (NINA), Norway 17 
10 Sustainable Europe Research Institute (SERI) Germany, Cologne, Germany 18 
11 Cambridge Conservation Initiative, Cambridge University, Cambridge UK 19 
12 Institute of Systems Sciences, Innovation and Sustainability Research, University of Graz, 20 
Graz, Austria 21 
13 Department of Economics, Ghent University, Ghent, Belgium 22 
14 Department of Philosophy, The University of Maine, Orono, ME, USA 23 
15 Department of Agricultural Economics, University of Pretoria, Pretoria, South Africa 24 
16 International Institute Zittau, Technische Universität Dresden, Zittau, Germany 25 
17 Departamento de Ciências e Engenharia do Ambiente, Universidade Nova de Lisboa, Lisbon, 26 
Portugal 27 
 28 
 29 
 30 
 31 
 32 
 33 
 34 
 35 
 36 
 37 



 

 2 

The COVID-19 pandemic has caused severe impacts to global economies on a scale not 38 

seen in more than a generation. Stay at home policies, widespread travel cancellations, and 39 

restrictions on most communal activities have all dealt a blow to daily economic interactions. 40 

Many affluent countries hit hard by the virus, including the US and countries within Europe, 41 

have been planning and implementing massive investments of government stimulus in 42 

attempts to stave off dramatically rising unemployment and risk of fiscal collapse. Many are 43 

casting these efforts as an attempt to ‘return to normal’ or ‘get the economy back on track’. But 44 

recent assessments of the state of planetary health from the Intergovernmental Science-Policy 45 

Platform on Biodiversity and Ecosystem Services1 and other global bodies tell us that a return to 46 

normal, pre-pandemic business as usual is not acceptable, and will undermine future prosperity 47 

of humans and the planet.  48 

Rapid degradation of ecosystems and biodiversity over the past 50 years has put 49 

enormous stress on the natural systems that supply humanity with food, water and other 50 

benefits from nature, and put up to 1 million species at risk of extinction.2 The IPBES Global 51 

Assessment (GA) report, released in May 2019, linked these changes to direct drivers such as 52 

land/sea-use change (particularly agricultural expansion), direct exploitation of wild species, 53 

climate change, invasive alien species and pollution, all of which, in turn, are shaped by indirect 54 

drivers, such as demographic and social changes and economic interests.1 Indeed, the global 55 

economy has expanded rapidly over the last half century, and the accelerating scale of capital 56 

accumulation and trade flows in the contemporary era have led to telecoupled and spillover 57 

effects, including large-scale habitat destruction that has been linked to the emergence of novel 58 

viral diseases, such as COVID-19.3 Such ecological degradation has long been known to pose 59 
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substantial threats to economic production because of its potential to undermine the natural 60 

resources on which much economic activity is based, as well as problems for human health and 61 

work productivity, but until the emergence of COVID-19, such risks seemed distant.4  62 

Now we are at a crossroads. We must not only address the short-term economic pain in 63 

countries under stay at home orders and social distancing recommendations, but also think 64 

about what kind of economy we want and need for a sustainable, just, and equitable future in 65 

the long-term. Quick ‘fixes’ to get economies back on track are likely to fail to address the deep 66 

pre-existing sustainability and inequality challenges we face, therefore care and consideration 67 

of nature and justice need to be part of any solution. Evidence suggests that many citizens of 68 

the US and EU countries agree that a post-COVID-19 recovery must reflect attention to values 69 

like improving the environment, tackling climate change, and ensuring social equity.5  70 

While many scientists and politicians have been making the arguments for a COVID-19 71 

recovery that is low-carbon6, there has been much less attention to how to include biodiversity 72 

and ecosystems in such a transition for socio-ecological resilience. The few mentions of 73 

biodiversity or ecosystem-based actions related to the current pandemic have primarily focused 74 

on closing wildlife markets as a potential source of novel viruses, or expanding protected 75 

natural areas, rather than attention to the wider issues and drivers that create economic 76 

demands and ecological disruptions in the first place.7,8 Further, initial indications are that 77 

biodiversity is not being prioritized in recovery packages; indeed, the EU in late May released a 78 

draft ‘green recovery’ plan to spend more than €1 trillion on economic stimulus measures the 79 

same week as a new biodiversity strategic plan funded at only €20 billion, with little overlap 80 

between the two approaches.9 Our concern is that biodiversity is too often seen as an 81 
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afterthought: as less important than climate action, or as a detriment to economic expansion or 82 

re-employment. In reality, there are a number of steps and policies that would aid economic 83 

recovery while at the same time addressing many of the root causes of biodiversity loss, 84 

including connections with zoonotic diseases. We revisit some of the analysis from the IPBES 85 

global assessment to help provide guidance on restructuring the global economic system to 86 

reduce pressures on natural systems and encourage a resilient recovery, which in turn might 87 

make pandemics driven by the human-wildlife interface less likely in the future. 88 

Immediate needs 89 

Given the need for rapid and massive inputs of capital to combat economic distress, 90 

government stimulus measures and relief packages can make choices that have positive 91 

impacts on biodiversity and ecosystems and lay the foundations for longer-term resilience. 92 

There is clear evidence for existing economic drivers of biodiversity loss (Figure 1), and to 93 

reverse these trends national governments could now prioritize a series of steps.   94 

1). Shift from environmentally harmful subsidies to beneficial ones. In an era of rising fiscal red 95 

ink, environmentally harmful subsidies make neither economic nor ecological sense. In 2015, 96 

agricultural support potentially harmful to nature amounted to US$100 billion in OECD 97 

countries alone, while fossil fuel subsidies, which generate both end carbon emissions and 98 

water and land pollution at sites of extraction, range between US$300-680 billion per year and 99 

result in estimated global damages of US$5 trillion in reduced natural functioning, offsetting 100 

any economic advantage they confer.10 Many governments subsidize fishing by national fleets, 101 

estimated to be over US$35 billion per year, often encouraging overfishing and exceeding the 102 

net economic benefit obtained.11 Overall, the amount of finance mobilized to promote 103 
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biodiversity is conservatively estimated to be outweighed by environmentally harmful subsidies 104 

by a factor of ten.10  105 

Subsidies are not in and of themselves inherently bad; they are a useful tool for 106 

governments to make investments in areas that can promote ecosystem resilience. But now is 107 

the time to eliminate those subsidies that drive biodiversity loss and carbon emissions, 108 

although unfortunately, the current turmoil in global oil markets is driving some countries to 109 

the opposite conclusion. Many of the existing subsidy policies were put in place for other 110 

reasons, such as to maintain the economic viability of rural areas, or support new industries, 111 

but such objectives can be achieved with positive approaches that promote public goods, 112 

rather than the over-exploitation of natural resources with significant long-term costs. 113 

However, subsidy reform often is challenged by vested interests.12 Studies of reform successes 114 

undertaken by a handful of countries suggest the need to act quickly when presented with 115 

windows of opportunity that may be outside the influence of domestic policy makers and 116 

unrelated to the environment (for example, current human health crises); build alliances 117 

between economic and environmental interests in common; devise targeted measures to 118 

address potential impacts on competitiveness and income distribution; build a robust evidence 119 

base on the social costs and benefits of reform; and encourage broad stakeholder 120 

engagement.13 121 

Existing positive subsidies with outcomes on biodiversity that could be expanded in 122 

