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IAP Statement
Climate Change and Biodiversity: Interlinkages and policy options

Introduction 
[bookmark: _Hlk56849730][bookmark: _Hlk59009587]Climate change and biodiversity decline are major challenges of our time. Both are predominantly caused by human activities, with profound consequences for people and the ecosystems on which we depend. In 2021 and 2022, major United Nations conferences on biodiversity (COP15) and on climate change (COP26) will be held, providing an opportunity for governments to focus international attention on the interconnectedness and interdependence of climate change and biodiversity. Some policy measures are beneficial in both areas, helping to mitigate and adapt to climate change as well as to conserve and restore biodiversity. However, this is not guaranteed, and some climate actions can undermine biodiversity goals. This IAP Statement examines interconnections between biodiversity and climate change and outlines how measures that benefit biodiversity have the potential to support climate action, and how some aspects of climate action can support biodiversity. It also discusses instances where addressing climate change can undermine efforts to enhance biodiversity.

	Key policy recommendations and principles for action

Policy recommendations:
· Build a sustainable food system with climate- and biodiversity-friendly agricultural practices, responsible food trade, and equitable food distribution.
· Reduce rates of natural ecosystem loss and degradation, protect, restore and expand natural ecosystems, and increase landscape connectivity.
· Ensure that expansion of renewable energy systems has positive biodiversity benefits built into its design.
· Recognise, respect and safeguard the rights and livelihoods of local and traditional users of ecosystems when implementing biodiversity and climate change actions.
· Discourage ecosystem-based approaches to climate mitigation that have negative outcomes for biodiversity, such as tree planting in inappropriate ecosystems, monocultures, and unsustainable energy crops.

Principles underpinning biodiversity and climate action:
· Transformation. Mitigation at the scale needed to keep the rise in global temperatures to 1.5°C, or to reverse global biodiversity decline, requires a transformative change in the way our societies consume and produce resources.
· Collaboration. Governments alone cannot achieve the transformations needed – coordinated climate and biodiversity actions from multiple stakeholders, including the private sector and civil society, are essential.
· Integration. Greater understanding of the biodiversity-climate relationship should help to end the separation between the national and international policy frameworks that currently address climate change and biodiversity decline. 
· Additionality. Where Nature-based Solutions (NbS) are implemented to help mitigate climate change, they should not delay or lower any ambition to reduce carbon dioxide emissions from fossil fuels or reduce energy use through more energy efficient technologies.
· Best practice. The success or failure of NbS and of other responses to climate change and biodiversity issues is dependent on the adoption of best practice. Nature-based Solutions and other interventions should be evidence-based and tailored to the location.
· Equity. The diversity of environmental and climate policies, from protected areas to payments for ecosystem services, should acknowledge the different dimensions of equity to ensure a sustainable and equitable future that leaves no one behind.



A. Understanding the interlinkages between climate change and biodiversity
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A1. How climate change, biodiversity and ecosystems affect each other 

What is biodiversity and why is it important? 
Biodiversity is the variety and variability of life on Earth, from genes to ecosystems, and the interactions between species, together with the ecological and evolutionary processes that sustain it.

Countless interactions between organisms sustain human life on the planet, providing physical, cultural, recreational and spiritual benefits to society, often referred to as ‘ecosystem services’ or ‘nature’s contributions to people’. The loss of biodiversity can threaten these key benefits, including some as essential as supplies of food and clean water, or regulation of the climate. Biodiversity loss may also cause outbreaks of pests and pathogens. 

How does climate change affect biodiversity? 
Aspects of climate change, such as rising temperatures, changing rain and snowfall patterns and extreme weather events, have a range of impacts on biodiversity. 

In marine environments, climate change is causing intensified marine heatwaves, loss of oxygen and sea level rise, which lead to already observed changes in biodiversity, ecosystem functioning and livelihoods such as fishing, particularly for coastal ecosystems.[endnoteRef:2] The impacts of climate change are compounded by ocean acidification, which is also caused by increased carbon dioxide concentrations. Many terrestrial, freshwater and marine species have shifted their geographic ranges, seasonal activities, migration patterns, abundances and the ways in which they interact with other species in response to ongoing climate change[endnoteRef:3] [2:  IPCC. Summary for Policymakers. In: IPCC Special Report on the Ocean and Cryosphere in a Changing Climate. [Internet] 2019. Available from: https://www.ipcc.ch/srocc/chapter/summary-for-policymakers/ 
]  [3:  IPCC. Special Report: Global Warming of 1.5°C. [Internet]. 2018. Available from: https://www.ipcc.ch/sr15/ ] 


[bookmark: _Hlk56850095]The rapid pace of climate change in the 21st century, with a temperature rise in excess of 3°C possible within this century[endnoteRef:4], could mean that many species fail to adapt or migrate at sufficient speed, particularly in more fragmented landscapes and for rare or specialist species. Some plant and animal species may become extinct[endnoteRef:5] and certain populations will decline whilst others will increase, affecting species interactions such as predation, competition and the spread of diseases.   [4:  UNEP. Emissions Gap Report. [Internet] 2020. Available from: https://www.unep.org/emissions-gap-report-2020
]  [5:  Román-Palacios, C., & Wiens, J. J. (2020). Recent responses to climate change reveal the drivers of species extinction and survival. Proceedings of the National Academy of Sciences, 117(8), 4211-4217.
www.pnas.org/cgi/doi/10.1073/pnas.1913007117 
] 


