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Abstract

In recent years, there has been a lot of focus on the conservation, restoration, management, and long-term use of natural
and modified ecosystems to address climate change mitigation. These sorts of activities, however, are frequently not intended
to address other global concerns, and hence they lose an opportunity to bring major non-mitigation benefits while
jeopardizing their mitigation potential. We emphasize the importance of planning Nature-based Solutions for mitigation
while taking into account the full range of global challenges that societies face, and we propose a set of considerations to
ensure that those types of solutions also provide climate adaptation, biodiversity, and/or human well-being benefits. Nature-
based solutions for climate mitigation that can also address other global challenges are very timely, because every nature-
based effort should seize the opportunity to address a variety of pressing issues in order to continue delivering mitigation
and other benefits in this critical decade.

Keywords: Nature-based solutions, Climate mitigation, Ecosystem restoration, Biodiversity co-benefits, Climate
adaptation, Human well-being

Introduction

Nature is essential to our livelihoods, well-being, and ability to tackle the issue of global warming.
Nature offers a wide range of critical services to humans, including clean air and water, food, and
pollination, as well as support for tourist and leisure activities, mental and physical health, and a variety
of other functions. Nature is often the most effective insurance policy, safeguarding us against floods,
landslides, fires, and excessive heat (European Commission, 2022). The loss of nature poses severe
threats to our clean air and drinking water, wildlife survival, community prosperity, and nature's ability

to protect us from natural disasters. Deforestation, along with

agriculture and other land-use changes, accounts for about a quarter of global greenhouse gas emissions
(United Nations, n.d.). The twin crises of climate change and rapid loss of biodiversity threaten
humanity's existence on Earth (Campaign for Nature, 2022).
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The world's poorest nations experience the most severe socio-economic impacts of climate change and
require robust and cost-effective adaptation responses (Seddon et al., 2020). For example, Nigeria's
fragile economy, weak resilience, and low adaptive capacity make it highly vulnerable to severe adverse
impacts from climate change, as much of the economy depends on climate-sensitive ecosystems and
natural resources. Climate change severely threatens the country's Sustainable Development Goals
(SDGSs) (Federal Ministry of Environment, 2021).

Climate change is a global challenge that requires solutions on a global scale, and one of the most
promising global solutions is already hiding within nature's sight (The Nature Conservancy, n.d.). Our
lands offer an untapped opportunity to create proven ways to store carbon and reduce carbon emissions
in the world's forests, grasslands, and wetlands (The Nature Conservancy, n.d.). However, biodiversity
loss erodes the ability of ecosystems to function effectively and efficiently, undermining nature's ability
to provide us with a healthy environment (Roe et al., 2021). Nature-based solutions (NbSs) are
fundamental for climate protection and biodiversity conservation. Well-designed and implemented
NbSs provide numerous benefits, enable synergies, and minimize trade-offs in achieving various global
development goals. They can simultaneously address societal challenges, including climate change
mitigation and adaptation, human health, food and water security, and biodiversity loss (Donatti et al.,
2022). Thus, investments in NbS solutions have been identified as one of the primary building elements
of a Green Economy transformation. Despite widespread awareness and growing interest in the function
of NbS, NbS has yet to be widely used (ISDB). Action must now be taken to ensure they reach their full
potential (Nature-based Solutions Coalition, 2019).

Investing in nature for development demonstrates that we can work with nature in a variety of ways that
benefit people. These benefits can meet the short-term delivery goal of providing jobs and training
while also promoting a sustainable future by protecting, restoring, and expanding nature's contributions
to people in a variety of areas ranging from water supply and health to social cohesion and

empowerment (Roe et al., 2021).

Humanity has already caused the loss of 83% of all wild mammals and half of all plants. $44 trillion in
economic value added, more than half of the world's total GDP, depends moderately or heavily on
nature and its services (World Economic Forum, 2020). The three largest sectors heavily dependent on
nature, generate nearly $8 trillion in Gross Value Added (GVA) (World Economic Forum, 2020). The
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availability of food that is accessible to all is one of the biggest problems facing the world today. It is
estimated that more than 795 million people are malnourished, most of whom live in developing
countries (Donatti et al., 2022). There are many starting points for nature-based solutions to address
various pressing global issues (Cohen-Shacham et al., 2016).