COVID-19 recovery plans include support to farmers who conserve and better provision 123 

ecosystem health on their lands, used within both the US Conservation Reserve Program and 124 

the EU Common Agricultural Policy. However, in both cases, positive subsidies to encourage 125 
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environmentally friendly farming practices (for example, conservation set-asides, organic 126 

agriculture, low-intensity systems, integrated farm management, and preservation of landscape 127 

of high-value habitats) are usually outweighed by other government subsidies that encourage 128 

overproduction and agricultural expansion.14  129 

The pandemic has further revealed that shorter supply chains are more resilient and 130 

contribute to local food sovereignty, which may reverse previous trends towards vertical 131 

consolidation and extended global trade in agricultural products.15 One additional form of 132 

public subsidy that can be used to support this transition to local foodsheds is through public 133 

procurement. Just as government purchases of medical supplies has spurred needed 134 

production for the COVID-19 response, the power of public purchasing of food grown using 135 

biodiversity-protecting agro-ecological methods can increase local production and encourage 136 

an upscaling of environmentally sound investments.16  137 

2). Expand new taxation policies for environmental harms. Environmental policy has a long 138 

history of using environmental taxes to reduce pollution and increase resource use efficiency, 139 

such as gas taxes or plastic bag fees; however, very few direct consumption or other taxes have 140 

been designed specifically to preserve biodiversity. Many taxes on activities or products 141 

exerting negative (and often indirect) effects on ecosystems and biodiversity rely either on the 142 

polluter-pay principle or on the user-pay principle, which can serve to nudge people towards 143 

certain behaviors (such as bottle recycling fees), but most existing taxes are too low to 144 

significantly reduce negative impacts.17 Currently, given the need to rapidly raise sources of 145 

revenue for local, state and national governments, ecosystem-related taxes could be increased 146 

and expanded, including resource extraction taxes (e.g. timber); pesticide taxes; diffuse 147 
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pollution taxes, including water pollution charges and taxes; air pollution and gasoline taxes, 148 

given that air pollutants harm ecosystems through acidification and eutrophication of inland 149 

waters; carbon taxes; and waste and packaging taxes.18 The experience of a recent carbon tax 150 

in France, which was met by protests from the Yellow Vests movement, may seem a 151 

discouraging example, but in fact well-designed taxes that include a way to address equity 152 

concerns so that they do not unfairly fall on certain populations are likely to receive more 153 

public support.19 For example, proposals for a carbon fee/tax that is paired with a dividend can 154 

help solve these problems, since a majority of mostly low and middle income households would 155 

receive more in dividends than they would spend in higher taxes.20 However, rather than 156 

seeking to increase taxes on some industries causing environmental damage, some post-COVID 157 

recovery packages are actually moving in the opposite direction by reducing taxes and relaxing 158 

regulations, a short-term strategy for economic stimulus that is likely to have longer-term 159 

negative health and environmental consequences (Figure 2).21  160 

Governments can also seek to reform tax havens and retain more revenue at home in 161 

an era of tightening belts. Offshore and hidden accounts reduce the amount of financing 162 

available to governments for global public goods provisioning, and provide bad actors with 163 

opportunities to avoid financial scrutiny, reducing the impact of policies such as certification or 164 

supply chain monitoring. A recent study of tax havens found that 70% of known fishing vessels 165 

implicated in illegal fishing are flagged in a tax haven, and that nearly 70% of foreign capital to 166 

the largest companies raising soy and beef in the Amazon, prime drivers of deforestation, were 167 

channeled through tax havens.22 Preventing companies who use tax havens from reaping any 168 
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benefits of post-COVID recovery money from public coffers is one possible action that could be 169 

taken.  170 

3). Institute criteria to guide greener investments that support biodiversity. In the short term, 171 

as the private sector seeks grants and loans to shore up payrolls and ensure the possibility of 172 

longer-term viability, governments should seek to prioritize support for those businesses that 173 

do not harm biodiversity, and put restrictions on those that accept investment. For example, 174 

after the 2008-9 automotive company bailout in the US, the Obama administration had 175 

leverage to work with car manufacturers to increase fuel economy standards, and the 2009 176 

American Recovery and Reinvestment Act provided numerous loans and tax credits towards 177 

greener vehicle development.23 Similar plans could be required for businesses receiving bailout 178 

funds, including having biodiversity risk mitigation plans, requiring disclosures of impact, and 179 

building ecosystem considerations into decision-making; so far, only Canada has proposed that 180 

bailout funds to large corporations will require adherence to carbon disclosure standards. 181 

Evidence suggests that currently few strings are being attached to stimulus and bailout money 182 

for private corporations, such as airlines, which outside of France have not been required to 183 

tackle reduced carbon emissions as part of their receipt of public funds. Other relevant 184 

examples could include requirements for any financial support to the cruise industry to 185 

minimize their considerable contribution to ocean pollution.24 Such measures and standards 186 

need to be combined with transparency as to where bailout funds and stimulus investments are 187 

being directed, so as to harness public scrutiny of these efforts.25 188 

For the financial sector, including banks, wealth and pension funds, private equity, 189 

insurance companies, and others, a mix of regulations and incentives would encourage 190 
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investments in sectors and technologies that reduce pressures on nature.26 Privately funded 191 

large-scale land acquisitions in many tropical countries, particularly for export commodities, 192 

have been implicated in higher rates of deforestation, even outside the investment lands.27 The 193 

FIRE sector (finance, insurance and real estate) is increasingly implicated in biodiversity loss; for 194 

example, increased farmland prices resulting from investments in specialized real estate trusts 195 

may drive agricultural expansion that leads to ecosystem alteration.28 Trends towards 196 

securitization (bundling of nontraded assets or debt and risk transformed into a tradable asset) 197 

represented in commodity index funds, futures markets, and derivatives markets have grown 198 

dramatically, are increasingly complex, and are increasingly disconnected to actual material 199 

flows of goods.29, 30 For example, futures contracts are a key factor in the production and trade 200 

of agricultural commodities such as soy, coffee, tea and palm oil. While they offer potential 201 

income stability to manage risks for producers, they are also an opportunity for speculation and 202 

hedging on price movements that have environmental implications: there is evidence that 203 

speculation in agricultural derivatives markets contributed to higher and more volatile food 204 

prices in 2007 and 2008, which in turn drove investment in the expansion of production.31  205 

However, the financial sector is also an important potential pressure point to curb the 206 

negative impacts of public and private actors on the environment.32 The Network for Greening 207 

the Financial System has noted that central banks can play a key role to ensure environmental 208 

standards are set and met (as well as move quickly), and the EU’s new sustainable finance 209 

guidelines are one example; these standards provide for liability of banks for the socio-210 

environmental impact of their investments, and could be accelerated in the post-COVID 211 

recovery.33 Indeed, research shows that banks that adopt environmental standards show less 212 
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exposure to risk.34 Emphasizing the risks of ‘stranded assets’ (such as oil reserves) has been an 213 

effective strategy to guide disinvestment in the fossil fuel sector35; this model could be 214 

translated to biodiversity concerns by emphasizing the risks that come with agribusiness 215 

investments that might have liabilities around pesticide pollution or loss of crucial pollinators, 216 

as one case study has shown.36 While securities, derivatives, and other speculative financial 217 

instruments bring with them considerable ecological and economic risks, more sustainable and 218 

secure options exist in capital markets, such as ‘green’ bonds, which raise funds for both private 219 

and public investment in sustainable projects, and these may seem more attractive in a 220 

recovery economy. Green bonds have raised hundreds of billions for renewable energy and 221 

infrastructure for low-carbon futures37; however, similar initiatives for biodiversity are not yet 222 

in place, as less than 3% of the existing bond market goes to agriculture and forestry 223 

investments.38  224 

Improved financial standards also need to be tied to public disclosure of information on 225 

investments. Studies of corporate social responsibility standards, certification, disclosure, and 226 

other voluntary actions by companies and investment sources suggest that these tools can be 227 

effective given the right circumstances.39 For example, shareholder activism and socially-228 

conscious investment around climate often uses information from the Carbon Disclosure 229 