How do ecosystems affect the climate? 
[bookmark: _Hlk56850510][bookmark: _Hlk56850532]Ecosystems affect the climate in several ways, and their biodiversity secures climate-regulating functions. Ecosystems influence the climate by altering the properties of the land surface and the flows of energy and matter in the oceans and on land. Vegetation increases the rate of water cycling to the atmosphere, which lowers surface temperatures, increases atmospheric humidity and affects local cloud formation and, in some cases, also the rate or intensity of rainfall. At a larger scale, these features affect atmospheric circulation and, hence, regional and global climate patterns. 

Ecosystems, through vegetation, animals, microbes and soils, are major reservoirs of carbon. The total amount of carbon stored in the terrestrial biosphere is three times that found in the atmosphere as carbon dioxide.[endnoteRef:6] Changes in these carbon reservoirs, caused by human activity and climate change, can significantly affect the Earth’s climate. [6:  AR5, chapter 6
] 


[bookmark: _Hlk56850577]The biodiversity within ecosystems makes them more resilient to varying and shifting climates and other disturbances.  

A2. How is biodiversity changing and what role is climate change playing? 
[bookmark: _Ref68615219][bookmark: _Ref68616102]Wildlife worldwide has been negatively impacted by human activities causing a decline in abundance of many species in the last half-century[endnoteRef:7],[endnoteRef:8],[endnoteRef:9]. Around one million animal and plant species are now estimated to be threatened with extinction as a result of human activity4. On average, local species richness, the number of different species in an ecosystem, is estimated to have fallen by around 14% due to human activity, but by more than 75% in the worst affected habitats[endnoteRef:10].   [7:  WWF. Living Planet Report. [Internet] 2020. Available from: https://livingplanet.panda.org/en-us/ 
]  [8:  IPBES. Global assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services. [Internet] 2019. Available from: https://www.ipbes.net/global-assessment 
]  [9:  Díaz S, Settele J, Brondízio ES, Ngo HT, Agard J, Arneth A, et al. Pervasive human-driven decline of life on Earth points to the need for transformative change. Science [Internet]. 2019 Dec 12;366(6471):eaax3100. Available from: http://dx.doi.org/10.1126/science.aax3100
]  [10:  Newbold T, Hudson LN, Hill SLL, Contu S, Lysenko I, Senior RA, et al. Global effects of land use on local terrestrial biodiversity. Nature [Internet]. 2015 Apr;520(7545):45–50. Available from: http://dx.doi.org/10.1038/nature14324 
] 

[bookmark: _Hlk56850833][bookmark: _Hlk56850816]
The main driver of biodiversity decline in the past 50 years has been change in land and sea use (especially the expansion and intensification of agriculture, including tropical deforestation as the largest single cause of biodiversity loss), followed by direct exploitation of organisms, such as fisheries; climate change; pollution; and the invasion of species, especially on islands4.   

[bookmark: _Hlk56850916]While climate change has yet to cause major species decline in some ecosystems, in others it has already resulted in severe reductions in population size, changes in composition, and extinction. For example, warming-induced coral bleaching has caused declines of up to 90% in coral populations in some regions, leading to shifts to alternative types of organisms such as macroalgae, or broad-scale transformations in coral species composition[endnoteRef:11],[endnoteRef:12]. A 2°C warming is expected to cause a decline of greater than 99% of coral reefs15. On land, the impacts of climate change on the diversity of plants and vertebrates are predicted to exceed those of land use by 2050[endnoteRef:13],[endnoteRef:14]. For mountain-top species, these changes could be particularly dramatic in the long term as they won’t be able to migrate to higher elevations and are likely to face competition from species migrating from lower altitudes[endnoteRef:15]. [11:  Graham, N.A.J., Jennings, S., MacNeil, M.A., Mouillot, D. and Wilson, S.K. Predicting climate-driven regime shifts versus rebound potential in coral reefs. 2015. Nature, 518: 94-97. https://www.nature.com/articles/nature14140 
]  [12:  Hughes, T.P., Kerry, J.T., Baird, A.H., Connolly, S.R., Dietzel, A., Eakin, C.M., Heron, S.F., Hoey, A.S., Hoogenboom, M.O., Liu, G. and McWilliam, M.J. Global warming transforms coral reef assemblages. 2018. Nature, 556: 492-496. http://dx.doi.org/10.1038/s41586-018-0041-2 
]  [13:  Di Marco M, Harwood TD, Hoskins AJ, Ware C, Hill SLL, Ferrier S. Projecting impacts of global climate and land‐use scenarios on plant biodiversity using compositional‐turnover modelling. Glob Change Biol [Internet]. 2019 Jun;25(8):2763–78. Available from: http://dx.doi.org/10.1111/gcb.14663
]  [14:  Newbold T. Future effects of climate and land-use change on terrestrial vertebrate community diversity under different scenarios. Proc R Soc B [Internet]. 2018 Jun 20;285(1881):20180792. Available from: http://dx.doi.org/10.1098/rspb.2018.0792
]  [15:  Dullinger, S., Gattringer, A., Thuiller, W., Moser, D., Zimmermann, N. E., Guisan, A., ... & Hülber, K. (2012). Extinction debt of high-mountain plants under twenty-first-century climate change. Nature climate change, 2(8), 619-622. https://doi.org/10.1038/nclimate1514. ] 