Climate change constantly threatens Nigerian ecosystems, affecting the well-being and resilience of
millions of citizens who depend on agriculture and fisheries for their livelihoods. Agriculture,
deforestation, and energy are the main contributors to greenhouse gas emissions in Nigeria, but these
sectors also have the highest mitigation potential (Laing, 2021). As climate change increasingly
threatens lives and livelihoods, maximizing mitigation and adaptation opportunities will minimize its

potentially catastrophic impacts (Sachs et al., 2009).

Over 800 million people live in tropical forests and savannas in developing countries (FAO and UNEP,
2020). Grassland ecosystems provide livestock grazing that supports millions of people, particularly
poor, and marginalized groups (Coppock et al., 2017). Forests provide more than 86 million green jobs
and secure the livelihoods of many more people. Some biomes could cross irreversible tipping points
with far-reaching economic and societal impacts if current rates of nature degradation continue

unabated (World Economic Forum, 2020). To improve this dire state, we must focus on it.

Development and Definition of Nature Based Solutions as a Concept. Nature-based solutions aim to
work in partnership with nature rather than relying on traditional engineered solutions to adapt and
mitigate the impacts of climate change (Cohen-Shacham et al., 2016). The term was first coined in a
2008 review of the World Bank's biodiversity portfolio and contributions to climate change mitigation
and adaptation (MacKinnon et al., 2008). It is a relatively young concept that is still in the development
phase. We need to deepen our understanding of NbSs and validate the principles to arrive at an

operational framework that can help apply the concept (Cohen-Shacham et al., 2016).

Natural-based solutions have yet to be defined (Nesshver et al.,, 2017). Nonetheless, most
conceptualizations are based on or refer to those developed by the International Union for the
Conservation of Nature (IUCN) and the European Union (EU). The International Union for the
Conservation of Nature defines NbS as "actions to protect, sustainably manage, and restore natural or
modified ecosystems that address societal challenges effectively and adaptively while providing human
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well-being and biodiversity benefits" (Cohen-Sachman et al. 2016). The European Commission defines
low-cost, locally tailored, and resource-efficient solutions that are "inspired by, supported by, or copied
from nature” and "provide environmental, social, and economic benefits while also helping to build
resilience” (European Commission, 2015). | use the IUCN definition of NbSs because it covers most of

this study.

Maximizing Nature Based Solutions for Sustainable National Development. How do we address the
Anthropocene's three central challenges: climate protection and adaptation to climate change,
biodiversity conservation, and human well-being? Much of the solution lies in addressing these
interconnected challenges; failing to do so invites negative consequences and unintended feedback. The
United Nations (UN) Agenda for Sustainable Development promotes connectivity, inclusivity, and
collaboration (Seddon, Chausson, et al., 2020). The failure to stabilise and adapt to climate change
(SDG 13) (IPCC, 2015) or protect biodiversity (SDGs 14 and 15) (IPBES, 2019) has been exacerbated
by the fact that these issues are treated separately, even though they are deeply intertwined. NbSs are
solutions to societal challenges that involve working with nature, and they are emerging as an integrated
approach capable of reducing trade-offs and promoting synergies between the SDGs (Seddon et al.,
2019). Planting trees and creating more green space in cities can help combat flooding while storing

carbon, reducing air pollution, and promoting recreation and health (Seddon, Chausson, et al., 2020).
Nature based Solutions for Specific Societal Challenges

Nature Based Solutions for Water Security Built infrastructure alone is becoming increasingly unlikely
to offer future water security and resilience in the face of expected climate change consequences
(Dalton & Murti, 2013). In a global context where approximately four billion people - 60 percent of the
world's population - live in regions with near-permanent water stress, where net withdrawals of surface
and groundwater meet or exceed available supply, no additional water is available for ecosystem use or
to meet future demand, new demands for water security solutions are emerging. Pollution exacerbates
water stress; in poor nations, 80-90% of all wastewater is released directly into surface water bodies,

posing serious health dangers (Corcoran et al., 2010).