Project to evaluate risks and impacts of participating corporate entities40; similar reporting and 230 

disclosure around biodiversity impacts would help direct investment. However, these voluntary 231 

instruments are usually limited due to a lack of systematic monitoring and reporting of impacts 232 

of sourcing practices; lack of follow-up within commodity chains, leading to concerns about 233 

‘greenwashing’; and insufficient economic benefits for companies to adopt sustainable 234 



 

 11 

practices in the first place.41 Investment standards and statutes could expand fiduciary 235 

responsibilities to address some of these problems42; for example, use of third-party beneficiary 236 

standing would allow outside parties to take legal action if principles adopted by companies are 237 

not followed.  238 

4). Funding work programs and universal basic income with an ecosystem focus. In the 239 

immediate aftermath of the economic crisis, government-supported work programs can be 240 

essential in reducing widespread unemployment. Just as the Works Progress Administration 241 

and Civilian Conservation Corps were used in the US during the Great Depression, jobs in 242 

ecological restoration and green infrastructure could be a source of both employment and 243 

ecological benefits.43 Given current demands for increased racial justice, and the 244 

disproportionate impact COVID-19 has had on communities of color, such employment 245 

programs can be targeted to these harder-hit areas, such as in urban ecosystem restoration and 246 

green infrastructure.44 A recent survey of economists found that stimulus measures focused on 247 

green infrastructure (both biodiversity and climate) were rated among the most positive 248 

potential measures, delivering both short and long term economic and societal benefits, while 249 

airline bailouts were rated as the worst stimulus option.6 Experience shows that these 250 

investments work; marine restoration projects funded as part of the American Recovery and 251 

Reinvestment Act (ARRA) in 2009 generated more jobs per million USD invested than many 252 

other sectors, such as fossil fuels.45 Many payments for environmental services (PES) programs 253 

globally have been used to support employment in activities such as invasive species removal, 254 

reforestation and restoration, and other investments in both people and nature46, and these 255 

could be rapidly upscaled, as they usually have more demand than finances allow.  256 
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The COVID-19 pandemic has also opened space for consideration of "emergency basic 257 

income" proposals, such as paying US$2000 per person monthly until the pandemic subsides, as 258 

a quick, efficient, non-bureaucratic method to put cash into people's hands for basic needs.47 259 

Given the precariousness of many households revealed during this crisis, longer term universal 260 

basic income (UBI) support and other policies could emerge as well in the wake. UBI could have 261 

biodiversity impacts in that a subsistence-level UBI has been suggested as a way to facilitate 262 

simpler lifestyles with smaller ecological footprints, and to valorize unpaid work such as child 263 

raising or volunteer activity that typically has a lower carbon footprint than paid labor.48 UBI 264 

subsidies could also be raised via sources like carbon or pollution taxes, as noted above, in 265 

which the revenue is then distributed as a per capita dividend. Similar programs that have tied 266 

payments to environmental behaviors, such as some conditional cash transfer (CCT) programs 267 

and payments for environmental services, show that such programs can work if incentives are 268 

structured appropriately and local monitoring and legitimacy is strong.49 In fact, recent analysis 269 

of a CCT program in Indonesia shows that it reduced deforestation, although it was not 270 

designed for conservation ends.50  271 

A roadmap for longer-term economic strategies and priorities 272 

In the longer-term, both governments and market actors must aim to achieve a more 273 

sustainable economy that better integrates the protection of nature. The relentless expansion 274 

of the current global economy underpins the drivers of biodiversity loss, as well as contributing 275 

to continuing inequality, and a transformative change of the economy is urgently needed.51, 52 276 

The GA assessed a series of possibilities, based on evidence of effectiveness of existing policies 277 

and scenarios of what future worlds might look like, declaring a need for “incorporating the 278 
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reduction of inequalities into development pathways, reducing overconsumption and waste 279 

and addressing environmental impacts, such as externalities of economic activities, from the 280 

local to the global scales.”1 Below we focus on some key steps that can be taken over the 281 

longer-term to ensure transformative economic change (Figure 3).  282 

1). Rethink production models. Shorter and more localized supply chains are likely to be 283 

inevitable in a post-COVID-19 world, as the current just-in-time models have revealed 284 

themselves to be vulnerable to interruption.53 Many supply chains already faced systemic risks 285 

inherent in the dependency of business on ecosystem services that are overused or poorly 286 

managed.54 For example, over the past several decades, commodity chain verticalization in 287 

agribusiness has created the conditions for overproduction with negative impacts for 288 

biodiversity, driven in part by private equity investments that pressure many producers to cut 289 

costs, the collapse of international commodity agreements that have resulted in increased 290 

production even when not met by demand, and current trade rules that encourage 291 

unsustainable sourcing.28 Shifting from global supply chains to more localized production needs 292 

to balance efficiency with resilience, and will require new production sites and models, such as 293 

new breeds or crop practices for shorter food supply chains. All these will need to be planned 294 

sustainably and with the participation of multiple stakeholders, including consumers. Such 295 

restructuring of supply chains can partially address the existing ecologically unequal exchange 296 

embodied in land intensive commodities, which have depleted natural stocks of originating 297 

countries.55  298 

At the same time, global trade will continue to be needed, particularly as not all areas 299 

can supply sufficient food in localized supply chains.56 Thus these efforts can be supported by 300 
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reformed trade agreements, which need to shift from their dominant focus on trade 301 

liberalization towards securing fairness, equity and sustainability, including rules that provide 302 

greater policy space for governments to prioritize and support local production standards.57 303 

Work within WTO has aimed at eliminating economically distorting subsidies, but could be 304 

expanded by creating a true “green box” for biodiversity-friendly initiatives to encourage 305 

elimination of ecologically harmful subsidies and overproduction stimulated by trade 306 

distortions. Other work within trade regimes has included the EU’s consideration of carbon 307 

border taxes to discourage leakage, and similar steps could be taken for green production 308 

supply chains that avoid land-based emissions and preserve biodiversity in particular.58 309 

Reforming global trade and production will also require multinational corporations to move 310 

away from the paradigm that their primary financial aim is to maximize dividends for 311 

shareholders, which often encourages unsustainable overproduction.59 312 

 313 
2) Rethink ways to reduce excess consumption. Consumption is a major driver of unsustainable 314 

production, and the GA encouraged countries to focus on “improving standards, systems and 315 

relevant regulations aimed at internalizing the external costs of production, extraction and 316 

consumption (such as pricing wasteful or polluting practices, including through penalties); 317 

promoting resource efficiency and circular and other economic models; voluntary 318 

environmental and social certification of market chains; and incentives that promote 319 

sustainable practices and innovation.”1 The COVID-19 pandemic may accelerate trends towards 320 

reduced consumption, given massively reduced travel and rethinking what counts as a good 321 

quality of life.60 However, many immediate stimulus measures that have been proposed focus 322 
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on increased consumption, such as reductions in VAT taxes, without much attention to the 323 

ecological impacts of such actions.  324 

Steps to reduce excess consumption can include both incentives and regulations: 325 

targeting consumer behavior with tools such as education initiatives, choice architecture, and 326 

collaborative consumption (such as sharing and reuse), as well as resource use caps and 327 

changes in incentives and subsidies.61, 62 The idea of circular economies and decoupling 328 

resource use and economic growth is slowly catching on in some European countries, but is not 329 

yet widespread elsewhere.63 Some have posited that transitions within economic sectors, such 330 

as from resource-intensive production of natural resources to more service or financially-331 

oriented economies (which may be accelerated by COVID-19 work-from-home trends), would 332 

lead to smaller environmental impacts. Evidence suggests, however, that consumption by those 333 

working in the services sectors may outweigh gains from shifts in production, indicating that 334 

both production and consumption strategies need to go hand in hand.64 Overall, the conclusion 335 

of several recent reports is that no sustainable future that meets both human needs and stays 336 

within planetary boundaries is possible without decreases in consumption among the wealthier 337 

nations.65  338 

3). Shift fiscal policies to reflect environmental values. Currently governments have a great 339 

deal of concern about how they will balance budgets and manage long-term fiscal stressors, 340 

particularly subnational areas with yearly requirements for balanced budgets and the inability 341 

to borrow or go into debt. This is forcing hard choices that have long-term consequences; for 342 

example, New York City, facing a budget deficit of US$7 billion in lost tax revenue since the 343 

pandemic, has proposed a more than 10% cut to the city’s parks department budget, despite 344 