Species decline and other impacts of global warming would be significantly reduced by limiting warming to 1.5°C. A recent study suggests that whereas 4% of vertebrates, 8% of plants and 6% of insects have been projected to lose over half of their climate-determined geographic range at 1.5°C of warming, this will rise dramatically under 3°C warming to 26% of vertebrates, 44% of plants, and 49% of all insects. Under 3°C of warming, there may also be critical declines in some whole habitats, such as alpine, mountain and high-latitude ecosystems and some tropical forests[endnoteRef:16],17. [16:  Warren R, Price J, Graham E, Forstenhaeusler N, VanDerWal J. The projected effect on insects, vertebrates, and plants of limiting global warming to 1.5°C rather than 2°C. Science [Internet]. 2018 May 17;360(6390):791–5. Available from: http://dx.doi.org/10.1126/science.aar3646
] 



A3. How can biodiversity support climate change adaptation and mitigation efforts?
[bookmark: _Hlk56851055][bookmark: _Ref68616441]Biodiversity and the ecosystem functions associated with it can support climate action in many ways, particularly through well-designed and implemented ‘nature-based solutions’ (NbS)[endnoteRef:17].  [17:  Seddon N, Chausson A, Berry P, Girardin CAJ, Smith A, Turner B. Understanding the value and limits of nature-based solutions to climate change and other global challenges. Phil Trans R Soc B [Internet]. 2020 Jan 27;375(1794):20190120. Available from: http://dx.doi.org/10.1098/rstb.2019.0120 
] 


[bookmark: _Ref68617233]These actions are intended to protect, sustainably manage and restore ecosystems that address societal challenges such as climate change, while providing human well-being and biodiversity benefits. These are reasonably well understood and available for deployment in terrestrial systems, but less advanced in marine systems[endnoteRef:18]. [18:  Solan M, Bennett EM, Mumby PJ, Leyland J, Godbold JA. Benthic-based contributions to climate change mitigation and adaptation. Phil Trans R Soc B [Internet]. 2020 Jan 27;375(1794):20190107. Available from: http://dx.doi.org/10.1098/rstb.2019.0107
] 


[bookmark: _Hlk56851079][bookmark: _Ref68616247]NbS that support both climate change mitigation and adaptation include protecting and restoring ecosystems such as peatlands and seagrass meadows, and reforesting woodland and mangroves, thus enhancing soil and biomass carbon sequestration whilst increasing resilience to climate change impacts14. Scaling up nature-based actions to their maximum possible extent has been estimated to result in a potential net absorption of around 11 billion tonnes of CO2-equivalent per year until the mid-century at least, equivalent to around 27% of current fossil-fuel CO2 emissions, through enhanced sinks and reduced sources of greenhouse gas (GHG) emissions[endnoteRef:19],[endnoteRef:20]. However, NbS will allow us to meet climate targets only in tandem with strict and rapid decarbonisation of the economy; the carbon-holding capacity of the biosphere is limited compared to current and potential fossil fuel emissions.  [19:  Griscom BW, Adams J, Ellis PW, Houghton RA, Lomax G, Miteva DA, et al. Natural climate solutions. Proc Natl Acad Sci USA [Internet]. 2017 Oct 16;114(44):11645–50. Available from: http://dx.doi.org/10.1073/pnas.1710465114
]  [20:  Griscom BW, Busch J, Cook-Patton SC, Ellis PW, Funk J, Leavitt SM, et al. National mitigation potential from natural climate solutions in the tropics. Phil Trans R Soc B [Internet]. 2020 Jan 27;375(1794):20190126. Available from: http://dx.doi.org/10.1098/rstb.2019.0126
] 


While some NbS, such as improving soil carbon sequestration, can be applied without changing land use, a key consideration for others is how much land conversion is required and what potential trade-offs may emerge against existing uses and biodiversity. 





SECTION B. Action plan – integrated policy options for climate change and biodiversity 
How to develop a coordinated effort to combat both climate change and biodiversity decline? First, this section sets the scene by looking at the current international climate and biodiversity policy context. Second, it proposes six principles to guide a joined-up climate and biodiversity policy response. Third, it explores available options for better integrating global climate and biodiversity policymaking at a governance level. The final section provides guidance on which climate measures should be encouraged or discouraged based on their impacts on biodiversity. 

B1. International policy context 
In 1992, at the Rio de Janeiro ‘Earth Summit’, the international community established structures to address climate and biodiversity issues in the form of the UN Framework Convention on Climate Change (UNFCCC) and the Convention on Biological Diversity (CBD), respectively. 