Using NBS to harness the water-related services of 'natural infrastructure' including forests, wetlands,

and floodplains may assist mitigate the possibility of a water crisis, especially in the face of future
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climatic pressures (Ozment et al., 2015). In the case of flood risk management, for example, whereas
flood-control infrastructures such as levees and dams frequently degrade aquatic habitat by altering the
natural river flow regime and cutting off floodplains from rivers, preserving floodplains and/or
reconnecting them to rivers can provide flood management benefits while also conserving ecosystem
values and functions (Opperman et al., 2009). Because nature is both the source of our water and a
water user, water security solutions must take ‘water for nature and nature for water' into account
(Smith, 2013).

Nature, however, cannot provide water security for humanity in every scenario. Both constructed and
natural infrastructure are required for efficient and successful water resource management (Smith,
2013). Nature is a crucial building block of water security because of the significance of water-related
ecosystem services to people's well-being, food and energy security, industry, the economy, and the
engines of economic growth in cities. Nature can provide answers for water security if we account for

its benefits and invest appropriately.
Nature Based Solutions for Food Security

Food security, defined as the availability of food that is accessible to all, safe and locally suitable, and
consistent over time and location, is one of the most pressing concerns confronting the globe today
(TUCN, 2013). Over 795 million people are projected to be malnourished, with the great majority living
in poor countries (FAO et al., 2015).

Historically, food security was regarded as an issue of agricultural output. However, recent research
implies that 'technological improvements' to food production will be insufficient to increase food
security on their own. Multifaceted solutions will be required, such as adapting agricultural systems to
environmental change, comprehending the broader concerns underlying food security, and
mainstreaming climate change perspectives in development programs (Ericksen et al., 2009). When
food security is conceptualized using an ecosystem-aware perspective, it goes beyond productivity,
trade, and macroeconomic challenges to take on a comprehensive picture of sustainable food systems
(Mohamed- Katerere, & Smith, 2013).

As a result, there are several entrance ways for Nature-based Solutions to solve food security concerns.

These include, for example, the protection of natural genetic resources (animal and plant), the
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management of wild species (particularly fish), and the provision of irrigation water. During times of
natural disaster, climate change, or political instability, focusing on the restoration, protection, and
management of ecosystems to offer services can help stabilize food availability, access, and usage
(TUCN, 2013b). Protecting plant resources from pest and disease outbreaks (Macleod et al., 2016),
managing water and food security simultaneously (Hanjra & Qureshi, 2010), adopting forest landscape
restoration methodologies (Kumar et al., 2015), and resolving land tenure challenges are some specific

examples.
Nature Based Solutions for Human Health

The natural environment, particularly ecosystems, climate, and biodiversity, is increasingly recognized
as important drivers of human health, well-being, and social cohesion (Naeem et al., 2015). There is a
substantial and diverse body of information describing these intricate connections and their underlying
processes (Hartig et al., 2014). A number of studies have looked at how green space interactions
(whether active or passive) might affect health and well-being. Improvements in environmental quality,
such as heat regulation and noise reduction (Hartig et al., 2014), promotion of physical activity and
associated Body Mass Index improvements (Thompson Coon et al., 2011), enhanced social interaction,
social inclusion and cohesion, and perceived safety (Maas et al., 2009), and opportunities for spiritual
well-being experiences, typically in more remote 'wilderness' green spaces (Warber et al., 2013).
Ecosystems such as forests and coral reefs have also been discovered to have an important role in
supplying a source of medications and pharmaceutical goods, which considerably contribute to human
health and well-being (Stolton & Dudley, 2009).

Broader stakeholder engagement, as well as the integration of nature across policy domains at all levels,

are required to harness the numerous benefits of nature for health and well-being.
Nature Based Solutions for Adaptation

Over the last decade, there has been a rising understanding that protected and well-managed eco-
systems can be a more efficient and effective alternative to grey infrastructure in terms of climate

adaptation and resilience (Islamic Development Bank, 2022).
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The use, protection, restoration, and creation of ecosystems to reduce climate vulnerability and enhance
the resilience of people and ecosystems to climate hazards such as riverine and coastal floods, droughts,
soil erosion, landslides, and seasonal shifts are examples of NBS for adaptation. For example, NBS can
reduce the severity of flood occurrences by enhancing the ability of the landscape to retain water or by
increasing the ability of channels to transmit floodwaters. On a watershed scale, forest and wetland
restoration improves ecosystems' inherent capacity to hold water, delaying and absorbing some storm
runoff. Green roofs, permeable pavements, and green spaces assist to absorb water, facilitate infiltration,
and reduce storm water runoff in urban settings. As a result, sewer system overflows and floods are

reduced or prevented, and the burden on existing flood management equipment is reduced.