 

 16 

green space having been an important physical and mental health benefit during lockdown 345 

policies.66 346 

 In light of these challenges, ensuring that state fiscal policies continue to reflect 347 

environmental values and encourage biodiversity is important, and novel financing can help 348 

subnational areas balance their budgets. For example, ecological fiscal transfers (EFT) are a 349 

policy instrument used to redistribute tax revenues among public actors based on ecological or 350 

conservation-related indicators. States have long redistributed public revenues from higher to 351 

lower levels of government to help the latter cover their expenses in providing public goods and 352 

services, but comparatively new is the rationale to use fiscal transfers for biodiversity or 353 

conservation. EFT use ecological indicators (such as the quantity and quality of protected areas 354 

or forest areas) as part of fiscal redistribution formulas, e.g., as a means to compensate 355 

municipalities for their conservation expenses or paying for the spillover benefits of related 356 

areas beyond municipal boundaries.67 To date, there are only a few countries globally that have 357 

implemented EFT (such as Brazil, India, Portugal and France), although there is good potential 358 

to do so with low transaction costs.68, 69 For example, India now distributes 7.5% of its national-359 

level tax revenue based on state forest cover indicators.70 Such approaches can be encouraged 360 

and expanded to assist local governments in supporting conservation while also providing 361 

opportunities for citizens to enjoy more green spaces. 362 

4). Ensure continued international conservation funding. Although governments will be 363 

financially strapped for the foreseeable future, and international aid flows are likely to 364 

decrease, there will still be a need to support international funding for conservation and 365 

sustainable development initiatives, both in the immediate short-term as well as over time. 366 
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Currently, most countries spend only a fraction (less than 1%) of their GDP on "biodiversity-367 

related activities", either for domestic support or foreign environmental aid71, and while private 368 

investment has been substantial in the past72, it is likely to be under strain given current 369 

economic challenges. Even before the pandemic, existing funding was insufficient: for example, 370 

fully implementing activities under the existing Aichi Biodiversity Targets was estimated to 371 

require up to US$ 440 billion in investment to seriously tackle biodiversity loss.73 Increasing 372 

corporate contributions towards conservation, such as from agribusiness and fishing industries 373 

that depend on healthy ecosystems, has been suggested as part of a revamped global 374 

biodiversity accord.74 375 

Now, needs are even greater. Rising unemployment and food insecurity in the global 376 

South as a result of COVID-19 will likely increase pressure on local ecosystems, such as 377 

expansion of agriculture or the wildlife trade, which damages biodiversity and enhances the risk 378 

of future epidemics. Indeed, there is evidence that falling ecotourism dollars and reduced 379 

ranger activity as a result of COVID-19 is leading to more poaching in some areas.75 Some small-380 

scale fisheries, which employ 90% of people in the fishing industry, have virtually collapsed as 381 

China has no longer imported their products since the virus emerged.76 Thus ensuring 382 

employment and livelihood protections for these workers in resource sectors and conservation 383 

areas has been suggested as a priority for global aid packages.75 However, increasing funding 384 

for nature conservation alone will not be sufficient if the indirect drivers of biodiversity loss are 385 

not addressed, and therefore needs to be in concert with the other steps outlined above.  386 

5). Address inequality. Economic inequality is problematic on its own, but it also generates 387 

poorer environmental outcomes; for example, income inequality is associated with excess 388 



 

 18 

consumption among richer classes77, and more unequal countries also tend to have higher rates 389 

of loss of biodiversity.78  Inequality works in several ways, by both increasing risks and changing 390 

collective incentives to tackle environmental problems. For example, burdens of environmental 391 

risk also tend to fall on those of lower income classes; poorer and minority communities often 392 

face “pollution inequity”, in that they are not just exposed to more pollution but their 393 

ecological footprints are smaller and they cause less pollution.79 Inequality can also decrease 394 

people’s motivation to participate in biodiversity conservation measures if they do not see the 395 

potential benefits of doing so80, and can undermine democratic decision-making to protect 396 

collective public goods.81  397 

Traditional policies to tackle inequality, such as fairer taxation, fees on wealth transfer, 398 

and other measures, can be combined with attention to biodiversity: for example, VAT taxes on 399 

luxury goods with higher negative environmental costs.82 Minimum wage policies also have 400 

potentially positive environmental impacts83, and sustainable life cycle assessments for 401 

products could, for example, include living wages for employees as a criteria.84 Moving towards 402 

a more sustainable economy may create inequalities in and of itself, such as job displacements 403 

in certain sectors (e.g. oil and gas).85 The concept of just transitions captures the idea that any 404 

transformation to a more sustainable economy should not fall on the backs of those already 405 

suffering disproportionate impacts. Combining economic measures to reduce inequality with 406 

stimulus investments in major retooling of energy, land use and other sectors can help facilitate 407 

this more just transition.86  408 

6). Adopt new economic metrics and models. The GA called for “a shift beyond standard 409 

economic indicators such as Gross Domestic Product (GDP) to include those able to capture 410 
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more holistic, long-term views of economics and quality of life.”1 Changing the metrics used to 411 

assess the economy reflects the increasing evidence of the limitations and biases of dominant 412 

measures such as GDP and HDI (Human Development Indices) and the ways in which they 413 

promote economic growth and associated unsustainable practices.87 Replacing or broadening 414 

them with alternative measures of social welfare would allow inclusion of diverse values and 415 

indicators of well-being.88 Metrics like the Index of Sustainable Economic Welfare or the 416 

Genuine Progress Indicator (GPI) often subtract “bads” like environmental degradation and 417 

biodiversity loss in monetary terms and add in “goods” not traditionally included in GDP, such 418 

as the value of unpaid work.89 Other approaches such as Material Flow Accounting (MFA) and 419 

Natural Capital Accounting that incorporate environment and ecosystems, and which can 420 

account for the movement of resources across geopolitical borders, have been developed in the 421 

past two decades.90, 91 Increasingly, accounting systems such as the UN System of National 422 

Accounts are adopting these new metrics92, and recently, local, regional and national 423 

governments, including different US states, have shown interest in these measures as well.93 424 

While there is as of yet insufficient empirical evidence of the effectiveness of the new 425 

environmental accounting approaches, they are helpful as a tool to facilitate dialogue on the 426 

diverse values of nature and biodiversity. 427 

 428 
Conclusion: Envisioning a Sustainable Economic Future 429 

Disruptive change has been identified as an important impetus to dramatic sustainability 430 

transformations.94 We currently have a unique opportunity to seize the moment and consider 431 

the economy we want and need for a sustainable, just, and equitable future in a post-pandemic 432 

world.95 Simply tinkering with the status quo was always unlikely to be sufficient to meet the 433 
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large-scale challenge represented by the biodiversity crisis1, therefore taking advantage of the 434 

current COVID-19 crisis to change course and rethink conservation96 as well as how we manage 435 

the global economy seems opportune. As we formulate a recovery agenda, as well as the post-436 