The year 2021 should be a historic turning point for the global environment as it marks the start of the decade of action towards the Sustainable Development Goals (SDGs), which integrate climate change and biodiversity with other socio-environmental targets to be achieved by 2030. Also, in 2021 and 2022, both the UNFCCC and CBD are due to hold their COP26 and COP15 conferences, respectively. In prospect are new targets to cut emissions, new goals for biodiversity, new forms of collaboration between the conventions, and a new ambition for progress and social justice as part of the hoped-for global recovery from COVID-19. This convergence of events presents a unique opportunity to build on previous academy work[endnoteRef:21] and to make a major difference towards achieving a more sustainable and fairer future for people and nature. For example, were the post-2020 biodiversity targets to integrate climate change, they would result in more realistic targets which could also contribute to the mitigation and adaptation of climate change[endnoteRef:22]. [21:  EASAC. EASAC Commentary: Key messages from European Science Academies for UNFCCC COP26 and CBD COP15 (2021; forthcoming)
]  [22:  Arneth, A., Shin, Y. J., Leadley, P., Rondinini, C., Bukvareva, E., Kolb, M., ... & Saito, O. (2020). Post-2020 biodiversity targets need to embrace climate change. Proceedings of the National Academy of Sciences, 117(49), 30882-30891. https://doi.org/10.1073/pnas.2009584117 
] 


[bookmark: _Hlk63762417]B2. Six principles to guide a joined-up climate and biodiversity policy response
Here we introduce six principles that should be considered to enable a joined-up climate and biodiversity policy response.

[bookmark: _Hlk56851279][bookmark: _Ref68616111][bookmark: _Ref68616807]Transformation. Modelling and scenario analyses demonstrate that mitigation at the scale needed to keep the rise in global temperatures to 1.5°C, or to reverse global biodiversity decline, requires a transformative change in the way our societies consume and produce resources[endnoteRef:23]. Such change would include rapid and far-reaching transitions in consumption supply chains, energy production and use, land use, infrastructure, and lifestyle4,[endnoteRef:24],[endnoteRef:25]. The 2021 Dasgupta Review and recent international climate change and biodiversity assessments have highlighted the need to transform the economic system. Examples of ways to do this include: (i) complementing GDP (Gross Domestic Product) with measures that include multiple values for nature by reducing and redirecting some of the subsidies for, and financial investment in, fossil fuel, agriculture, fisheries, forestry, transportation and mining towards sustainable policies and practices; (ii) internalising environmental and social externalities (according to the International Monetary Fund these amount to about US$5 trillion in 2017[endnoteRef:26]); and (iii) embracing a circular economy.2,5,[endnoteRef:27],[endnoteRef:28]    [23:  Leclère D, Obersteiner M, Barrett M, Butchart SHM, Chaudhary A, De Palma A, et al. Bending the curve of terrestrial biodiversity needs an integrated strategy. Nature [Internet]. 2020 Sep 10; Available from: http://dx.doi.org/10.1038/s41586-020-2705-y 
]  [24:  IPCC. Special Report: Global Warming of 1.5°C. [Internet]. 2018. Available from:  https://www.ipcc.ch/sr15/
]  [25:  IPCC. Special Report: Climate Change and Land. [Internet]. 2019. Available from: https://www.ipcc.ch/srccl/ 
]  [26:  Coady, D., Parry, I., Piotr-Nghia L., Shang, B. 2019. Global Fossil Fuel Subsidies Remain Large: An Update Based on Country-Level Estimates. International Monetary Fund. Available from: https://www.imf.org/en/Publications/WP/Issues/2019/05/02/Global-Fossil-Fuel-Subsidies-Remain-Large-An-Update-Based-on-Country-Level-Estimates-46509 
]  [27:  Dasgupta, P. The Economics of Biodiversity: The Dasgupta Review. London. HM Treasury. 2021. Available from: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/962785/The_Economics_of_Biodiversity_The_Dasgupta_Review_Full_Report.pdf 
]  [28:  United Nations Environment Programme. Making Peace with Nature: A scientific blueprint to tackle the climate, biodiversity and pollution emergencies. [Internet] 2021. Available from: https://www.unep.org/resources/making-peace-nature 
] 


Collaboration. Governments alone cannot achieve the transformations needed – coordinated climate and biodiversity actions from multiple stakeholders, including the private sector and civil society are essential. Collaborations should be made at all levels from sub-national (municipality, province/state) to national and international levels. Just as the Paris Agreement, based on governmental collaboration, has become a cornerstone to mitigate climate change, a global treaty for biodiversity could be decisive in providing an overall framework and goal to conserve the diversity of life on Earth.[endnoteRef:29]  [29:  Rounsevell, M. D., Harfoot, M., Harrison, P. A., Newbold, T., Gregory, R. D., & Mace, G. M. (2020). A biodiversity target based on species extinctions. Science, 368(6496), 1193-1195. DOI: 10.1126/science.aba6592  ] 


[bookmark: _Hlk56851313]Integration. Greater understanding of the biodiversity-climate relationship would help ending the separation between the national and international policy frameworks that currently address climate change and biodiversity decline. It is important for policymakers to look at impacts in both areas when considering any intervention. 