NBS for adaptation can be used to supplement, substitute, or protect traditional grey infrastructure while
providing increased resilience and co-benefits (e.g., supporting biodiversity, local livelihoods, and so
on). Green infrastructure (also known as natural infrastructure) is a type of NBS for adaptation that
strives to protect, enhance, or restore natural systems like as forests, floodplains, riparian zones, and
coastal forests. When green infrastructure and grey infrastructure are merged, they form 'green- grey
infrastructure' (also known as hybrid solutions) to offer more robust and cost-effective services.6
Natural coastal ecosystems, such as mangroves and salt marshes, can be paired with grey infrastructure,
such as breakwaters, to mitigate the effects of a coastal flood. Furthermore, protection and restoration of
natural coastal habitats can increase the lifespan of gray infrastructure and save maintenance costs. As a
result, the adaption solution is more resilient and cost-effective than if the solutions were done
separately.

The incorporation of NBS for adaptability in strategies and action plans can assist a variety of

industries. NBS have shown to be successful in addressing climate-related concerns in agricultural,

water, infrastructure, urban, and coastal sectors, therefore increasing climate resilience and

strengthening the country's green economy.
Nature Based Solutions for Disaster Risk Reduction

Major catastrophes in the last decade have clearly highlighted the function of nature in mitigating
natural hazards risks. Following Hurricane Katrina, the US Congress granted $500 million in funding
for the rehabilitation of its coastal national parks and salt marshes, based on evidence that the parks and
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marshes had helped mitigate damage. Similarly, the Japanese government proclaimed the growth of its
coastal forests in the form of the Sanriku Fukko Reconstruction Park, citing how these woods helped
mitigate the effects of the tsunami produced by the Great East Japan Earthquake in 2011 (Renaud &
Murti, 2013). These examples show that the regulating function of ecosystem services may be cost-
effective in minimizing disaster risks to society. According to a research undertaken by Swiss
Reinsurance, every dollar invested in the conservation of the Folkestone Marine National Park in
Barbados can save US$ 20 million in yearly storm losses (Mueller & Bresch, 2014). Wetlands, forests,
and coastal systems, for example, can limit physical exposure to natural dangers by acting as protective
barriers or buffers. Furthermore, such NBS can help to preserve development infrastructure and
property while also assisting in the faster recovery of livelihood sources. A research from the
Bhitarkanika Conservation Area in India, for example, found that without the presence of mangrove
forests along the shoreline, rice crops can take three times longer to recover from salt intrusion
following coastal storms (Duncan et al. 2014). Such historical learning has resulted in the creation of the

ecosystem-based disaster risk reduction (Eco-DRR) strategy.

It is critical to recognize that a natural catastrophe occurrence has the potential to become a disaster if
the community or society is unable to cope with the consequences using its own resources (UNISDR
2007). Disaster risk reduction efforts can significantly reduce the likelihood of a natural hazard event
becoming a disaster "through systematic efforts to analyse and manage the causal factors of disasters,
including reduced exposure to hazards, lessened vulnerability of people and property, wise management
of land and the environment, and improved preparedness for adverse events” (Renaud et al. 2013). NBS,
such as the Eco-DRR method, may be extremely beneficial to a community's risk-reduction initiatives.
Over the last two years, this approach has gained traction within global policy frameworks such as the
Convention on Biological Diversity (2014), the Sendai Framework for Disaster Risk Reduction (2015),
and the Ramsar Convention on Wetlands (2015). While past disasters have increased recognition of
nature as a critical solution for disaster risk management, scaling up these NBS requires active
facilitation of dialogues and capacity development among scientists, policymakers, and conservation

and disaster management practitioners.
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Nature Based Solutions for Climate Change Mitigation

Climate change is one of humanity's most important problems today. The world's ecosystems depending
on how they are maintained may either add to the issue or provide effective Nature-based Solutions for
climate change mitigation and adaptation. First, by limiting the destruction and loss of natural
ecosystems, NBS in the form of ecosystem-based mitigation (EbM) may make a significant contribution
to the battle against climate change. For example, deforestation and forest degradation emit an estimated
4.4 Gt of CO, per year into the atmosphere (Matthews & van Noordwijk, 2014), accounting for
approximately 12% of human CO, emissions (IPCC, 2014). When the land sector as a whole is
examined, encompassing agriculture, forestry, and other land uses (AFOLU), the contribution is around
24% of annual worldwide anthropogenic emissions (ibid). Avoiding these emissions through better
conservation and land management is a potent intervention that can contribute significantly to global
mitigation efforts.