2020 biodiversity framework of the Convention on Biological Diversity, both should have 437 

targets specifically related to altering the economic and financial system to tackle the drivers of 438 

biodiversity and ecosystem loss. Such measures to protect biodiversity as we have outlined 439 

here can be combined with other suggested approaches for a low-carbon recovery, given that 440 

climate change poses a very real threat to species health and ecosystem functioning as well.1 441 

There is evidence for public support in the US for combining biodiversity, climate and economic 442 

policies into one97, and some have suggested the postponed UN climate and biodiversity 443 

meetings be joined together, as both are now rescheduled for later in 2021. 444 

The fact that we are not seeing progress on tying stimulus measures to transformative 445 

economic change is worrisome, and indeed, some post-COVID recovery measures are taking us 446 

in the wrong direction. Reducing taxes, subsidizing fossil fuel production, and relaxing 447 

environmental regulations are all ‘recovery’ steps currently being taken by countries from the 448 

US to Vietnam (Figure 2 and Supplementary Material). Even more ambitious proposed policies, 449 

like the Green New Deal in the US, which focuses on investments in both low-carbon 450 

infrastructure and ecological restoration, tackles economic problems only through a vision of 451 

expanded Keynesian welfare economics.98 Such an approach does not adequately tackle the 452 

larger issue of how to reform other economic drivers of biodiversity loss and climate change we 453 

have outlined here, such as expanded global trade and financialization of production. 454 

Integrating biodiversity across economic and public sectors will require ambition and vision that 455 
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few countries seem willing to undertake, although a handful of roadmaps to ‘build back better’ 456 

have been proposed by influential organizations.99, 100 Overall, envisioning and implementing a 457 

new economic paradigm that tackles these many challenges will be a substantial task, requiring 458 

a transformative approach that entails a reshaping of multiple incentives that steer economies 459 

in ways that preserve, rather than undermine, biodiversity. Taking advantage of this unique 460 

crisis situation before us, we should take bold steps to address the economic drivers of 461 

biodiversity loss and set our world on a path to ecological and social sustainability. 462 

 463 

 464 

 465 

Acknowledgements: We thank the team at the IPBES Secretariat, particularly Anne 466 

Larigauderie, Hien Ngo and Maximilien Guèze, for the support and opportunity to contribute to 467 

the Global Assessment, and the Co-Chairs Sandra Díaz, Eduardo S. Brondízio and Josef Settele 468 

for their guidance during the process. Pamela McElwee acknowledges the support of the Dean’s 469 

biodiversity fund of the School of Environmental and Biological Sciences at Rutgers and a 470 

National Science Foundation grant #1853759 “Understanding the Use of Ecosystem Services 471 

Concepts in Environmental Policy”; Mireille Chiroleu-Assouline acknowledges support of the 472 

Agence Nationale de la Recherche (ANR-17-EURE-0001); Cindy Isenhour acknowledges support 473 

from the National Science Foundation Convergence Program; Eszter Kelemen has received 474 

support from the János Bolyai Research Grant of the Hungarian Academy of Sciences; Daniel 475 

Miller acknowledges support from the John D. and Catherine T. MacArthur Foundation; 476 



 

 22 

Graciela Rusch acknowledges support of the Norwegian Institute for Nature Research (NINA) 477 

and the Norwegian Environmental Agency. 478 

 479 

References 480 

1.  IPBES. (2019) Summary for Policymakers of the Global Assessment on Biodiversity and 481 

Ecosystem Services (Intergovernmental Science-Policy Platform on Biodiversity and 482 

Ecosystem Services) https://ipbes.net/news/ipbes-global-assessment-summary-483 

policymakers-pdf 484 

2. Díaz, S., Settele, J., Brondízio, E., Ngo, H., Agard, J., Arneth, A., Balvanera, P., Brauman, K., 485 

Butchart, S., Chan, K., et al. (2019). Pervasive human-driven decline of life on Earth points to 486 

the need for transformative change. Science 366, eaax3100. 487 

3.  Johnson, CK, Hitchens, PL, Pandit, P.S., Rushmore, J., Evans, T.S., Young, C., and Doyle, M. 488 

2010. Global shifts in mammalian population trends reveal key predictors of virus spillover 489 

risk. Proc. Royal Soc. B-Biol Sci 287, 20192736.  490 

4. World Economic Forum. (2020). Global Risks Report (WEF). 491 

https://reports.weforum.org/global-risks-report-2020/ 492 

5. IPSOS. (2020). Two thirds of citizens around the world agree climate change is as serious a 493 

crisis as Coronavirus (IPSOS). https://www.ipsos.com/en/two-thirds-citizens-around-world-494 

agree-climate-change-serious-crisis-coronavirus 495 

6. Hepburn, C., O’Callaghan, B., Stern, N., Stiglitz, J., and Zenghelis, D. (2020). Will COVID-19 496 

fiscal recovery packages accelerate or retard progress on climate change? Oxford Rev. 497 

Econ. 36(S1). 498 



 

 23 

7. Eskew, E and Carlson, C. (2020). Overselling wildlife trade bans will not bolster conservation 499 

or pandemic preparedness. Lancet Planet. Health 4, e215-e216. 500 

8. Lambertini, M., Maruma Mrema, E., and Neira, M. Coronavirus is a warning to us to mend 501 

our broken relationship with nature. The Guardian, June 17 502 

https://www.theguardian.com/commentisfree/2020/jun/17/coronavirus-warning-broken-503 

relationship-nature 504 

9. EU (2020). EU Biodiversity Strategy for 2030: Bringing nature back into our lives (European 505 

Union). https://ec.europa.eu/info/files/communication-eu-biodiversity-strategy-2030-506 

bringing-nature-back-our-lives_en 507 

10. OECD (2019). Biodiversity: Finance and the Economic and Business Case for Action 508 

(Organization for Economic Cooperation and Development). 509 

https://www.oecd.org/environment/resources/biodiversity/G7-report-Biodiversity-Finance-510 

and-the-Economic-and-Business-Case-for-Action.pdf 511 

11. Sumaila, U., Ebrahim, Schuhbauer, A. , Skerritt, D., Li, Y.,  Kim, H.S., Mallory, T., Lam, V., and 512 

Pauly, D. (2019). Updated estimates and analysis of global fisheries subsidies. Mar. Policy, 513 

103695. 514 

12.  Dempsey, J., Martin, T., and Sumaila, U. (2020). Subsidizing extinction? Conserv. Lett. 13, 515 

e12705. 516 

13. OECD (2017). The Political Economy of Biodiversity Policy Reform (Organization for 517 

Economic Cooperation and Development). https://doi.org/10.1787/9789264269545-en. 518 

14. Simoncini, R., Ring, I., Sandstrom, C., Albert, C., Kasymov, U., and Arlettaz, R. (2019). 519 

Constraints and opportunities for mainstreaming biodiversity and ecosystem services in the 520 



 

 24 

EU’s Common Agricultural Policy: Insights from the IPBES assessment for Europe and 521 

Central Asia. Land Use Policy 88, 104099. 522 

15. Reisch, L., Eberle, U., and Lorek, S. (2013). Sustainable food consumption: An overview of 523 

contemporary issues and policies. Sustainability: Science, Practice, and Policy 9, 7–25. 524 

https://doi.org/10.1080/15487733.2013.11908111 525 

16. Lindström, H., Lundberg, S., and Marklund, P. O. (2020). How green public procurement can 526 

drive conversion of farmland: An empirical analysis of an organic food policy. Ecol. Econ. 527 