[bookmark: _Hlk77588999][bookmark: _Hlk56851365]Additionality. Where NbS are implemented to help mitigate climate change, they should not delay or lower ambition to reduce carbon dioxide emissions from fossil fuels or reduce energy use through more energy efficient technologies[endnoteRef:30]. Early projections indicate that even ambitious deployment of NbS worldwide can provide only 0.1-0.3C of lowered global peak temperatures, a significant contribution but not a solution to climate change in the absence of ambitious fossil fuel emissions reductions[endnoteRef:31]. [30:  Anderson CM, DeFries RS, Litterman R, Matson PA, Nepstad DC, Pacala S, et al. Natural climate solutions are not enough. Science [Internet]. 2019 Feb 28;363(6430):933–4. Available from: http://dx.doi.org/10.1126/science.aaw2741 
]  [31:  Girardin, Cécile AJ, Stuart Jenkins, Nathalie Seddon, Myles Allen, Simon L. Lewis, Charlotte E. Wheeler, Bronson W. Griscom, and Yadvinder Malhi. "Nature-based solutions can help cool the planet—if we act now." (2021): 191-194. https://doi.org/10.1038/d41586-021-01241-2. 
] 


[bookmark: _Ref68616541]Best practice. The success or failure of NbS and of other responses to climate change and biodiversity issues is dependent on the adoption of best practice. In many cases, best practice will involve place-specific NbS: the appropriate solution for a specific location and context. The spread of best practice requires a well-defined framework for NbS that includes evidence-based standards and guidelines[endnoteRef:32],[endnoteRef:33] to ensure that they avoid unintended or maladaptive outcomes[endnoteRef:34],[endnoteRef:35] and that facilitates their monitoring. [32:  Cohen-Shacham E, Andrade A, Dalton J, Dudley N, Jones M, Kumar C, et al. Core principles for successfully implementing and upscaling Nature-based Solutions. Environmental Science & Policy [Internet]. 2019 Aug;98:20–9. Available from: http://dx.doi.org/10.1016/j.envsci.2019.04.014 
]  [33:  NbS Guidelines. Nature-based solution to climate change: key messages for decision makers in 2020 and beyond. [internet] [updated 13 Feb 2020; cited Feb 2021]. Available from: www.nbsguidelines.info
]  [34:  Nesshöver C, Assmuth T, Irvine KN, Rusch GM, Waylen KA, Delbaere B, et al. The science, policy and practice of nature-based solutions: An interdisciplinary perspective. Science of The Total Environment [Internet]. 2017 Feb;579:1215–27. Available from: http://dx.doi.org/10.1016/j.scitotenv.2016.11.106
 ]  [35:  Seddon N, Smith A, Smith P, Key I, Chausson A, Girardin C, et al. Getting the message right on nature‐based solutions to climate change. Glob Change Biol [Internet]. 2021 Feb;27(8):1518–46. Available from: http://dx.doi.org/10.1111/gcb.15513 
] 


Equity. The strong linkages between environmental policies and society make equity a key component of environmental governance[endnoteRef:36]. The diversity of environmental and climate policies, from protected areas to payments for ecosystem services, should acknowledge the different dimensions of equity to ensure a sustainable and equitable future that leaves no one behind[endnoteRef:37][endnoteRef:38]. Early engagement with stakeholders who would be affected by environmental policies is fundamental to ensure equitable outcomes.  [36:  1. Halpern, B. S., Klein, C. J., Brown, C. J., Beger, M., Grantham, H. S., Mangubhai, S., ... & Possingham, H. P. (2013). Achieving the triple bottom line in the face of inherent trade-offs among social equity, economic return, and conservation. Proceedings of the National Academy of Sciences, 110(15), 6229-6234.
]  [37:  2. Palomo, I., Dujardin, Y., Midler, E., Robin, M., Sanz, M. J., & Pascual, U. (2019). Modeling trade-offs across carbon sequestration, biodiversity conservation, and equity in the distribution of global REDD+ funds. Proceedings of the National Academy of Sciences, 116(45), 22645-22650.
]  [38:  3. Pascual, U., Phelps, J., Garmendia, E., Brown, K., Corbera, E., Martin, A., ... & Muradian, R. (2014). Social equity matters in payments for ecosystem services. Bioscience, 64(11), 1027-1036.
] 

B3. Integration of global policymaking in both areas
The current separation in global governance frameworks means that scientific advice and policymaking for the deeply interwoven issues of climate change and biodiversity decline are handled by separate administrative and scientific organisations and by different intergovernmental conventions who have historically had limited interaction. If the two issues are to be managed holistically, links between the two governance systems need to be strengthened. In particular, scientists need to engage with policymakers to ensure that NbS achieve their potential to tackle both the climate and biodiversity crises while also contributing to sustainable development. This will require systemic change in the way we conduct research and run institutions9.  
Practical steps to do this could include:
· promoting holistic sustainability frameworks, such as the SDGs;
· aligning climate and biodiversity goals and targets at various scales; 
· ensuring the new global biodiversity goals to be adopted by the CBD for the next decade are holistic and ambitious[endnoteRef:39]; [39:  Díaz S, Zafra-Calvo N, Purvis A, Verburg PH, Obura D, Leadley P, et al. Set ambitious goals for biodiversity and sustainability. Science [Internet]. 2020. Available from: http://dx.doi.org/10.1126/science.abe1530 
] 

· increasing liaison between the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) and the Intergovernmental Panel on Climate Change (IPCC), through initiatives such as their joint workshop in December 2020;
· strengthening the role of the Joint Liaison Group on the Rio Conventions[footnoteRef:2]; and [2:    The mandate of the Joint Liaison Group, which comprises the Executive Secretaries of the CBD, the United Nations Convention to Combat Desertification (UNCCD) and the UNFCCC, is to enhance coordination among the three Rio Conventions and explore options for further cooperation.] 