Secondly, both natural and modified ecosystems may make significant contributions to addressing
climate change by acting as a 'natural carbon sink' by absorbing and sequestering CO, emissions.
Approximately 60% of all anthropogenic GHG emissions have been stored on land (in plants and soils)
or in the ocean since the pre-industrial period (IPCC, 2014). Conservation, restoration, and sustainable
management of forests, wetlands, and seas are therefore important to the carbon cycle's healthy
operation and the balanced control of the planet's climate. For example, it has been estimated that
restoring 350 million hectares of degraded or deforested landscapes by 2030 can sequester 1-3 billion
tonnes of CO, per year while also generating approximately US$ 170 billion in benefits from other

ecosystem services, making it a cost-effective NBS to climate change (New Climate Economy, 2014).

Finally, ecosystems can help vulnerable communities; particularly those that rely on natural resources,
better adapt and become more resilient to the adverse effects of climate change, including extreme
weather events and climate-related disasters, through ecosystem-based adaptation (EbA) and
ecosystem-based disaster risk reduction (Eco- DRR). Natural infrastructure, or ecosystem-based
interventions, may complement and increase the efficacy of physical infrastructure, such as sea walls

and dykes, in a cost-effective and integrated manner.
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It should be underlined that in order for global climate change measures to be effective in keeping
temperature rises far below 2 degrees Celsius, action from all sectors, at all levels, and involving all
players is essential. However, NBS are a critical component of this mix, and no long-term solution to
climate change will be successful until they are adequately utilized.

Nature Based Solutions in Practice

NBS has been used in a wide range of sectors and to address a wide range of societal issues. For

example, NBS interventions can include:

Restoring and sustainably managing wetlands and rivers to maintain or boost fish stocks and fisheries-

based livelihoods, reduce the risk of flooding, and provide recreational and tourism benefits.

. Forest conservation is important for food and energy security, local revenue, climate change
adaptation and mitigation, and biodiversity.

. Restoring dry lands to improve water security, local livelihoods, and resistance to the effects of

climate change.

. Creating green infrastructure in urban areas (for example, green walls, roof gardens, street trees,
and vegetated drainage basins) to enhance air quality, assist wastewater treatment, minimize storm

water runoff and water pollution, and improve inhabitants' quality of life.

. Using natural coastal infrastructure like barrier islands, mangrove forests, and oyster reefs to

protect shorelines and towns from coastal floods and to mitigate the effects of sea-level rise.
Conclusion

Since the Industrial Revolution, our modes of production and consumption have increased the
concentration of gases in the atmosphere, increasing the greenhouse effect and endangering our natural
ecosystems. Greenhouse gas emissions carbon dioxide (CO,), methane (CH,), nitrous oxide, and some
fluorinated chemicals have a significant impact on global warming. These naturally occurring gases
have grown in the past 150 years as a result of a development paradigm based on a linear economy. We
need to address these issues. Natural and modified ecosystem conservation, restoration, and

management have the ability to address climate change mitigation while also addressing environmental
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concerns such as climate change adaptation, biodiversity loss, improving human well-being, and food
and water security. However, Nigeria will only be able to meet its Paris Agreement goal of limiting
temperature increases to less than 2°C if NBS is accompanied by immediate and aggressive
decarbonization efforts in the energy and industrial sectors.