172, 106622. 528 

17. Ekins, P. (1999). European environmental taxes and charges: Recent experience, issues and 529 

trends. Ecol.l Econ. 31, 39–62. https://doi.org/10.1016/S0921-8009(99)00051-8J. 530 

18. Hogg, D., Skou Andersen, M., Elliott, T., Sherrington, C., Vergunst, T., Ettlinger, S., Elliott, L., 531 

and Hudson, J. (2014). Study on Environmental Fiscal Reform Potential in 12 EU Member 532 

States (European Commission). https://doi.org/10.2779/792305 533 

19. Boyce, J.K. and Pastor, M. (2013). Clearing the air: incorporating air quality and 534 

environmental justice into climate policy. Clim. Change 120, 801–814 535 

https://doi.org/10.1007/s10584-013-0832-2 536 

20. Boyce, J.K. (2019) The Case for Carbon Dividends (Polity Press). 537 

21. Rosenbloom, D. and J. Markard (2020). A COVID-19 recovery for climate. Science 538 

368(6490): 447. 539 

22. Galaz, V., Crona, B., Dauriach, A., Jouffray, J.B., Österblom, H. and Fichtner, J. (2018) Tax 540 

havens and global environmental degradation. Nat. Ecol. Evol. 2, 1352–1357. 541 



 

 25 

23. Richards, M.J. (2016)  Regulating automakers for climate change: US reforms in global 542 

context. Env. Pol. Gov. 26:  498–509. doi: 10.1002/eet.1726. 543 

24. Carić, H & Mackelworth, P. (2014). Cruise tourism environmental impacts – The perspective 544 

from the Adriatic Sea. Ocean Coast. Manage. 102, 350-363. 545 

https://doi.org/10.1016/j.ocecoaman.2014.09.008. 546 

25. Jotzo, F., Longden, T. and Anjum, Z. (2020). Fiscal stimulus for low-carbon compatible 547 

COVID-19 recovery: criteria for infrastructure investment. (Centre for Climate & Energy 548 

Policy, Crawford School of Public Policy, Australian National University). 549 

26. Galaz, V., J. Gars, F. Moberg, B. Nykvist, and C. Repinski.  (2015) Why ecologists should care 550 

about financial markets. Trends Ecol. Evol. 30, 571–580. 551 

27. Davis, K.F., Koo, H.I., Dell’Angelo, J., DiOrorico, P., Estes, L., Kehoe, L., Kharratzadeh, M., 552 

Kuemmerle, T., Machava, D., and Rodrigues Pais, A.et al. (2020). Tropical forest loss 553 

enhanced by large-scale land acquisitions. Nat. Geosci. https://doi.org/10.1038/s41561-554 

020-0592-3 555 

28. Clapp, J. and Isakson, S.R. (2018). Risky returns: The implications of financialization in the 556 

food system. Dev. Change 49, 437–460. 557 

29. Galaz, V. and Pierre, J. (2017). Superconnected, complex and ultrafast: governance of 558 

hyperfunctionality in financial markets. Complexity, Governance & Networks 3, 12–28. 559 

30. Clapp, J. (2014). Financialization, distance and global food politics. J Peasant Stud 41, 797-560 

814.  561 

31. Clapp, J. and Helliner, E. (2012). Troubled futures? The global food crisis and the politics of 562 

agricultural derivatives regulation. Rev Int Polit Econ 19, 181–207 563 



 

 26 

32. Jouffray, JB, Crona, B., Wassénius, E., Bebbington, J., and Scholtens, B. (2019). Leverage 564 

points in the financial sector for seafood sustainability. Sci Adv 5, eaax3324 DOI: 565 

10.1126/sciadv.aax3324 566 

33. EU High-Level Expert Group on Sustainable Finance (2019). Financing a Sustainable 567 

European Economy: Final Report of the High-Level Expert Group on Sustainable Finance 568 

(European Union). https://ec.europa.eu/info/sites/info/files/180131-sustainable-finance-569 

final-report_en.pdf 570 

34. Gangi, F., A. Meles, E. D'Angelo, and L. M. Daniele. (2018). Sustainable development and 571 

corporate governance in the financial system: Are environmentally friendly banks less 572 

risky? Corp Soc Resp Env Ma. 26, 529–547. 573 

35. Caldecott, B. (2017). Introduction to special issue: stranded assets and the environment. J 574 

Sustainable Finance & Investment 7:1-13.  575 

36.  WWF France (2019). Into the wild: Integrating nature into investment strategies. (World 576 

Wildlife Fund) 577 

https://d2ouvy59p0dg6k.cloudfront.net/downloads/report_wwf_france___axa_into_the_578 

wild_may_2019__dv.pdf 579 

37.  Flammer, C. (2020). Green bonds: Effectiveness and implications for public policy. Environ 580 

Energy Policy Econ 1, 95-128  581 

38.  Climate Bonds Initiative. (2020). Unlocking Brazil’s Green Investment Potential for 582 

Agriculture 2020 (CBI) 583 

https://www.climatebonds.net/files/reports/brazil_agri_roadmap_english.pdf 584 



 

 27 

39. Boiral, O., Heras-Saizarbitoria, I. and Brotherton, M.C. (2017). Corporate biodiversity 585 

management through certifiable standards. Bus Strategy Environ 27, 389–402. 586 

40. Qian, W. and Schaltegger, S. (2017). Revisiting carbon disclosure and performance: 587 

Legitimacy and management views. Br Account Rev 49, 365-379. 588 

41. Lambin, E.F. et al. (2018). The role of supply-chain initiatives in reducing deforestation. Nat 589 

Clim Change 8, 1–8.  590 

42. Gary, S. (2019). Best interests in the long term: Fiduciary duties and ESG integration. U. 591 

Colo. L. Rev. 90, 371. 592 

43. Norton, A., Seddon, N., Agrawal, A., Shakya, C., Kaur, N., and Porras, I. (2020). Harnessing 593 

employment-based social assistance programmes to scale up nature-based climate action. 594 

Phil. Trans. R. Soc. B 375, 20190127. http://dx.doi.org/10.1098/rstb.2019.0127 595 

44. Mell, I. (2016). Global Green Infrastructure: Lessons for successful policy-making, 596 

investment and management (Routledge). 597 

45. Edwards, P., Sutton-Grier, A. and G. Coyle (2013). Investing in nature: Restoring coastal 598 

habitat blue infrastructure and green job creation. Mar. Policy 38, 65-71 599 

https://doi.org/10.1016/j.marpol.2012.05.020. 600 

46. Turpie, J. K., Marais, C., and Blignaut, J.N. (2008). The working for water programme: 601 

Evolution of payments for ecosystem services mechanisms that address both poverty and 602 

ecosystem service delivery in South Africa. Ecol Econ 65, 788-798. 603 

47.  De Wispelaere, J. and Cooke, J. (2020). Basic income and pandemic preparedness. Green 604 

European Journal, 18 May https://www.greeneuropeanjournal.eu/basic-income-and-605 



 

 28 

pandemic-preparedness/?fbclid=IwAR14CmP0WHVMyjwppn8ot8bwPd-606 

J1mWU_4JZeRKOxMv4kFMJr_ew0K2d-Hk 607 

48. Howard, M., Pinto, J., and Schachtschneider, U. (2019). Ecological effects of basic income. 608 

In The Palgrave International Handbook of Basic Income, M. Torry, ed. (Palgrave 609 