· exploring funding for NbS, particularly via the UNFCCC’s planned forum on ‘Finance for nature-based solutions’[endnoteRef:40].  [40:  UNCC. The next SCF forum – Finance for Nature-based Solutions. [internet]. 2020. Available from: https://unfccc.int/topics/climate-finance/events-meetings/scf-forum/the-next-scf-forum-financing-nature-based-solutions 
] 


[bookmark: _Hlk56851828]B4. Guidance on policy measures
[bookmark: _Hlk56851848]This section sets out which land-based and sea-based climate policies are beneficial for biodiversity and should therefore be encouraged, and which are not and should therefore be discouraged.

[bookmark: _Hlk56851862]Policy measures to encourage:         

[bookmark: _Hlk74920144]Building a sustainable food system. One third of crops are fed to livestock rather than humans[endnoteRef:41], and a third of food globally is lost or wasted[endnoteRef:42]. Animal agriculture is a major contributor to global biodiversity loss[endnoteRef:43]. A reduction in meat and dairy consumption and a significant reduction in food loss and waste would not only significantly reduce GHG emissions[endnoteRef:44],[endnoteRef:45], which itself benefits biodiversity through limiting climate change, it would also reduce pressure for deforestation with associated biodiversity loss and free land and resources for biodiversity recovery and the wider use of NbS23. As such, dietary shifts for people who can choose what they eat and reduction in food loss and waste create the enabling conditions that make other actions outlined below more feasible44.  [41:  Mottet A, de Haan C, Falcucci A, Tempio G, Opio C, Gerber P. Livestock: On our plates or eating at our table? A new analysis of the feed/food debate. Global Food Security [Internet]. 2017 Sep;14:1–8. Available from: http://dx.doi.org/10.1016/j.gfs.2017.01.001 
]  [42:  FAO. Global food losses and food waste – Extent, causes and prevention. [internet]. 2011. Available from: http://www.fao.org/3/a-i2697e.pdf 
]  [43:  Crist E, Mora C, Engelman R. The interaction of human population, food production, and biodiversity protection. Science [Internet]. 2017 Apr 20;356(6335):260–4. Available from: http://dx.doi.org/10.1126/science.aal2011 
]  [44:  Roe S, Streck C, Obersteiner M, Frank S, Griscom B, Drouet L, et al. Contribution of the land sector to a 1.5 °C world. Nat Clim Chang [Internet]. 2019 Oct 21;9(11):817–28. Available from: http://dx.doi.org/10.1038/s41558-019-0591-9 
]  [45:  InterAcademy Partnership. Opportunities for future research and innovation on food and nutrition security and agriculture. 2018. Available from: https://www.interacademies.org/publication/opportunities-future-research-and-innovation-food-and-nutrition-security-and
] 

[bookmark: _Hlk74920211]A revolutionary change in farming is essential to meeting the goals of the Paris Agreement and reducing biodiversity decline. To achieve that aim, further research on agriculture, which is underfunded compared to other key human activities, should be a priority. Moreover, farmers should be offered financial and other incentives to support climate and biodiversity friendly activities, such as agro-ecological practices[endnoteRef:46]. [46:  Wezel A, Herren BG, Kerr RB, Barrios E, Gonçalves ALR, Sinclair F. Agroecological principles and elements and their implications for transitioning to sustainable food systems. A review. Agron Sustain Dev [Internet]. 2020 Oct 27;40(6). Available from: http://dx.doi.org/10.1007/s13593-020-00646-z 
] 


Sustainable and responsible food trade, and equitable food distribution.  Since the price of food and other products does not incorporate environmental externalities, too often, many countries benefit from cheap products that are grown unsustainably in other countries, with the latter having to bear the burden of environmental degradation without benefiting from the food. Avoiding importing food that has been produced unsustainably elsewhere, and instead supporting sustainable production modes and distributing available food fairly amongst those who need it is a critical part of a sustainable and responsible food system.
Reducing rates of natural habitat loss and degradation, particularly of forests. Deforestation, currently mainly in the tropics and subtropics, is the major contemporary cause of terrestrial biodiversity loss and local climate change, and has contributed 5.7 GtCO2 annual emissions over the last decade, 14% of global CO2 emissions[endnoteRef:47]. Reducing deforestation and degradation rates can be achieved through both supporting in situ conservation, resourcing alternative development pathways and reducing international demand for products of deforestation[endnoteRef:48]. Reducing deforestation would have the health co-benefit of lowering the risk of disease outbreaks caused by pathogens present in these areas passing from wildlife to humans[footnoteRef:3]. [47:  Friedlingstein P, O’Sullivan M, Jones MW, Andrew RM, Hauck J, Olsen A, et al. Global Carbon Budget 2020. Earth Syst Sci Data [Internet]. 2020 Dec 11;12(4):3269–340. Available from: http://dx.doi.org/10.5194/essd-12-3269-2020 
]  [48:  InterAcademy Partnership. Communique on Tropical Forests from the InterAcademy Partnership. 2019. Available from: https://www.interacademies.org/publication/iap-communique-tropical-forests
]  [3:  Although considerations of human health are not a primary focus of this Statement, such considerations are of critical importance in understanding the benefits of retaining biodiversity and tackling climate change, and thus are being addressed in an ongoing IAP project on climate change and health: https://www.interacademies.org/project/climate-change-and-health.
] 


[bookmark: _Ref68616726]Natural ecosystem restoration and expansion. Expansion of native ecosystems, through restoration and rehabilitation, in a network that facilitates connectivity and species migration, will enhance biodiversity and carbon storage in ecosystems. Natural forests have been calculated to be 40 times better than plantations at storing carbon[endnoteRef:49]. A global forest restoration effort could absorb 2 GtCO2/year. Ecologically appropriate restoration of non-forest ecosystems, such as savannas and grasslands, can increase carbon stocks in soils and maintain biodiversity. [49:  Lewis SL, Wheeler CE, Mitchard ETA, Koch A. Restoring natural forests is the best way to remove atmospheric carbon. Nature [Internet]. 2019 Apr;568(7750):25–8. Available from: http://dx.doi.org/10.1038/d41586-019-01026-8 
] 


Peatland preservation and restoration. Peatlands have been estimated to store more than 600 Gt or 20% of the global stock of soil carbon, twice as much as the world’s forests[endnoteRef:50], on only 3% of its land. Peatland preservation and restoration has multiple benefits for amenity, water resources, flood protection, biodiversity and the climate. For example, restored peatlands show renewed growth of Sphagnum moss species and attract invertebrates and birds[endnoteRef:51]. Existing drained peatlands globally are expected to cumulatively release the equivalent of nearly 2 GtCO2 that could be saved by restoration[endnoteRef:52]. [50:  UNEP. Peatlands store twice as much carbon as all the world’s forests. [Internet]. 2019. Available from: https://www.unenvironment.org/news-and-stories/story/peatlands-store-twice-much-carbon-all-worlds-forests 
]  [51:  Bain, C.G., Bonn, A., Stoneman, R., Chapman, S., Coupar, A., Evans, M., Gearey, B., et al. F. 2011. IUCN UK Commission of Inquiry on Peatlands. IUCN UK Peatland Programme, Edinburgh. Available from: https://repository.uel.ac.uk/item/86047]  [52: ] 


Extension and enforcement of Marine Protected Areas (MPAs). As well as restoring and protecting biodiversity, and helping it to be resilient to climate change, many MPAs support climate resilience, either by protecting the coastline from severe weather events, for example through coral reefs or mangroves, or by absorbing carbon dioxide in seagrasses, salt water reedbeds and muddy habitats[endnoteRef:53],[endnoteRef:54].  To be effective, MPAs should be extended with new investment in their management and enforcement of protection rules.  [53:  Gov.uk. Climate benefits of Marine Protected Areas revealed. [Internet]. 2020. Available from:  https://www.gov.uk/government/news/climate-benefits-of-marine-protected-areas-revealed 
]  [54:  InterAcademy Partnership. IAP Statement on Protection of Marine Environments. 2021. Available from: https://www.interacademies.org/statement/protection-marine-environments
] 


[bookmark: _Hlk62468893][bookmark: _Hlk62469029]Biodiversity friendly renewables. Upscaling of renewable energy production should avoid negative impacts on biodiversity where possible. For example, engineers can design offshore wind farms to be biodiversity friendly and attract species under water[endnoteRef:55].  Techniques include structures on which new reefs can grow along with fish habitats and sea grass settlements[endnoteRef:56]. Overall, marine sites where renewable energy technologies are being deployed should be managed to optimise potentially positive effects, by adopting exclusion zones from other destructive activities such as bottom trawling and dredging and support the colocation of other industries such as mariculture that support wider benefits from nature[endnoteRef:57]. On land, solar farms should avoid fragmenting habitats or becoming barriers to the movement of animals[endnoteRef:58]. It is also important to source raw materials for renewables in a way that ensures minimal damage to biodiversity. [55:   Wind Europe. Offshore wind and fisheries: a win-win relationship is essential for the energy transition. [Internet]. 2020. Available from: https://windeurope.org/newsroom/news/offshore-wind-and-fisheries-a-win-win-relationship-is-essential-for-the-energy-transition/]  [56: ]  [57:  Rees SE, Sheehan EV, Stewart BD, Clark R, Appleby T, Attrill MJ, et al. Emerging themes to support ambitious UK marine biodiversity conservation. Marine Policy [Internet]. 2020 Jul;117:103864. Available from: http://dx.doi.org/10.1016/j.marpol.2020.103864  
]  [58:  Gasparatos A, Doll CNH, Esteban M, Ahmed A, Olang TA. Renewable energy and biodiversity: Implications for transitioning to a Green Economy. Renewable and Sustainable Energy Reviews [Internet]. 2017 Apr;70:161–84. Available from: http://dx.doi.org/10.1016/j.rser.2016.08.030 
] 