Macmillan), pp. 111–132. 610 

49. Salzman, J., Bennett, G., Carroll, N., Goldstein, A. & Jenkins, M. (2018) The global status and 611 

trends of Payments for Ecosystem Services. Nat Sustain 1, 1–9. 612 

50. Ferraro, P. & Simorangkir, R. (2020). Conditional cash transfers to alleviate poverty also 613 

reduced deforestation in Indonesia. Sci Adv 12 Jun, EAAZ1298 DOI: 10.1126/sciadv.aaz1298 614 

51. UNEP (2015). The financial system we need: Aligning the financial system with sustainable 615 

development (United Nations Environment Program). 616 

52. O’Neill, D.W., Fanning, A.L., Lamb, W.F. and Steinberger, J. (2018) A good life for all within 617 

planetary boundaries. Nat Sustain 1, 88–95.  618 

53. Sarkis, J., Cohen, M.J., Dewick, P. and Schröder, P. (2020). A brave new world: Lessons from 619 

the COVID-19 pandemic for transitioning to sustainable supply and production. Resour 620 

Conserv Recycl 159, 104894. https://doi.org/10.1016/j.resconrec.2020.104894. 621 

54. Nyström, M., Jouffray, J.B., Nordstrom, A., Crona, B., Søgaard Jørgensen, P., Carpenter, S., 622 

Bodin, Ö., Galaz, V. and Folke, C. (2019). Anatomy and resilience of the global production 623 

ecosystem. Nature 575 (7 Nov), 98-108. 624 

55. Prell, C., Sun, L., Feng,  K., He, J., and Hubacek, K. (2017). Uncovering the spatially distant 625 

feedback loops of global trade: A network and input-output approach. Sci Total Environ 626 

586, 401–408. 627 



 

 29 

56. Kinnunen, P., Guillaume, J.H.A., Taka, M., D’Odorico, P., Siebert, S., Puma., M., Jalava, M., 628 

and Kummu, M. (2020). Local food crop production can fulfil demand for less than one-629 

third of the population. Nat Food 1, 229–237. https://doi.org/10.1038/s43016-020-0060-7 630 

57. Birbeck, C.D. (2019). WTO reform: A forward-looking agenda on environmental 631 

sustainability. In WTO Reform: Reshaping Global Trade Governance for 21st Century 632 

Challenges, T.  Soobramanien, B. Vickers, and H. Enos-Edu, eds. (Commonwealth 633 

Secretariat), pp. 33-59. 634 

58. Rocchi, P., Serrano, M., Roca, J., and Arto, I. (2018). Border carbon adjustments based on 635 

avoided emissions: Addressing the challenge of its design. Ecol Econ 145, 126-136. 636 

59. Folke, C., Österblom,H.  Jouffray, J-B., Lambin, E.F., Adger, W.N., Scheffer, M. Crona, B.I.  637 

Nyström, M. Levin, S.A. Carpenter, S.R., et al. (2019). Transnational corporations and the 638 

challenge of biosphere stewardship. Nat Ecol Evol 3, 1396-1403.  639 

60. Goffman, E. (2020) In the wake of COVID-19, is glocalization our sustainability future? 640 

Sustainability: Science, Practice and Policy 16, 48-52, DOI: 641 

10.1080/15487733.2020.1765678  642 

61. Bengtsson, M., Alfredsson, E., Cohen, M., Lorek, S., and Schroeder, P. (2018). Transforming 643 

systems of consumption and production for achieving the sustainable development goals: 644 

moving beyond efficiency. Sustain Sci 13, 1533–1547. 645 

62. Gough, I. (2017). Recomposing consumption: defining necessities for sustainable and 646 

equitable well-being. Philos T R Soc A. 375, 20160379.  647 



 

 30 

63. Parrique T., Barth J., Briens F., C. Kerschner, Kraus-Polk A., Kuokkanen A., and Spangenberg 648 

J.H. (2019). Decoupling debunked: Evidence and arguments against green growth as a sole 649 

strategy for sustainability (European Environmental Bureau).  650 

64. Horen Greenford, D., Crownshaw, T., Lesk, C., Stadler, K., and Matthews, H.D. (2020).  651 

Shifting economic activity to services has limited potential to reduce global environmental 652 

impacts due to the household consumption of labour. Environ. Res. Lett. 15, 064019. 653 

65. Roxburgh, T., Ellis, K., Johnson, J.A., Baldos, U.L., Hertel, T., Nootenboom, C., and Polasky, S. 654 

2020. Global Futures: Assessing the global economic impacts of environmental change to 655 

support policy-making. (World Wildlife Fund). https://www.wwf.org.uk/globalfutures.  656 

66. Walker, E. (2020). Testimony before New York City Council Committee on Finance 657 

Executive Budget Hearing (New Yorkers for Parks) http://www.ny4p.org/client-658 

uploads/pdf/Testimony/NY4P-Executive-Budget-Testimony-May-21-2020.pdf 659 

67. Ring, I., Droste, N., and Santos, R. (2017). Ecological fiscal transfers (EFT). In: Opportunities 660 

for innovative biodiversity financing in the EU: ecological fiscal transfers (EFT), tax reliefs, 661 

marketed products, and fees and charges, M. Kettunen and A. Illes, eds. (Institute for 662 

European Policy), pp. 8-43. 663 

http://ec.europa.eu/environment/nature/natura2000/financing/docs/Kettunen_2017_fina664 

ncing_biodiversity_case_studies.pdf  665 

68.  Droste, N., Lima, G.R., May, P.H., and Ring, I. (2017). Municipal responses to Ecological 666 

Fiscal Transfers in Brazil – a microeconometric panel data approach. Environ Pol Gov 27, 667 

378–393.  668 



 

 31 

69. Santos, R., Ring, I., Antunes, P., and Clemente, P. (2012). Fiscal transfers for biodiversity 669 

conservation: the Portuguese Local Finances Law. Land Use Policy 29, 261-273.  670 

70. Busch, J., Mukherjee, A. (2017). Encouraging state governments to protect and restore 671 

forests using ecological fiscal transfers: India's tax revenue distribution reform. Cons Lett 672 

11, e12416 - 10. 673 

71. Waldron, A., Miller, DC., Redding, D., A. Mooers, T.S. Kuhn, N. Nibbelink, J.T. Roberts, J.A. 674 

Tobias, J. Gittleman. (2017). Reductions in global biodiversity loss predicted from 675 

conservation spending. Nature 7680, 364-367. 676 

72. Zavaleta, E., Miller, D.C., Salafsky, N., Fleishman, E., Webster, M., Gold, B., Hulse, D., 677 

Rowen, M., Tabor, G. and Vanderryn, J. (2008). Enhancing the engagement of US private 678 

foundations with conservation science. Cons Biol, 22, 1477-1484. 679 

73. Convention on Biological Diversity. (2014). Resourcing the Aichi Biodiversity Targets: An 680 

Assessment of Benefits, Investments and Resource needs for Implementing the Strategic 681 

Plan for Biodiversity 2011-2020. (High-Level Panel on Global Assessment of Resources 682 

for Implementing the Strategic Plan for Biodiversity 2011-2020). 683 

74. Barbier, E. Burgess, J., and Dean, T. (2018). How to pay for saving biodiversity. Science 360, 684 

486-488. 685 

75. Campaign for Nature (2020). A Key Sector Forgotten in the Stimulus Debate: The Nature-686 

Based Economy (Campaign for Nature and National Geographic Society) 687 

https://static1.squarespace.com/static/5c77fa240b77bd5a7ff401e5/t/5ee7f56d2b688176f688 

fb9ebf9/1592259976939/White+PaperFinal_sml.pdf 689 



 