[bookmark: _Hlk56852697]Increased landscape connectivity. Creating corridors (for example restoring river corridors planting and connecting conservation efforts) and increased coverage of semi-natural ecosystems in intensively used landscapes will assist species migration and support ecosystem resilience in a changing climate.  Increasing green spaces in cities is vital for adaptation as they have a cooling effect and support biodiversity and its connectivity. They contribute to climate change mitigation through carbon storage, and enable many biodiversity-associated mental and cultural welfare benefits to urban people[endnoteRef:59],[endnoteRef:60]. [59:  Wilkes P, Disney M, Vicari MB, Calders K, Burt A. Estimating urban above ground biomass with multi-scale LiDAR. Carbon Balance Manage [Internet]. 2018 Jun 26;13(1). Available from: http://dx.doi.org/10.1186/s13021-018-0098-0
]  [60:  -Bratman, Gregory N., Christopher B. Anderson, Marc G. Berman, Bobby Cochran, Sjerp De Vries, Jon Flanders, Carl Folke et al. "Nature and mental health: An ecosystem service perspective." Science advances 5, no. 7 (2019): eaax0903. 
] 


[bookmark: _Hlk56852723]Policy measures to discourage: 

Tree planting in inappropriate ecosystems. Expanding tree cover in ecosystems that do not naturally support expansive tree cover (e.g. grasslands, grassland savannas, temperate peatlands) has negative consequences for biodiversity[endnoteRef:61] and ecosystem functioning. In the case of peatlands, planting trees can also have negative climate consequences by resulting in drainage and consequent release of soil carbon reserves.  [61:  Veldman JW, Overbeck GE, Negreiros D, Mahy G, Le Stradic S, Fernandes GW, et al. Where Tree Planting and Forest Expansion are Bad for Biodiversity and Ecosystem Services. BioScience [Internet]. 2015 Sep 9;65(10):1011–8. Available from: http://dx.doi.org/10.1093/biosci/biv118 
] 


[bookmark: _Hlk62469273]Monocultures. Planting trees, either for bioenergy or as long-term carbon sinks, should focus on restoring and expanding native woodlands, as well as avoid creating large monoculture plantations that do not support high levels of biodiversity. Simple targets such as ‘numbers of trees planted’ ignore biodiversity considerations, such as long-term survival of trees or stewardship, and can be misleading, potentially contributing to policy failure and misuse of carbon offsets32.  

[bookmark: _Hlk62469534]Unsustainable energy crops. The modelled benefits of Bioenergy with Carbon Capture and Storage (for example, the use of crops to generate power and fuel while capturing CO2) to mitigate climate change are significant. However, the scale of some modelled deployments would either take up large amounts of land now used for food production or have negative effects on the amount of land available for preservation or restoration of natural ecosystems[endnoteRef:62]. Policy should also limit use of fuelwood pellets and other feedstocks for bioenergy where it might intensify pressure on semi-natural ecosystems. [62:  EASAC. The current status of biofuels in the European Union, their environmental impacts and future prospects. 2012. Available from: https://easac.eu/publications/details/the-current-status-of-biofuels-in-the-european-union-their-environmental-impacts-and-future-prospects/
] 


[bookmark: _Hlk62470450]Disempowerment of indigenous and local communities: Biodiversity and climate change actions should recognise, respect and safeguard the rights and livelihoods of local and traditional users of ecosystems.[endnoteRef:63]  [63:  Garnett, S. T., Burgess, N. D., Fa, J. E., Fernández-Llamazares, Á., Molnár, Z., Robinson, C. J., ... & Leiper, I. (2018). A spatial overview of the global importance of Indigenous lands for conservation. Nature Sustainability, 1(7), 369-374.
https://doi.org/10.1038/s41893-018-0100-6 
] 


Conclusion  
Climate change and biodiversity are inherently connected and addressing them is central to achieving the SDGs. While a warming planet leads to biodiversity decline, NbS can contribute to both climate change mitigation and adaptation. However, climate change and biodiversity are governed separately at the international and often at national levels, hindering solutions that could address both issues. 

[bookmark: _Hlk62470547]By better integrating climate and biodiversity policies at international and national levels, the full potential of biodiversity to support climate action could be leveraged, whilst at the same time helping to reverse the ongoing decline in biodiversity[endnoteRef:64]. [64:  InterAcademy Partnership. IAP Communique: Global Green Recovery after COVID-19: Using scientific advice to ensure social equity, planetary and human health, and economic benefits. 2021. Available from: https://www.interacademies.org/greenrecovery ] 


[bookmark: _Hlk62470916]Research shows that, although some degree of climate change and biodiversity loss are unfortunately now unavoidable, we still have time to limit profound consequences for people and the ecosystems on which we depend. The year 2021 could be one of the turning points in history, in which the international community collaborated to make a long-lasting difference by streamlining and integrating climate change and biodiversity policies and embarking on a pathway towards a stable climate and a vibrant biosphere.





