 32 

76. Knight, C. (2020). COVID-19 reveals vulnerability of small-scale fisheries to global market 690 

systems. Lancet Planet Health 4, e219 691 

77. Wilkinson, R. and Pickett, K. 2011. The Spirit Level: Why Greater Equality Makes Societies 692 

Stronger (Bloomsbury). 693 

78. Islam, S.N. (2015). Inequality and Environmental Sustainability (United Nations Department 694 

of Economic and Social Affairs). https://www.oecd-ilibrary.org/docserver/6d0f0152-695 

en.pdf?expires=1592964679&id=id&accname=guest&checksum=DE64DC80C3AA35956023696 

36BD0F54E75D 697 

79. Tessum, C., Apte, J., Goodkind, A., Muller, N., Mullins, K.,Paolella, D., Polasky, S., 698 

Springer, N., Thakrar, S., Marshall, J. et al. (2019). Inequity in consumption of goods and 699 

services adds to racial–ethnic disparities in air pollution exposure. PNAS 116 (13), 6001-700 

6006. 701 

80. Loft, L., Gehrig, S., Salk, C. and Rommel, J. (2020) Fair payments for effective environmental 702 

conservation. PNAS 117, 14094–14101. 703 

81. Kashwan, P. (2017). Inequality, democracy, and the environment: A cross-national analysis. 704 

Ecol Econ 131, 139-151. 705 

82. Illes, A., Kettunen, M., ten Brink, P., Santos, R., Droste, N. and Ring, I. (2017). Exploring the 706 

policy mix for biodiversity financing: opportunities provided by environmental fiscal 707 

instruments in the EU. In The Green Market Transition: Carbon Taxes, Energy Subsidies and 708 

Smart Instrument Mixes, S. Weishaar, L. Kreiser, J. Milne, H. Ashiabor and M. Mehling, eds. 709 

(Edwin Elgar), pp. 261-276. 710 



 

 33 

83. Spangenberg, J., Omann, I., and Hinterberger, F. (2002). Sustainable growth criteria: 711 

Minimum benchmarks and scenarios for employment and the environment. Ecol Econ 42, 712 

429-443 https://doi.org/10.1016/S0921-8009(02)00125-8. 713 

84. Neugebauer, S., Traverso, M., Scheumann, R, Chang, Y.J., Wolf, K., and Finkbeiner, 714 

M.(2014). Impact pathways to address social well-being and social justice in SLCA—fair 715 

wage and level of education. Sustain 6, 4839-4857. 716 

85. Abraham, J. (2017) Just transitions for the miners: Labor environmentalism in the Ruhr and 717 

Appalachian Coalfields. New Pol Sci 39, 218-240. 718 

86. McCauley, D. and  Heffron, R. (2018). Just transition: Integrating climate, energy and 719 

environmental justice. Energy Policy 119, 1-7. 720 

87. Stiglitz, J.,  Sen, A. and Fitoussi, J.P. (2009). Report of the Commission on the Measurement 721 

of Economic Performance and Social Progress (Commission on the Measurement of 722 

Economic Performance and Social Progress) 723 

http://files.harmonywithnatureun.org/uploads/upload112.pdf 724 

88. Bleys, B. and Whitby, A. (2015). Barriers and opportunities for alternative measures of 725 

economic welfare. Ecol Econ 117, 162-172.  726 

89. Talberth, T. and Weisdorf, M. (2017). Genuine Progress Indicator 2.0: Pilot accounts for the 727 

US, Maryland, and City of Baltimore 2012–2014. Ecol Econ 142, 1-11. 728 

90. Leach, K., Grigg, A., O’Connor, B., Brown, C., Vause, J. Gheyssens, J., Weatherdon, L., Halle, 729 

M., Burgess, N.D., Fletcher, R. et al. (2019) A common framework of natural capital assets 730 

for use in public and private sector decision making. Ecosyst Serv 36, 100899. 731 



 

 34 

91. Vardon, M, Burnett, P.  and Dovers, S. (2016). The accounting push and the policy pull: 732 

balancing environment and economic decisions. Ecol Econ 124, 145–152. 733 

92. Hein, L., Bagstad, K., Obst, C., Edens, B., Schenau, S., Castillo, G., Soulard, F., Brown, C., 734 

Driver, A., Bordt, M., Steurer, A., et al. (2020). Progress in natural capital accounting for 735 

ecosystems. Science 367 (6577), 514-515. 736 

93. Warnell, K., Russell, M., Rhodes, C., Bagstad, K.,  Olander, L.P., Nowak, D.J.,  Poudel, R., 737 

Glynn, P., Hass, J., Hirabayashi, S.,  Carter Ingram, J., et al. (2020). Testing ecosystem 738 

accounting in the United States: A case study for the Southeast. Ecosyst Serv 43, 101099.  739 

94. Loorbach, D., Frantzeskaki, N., and Avelino, F. (2017). Sustainability transitions research: 740 

Transforming science and practice for societal change. Annu Rev Environ Resour 42, 599-741 

626 742 

95. Wells, P., Abouarghoub, W., Pettit, S. and Beresford, A. (2020). A socio-technical transitions 743 

perspective for assessing future sustainability following the COVID-19 pandemic. 744 

Sustainability: Science, Practice and Policy 16, 29–36. 745 

96. Evans, K.L., Ewen, J. G., Guillera-Arroita, G, Johnson, J. A., Penteriani, V., Ryan, S., Sollmann, 746 

R. and Gordon, I. (2020), Conservation in the maelstrom of Covid-19 – a call to action to 747 

solve the challenges, exploit opportunities and prepare for the next pandemic. Anim 748 

Conserv 23, 235-238.  749 

97. Bergquist, P., Mildenberger, M., and Stokes, L. (2020) Combining climate, economic, and 750 

social policy builds public support for climate action in the US. Environ. Res. Lett. 15, 751 

054019 752 



 

 35 

98. Galvin, R. and Healy, N. (2020). The Green New Deal in the United States: What it is and 753 

how to pay for it. Energy Res Soc Sci 67, 101529. 754 

99. CDC Biodiversité (2020). Intégrer la biodiversité dans la relance post-Covid: 35 propositions 755 

(Group Caisse des Dépôts and Mission Économie de la Biodiversité) https://www.cdc-756 

biodiversite.fr/wp-content/uploads/2020/06/BIODIV-2050-N20-FR-6PAGES-IMP-WEB-757 

MD.pdf 758 

100.  OECD (2020). Building Back Better: A Sustainable, Resilient Recovery after COVID-19. 759 

(Organization for Economic Cooperation and Development) 760 

http://www.oecd.org/coronavirus/policy-responses/building-back-better-a-sustainable-761 

resilient-recovery-after-covid-19-52b869f5/ 762 

  763 



 

 36 

Figure One. Economic Drivers of Biodiversity Loss and Ecosystem Change  764 

The Global Assessment identified five main direct drivers of ecosystem change over the past 50 years (blue boxes), 765 

leading to different aspects of nature decline (purple boxes). Economic pressures were identified as a key indirect 766 

driver in the GA, and important elements of changes in economic supply and demand that drive ecosystem loss are 767 

shown here.  768 

  769 
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Figure 2. Current post-COVID economic stimulus and recovery packages 770 

As of June 2020, a number of governments have adopted or proposed economic recovery packages, including 771 

stimulus funding, in response to the COVID-19 pandemic. Only a limited number of countries have included climate 772 

or biodiversity measures in their packages, and a number have introduced measures that would have negative 773 

impacts (such as reducing environmental taxes or regulatory enforcement). Data on current recovery proposals for 774 

selected countries can be found in Supplementary Materials. 775 
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Figure 3. Actions to reform the global economy to reduce impacts on nature  777 

Both short and long-term actions across multiple sectors and actors are needed to address global economic 778 

impacts on biodiversity.  779 
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