Reference

Campaign for Nature. (2022). The planet is in crisis and our future is at stake. Wyss Campaign for
Nature. https://www.campaignfornature.org/

Cohen-Shacham, E., Walters, G., Janzen, C., & Maginnis, S. (Eds.). (2016). Nature-based solutions to
address global societal challenges. IUCN. https://doi.org/10.2305/IUCN.CH.2016.13.en

Coppock, D. L., Fernandez-Giménez, M., Hiernaux, P., Huber-Sannwald, E., Schloeder, C., Valdivia,
C., Arredondo, J. T., Jacobs, M., Turin, C., & Turner, M. (2017). Rangeland systems in
developing nations: Conceptual advances and societal implications. In D. D. Briske (Ed.),
Rangeland systems: Processes, management and challenges (pp. 569-641). Springer.
https://doi.org/10.1007/978-3-319-46709-2_17

Corcoran, E., Nellemann, C., Baker, E., Bos, R., Osborn, D., & Savelli, H. (Eds.). (2010). Sick water?
The central role of wastewater management in sustainable development. UNEP, UN-HABITAT,
GRID-Arendal.

Dalton, J., & Murti, R. (2013). Utilizing integrated water resource management approaches to support
disaster risk reduction. In K. Sudmeier-Rieux & M. Estrella (Eds.), The role of ecosystems in
disaster risk reduction (pp. 221-242). United Nations University Press.

Donatti, C. I., Andrade, A., Cohen-Shacham, E., Fedele, G., Hou-Jones, X., & Robyn, B. (2022).
Ensuring that nature-based solutions for climate mitigation address multiple global challenges.
One Earth, 5(5), 493-504. https://doi.org/10.1016/j.0neear.2022.04.010

Duncan, J. M. A, Dash, J., & Tompkins, E. L. (2014). Mangrove forests enhance rice cropland
resilience to tropical cyclones: Evidence from the Bhitarkanika Conservation Area. In R. Murti
& C. Buyck (Eds.), Safe havens: Protected areas for disaster risk reduction and climate change
adaptation (pp. 105-118). IUCN.

Ericksen, P. J., Ingram, J. S. I., & Liverman, D. M. (2009). Food security and global environmental
change: Emerging challenges. Environmental Science & Policy, 12(4), 373-377.
https://doi.org/10.1016/j.envsci.2008.11.012

European Commission. (2015). *Towards an EU research and innovation policy agenda for nature-
based solutions & re-naturing cities: Final report of the Horizon 2020 expert group on ‘Nature-
based solutions and re-naturing cities’* (Full version). Publications Office of the European
Union. https://op.europa.eu/en/publication-detail/-/publication/fb117980-d5aa-46df-8edc-
af367cddc202

Journal of Science and Education Research Volume I Nov. 2025
http://www.joser.org.ng Page 41



https://www.campaignfornature.org/
https://doi.org/10.2305/IUCN.CH.2016.13.en
https://doi.org/10.1007/978-3-319-46709-2_17
https://doi.org/10.1016/j.oneear.2022.04.010
https://doi.org/10.1016/j.envsci.2008.11.012
https://op.europa.eu/en/publication-detail/-/publication/fb117980-d5aa-46df-8edc-af367cddc202
https://op.europa.eu/en/publication-detail/-/publication/fb117980-d5aa-46df-8edc-af367cddc202

European Commission. (2022). Independent expert report: Nature-based solutions in a nature positive
economy [Report]. Publications Office of the European Union. https://doi.org/10.2777/307761

Federal Ministry of Environment, Nigeria. (2021). National climate change policy for Nigeria.
Department of Climate Change. https://climatechange.gov.ng/wp-
content/uploads/2021/08/NCCP_Nigeria_Revised_2-June-2021.pdf

Food and Agriculture Organization of the United Nations (FAO) & United Nations Environment
Programme (UNEP). (2020). The state of the world’s forests 2020: Forests, biodiversity and
people. FAO. https://doi.org/10.4060/ca8642en

Food and Agriculture Organization of the United Nations (FAO), International Fund for Agricultural
Development (IFAD), & World Food Programme (WFP). (2015). The state of food insecurity in
the world 2015: Meeting the 2015 international hunger targets: Taking stock of uneven
progress. FAO.

Hanjra, M. A., & Qureshi, M. E. (2010). Global water crisis and future food security in an era of climate
change. Food Policy, 35(5), 365-377. https://doi.org/10.1016/j.foodpol.2010.05.006

Hartig, T., Mitchell, R., de Vries, S., & Frumkin, H. (2014). Nature and health. Annual Review of Public
Health, 35, 207—-228. https://doi.org/10.1146/annurev-publhealth-032013-182443

Intergovernmental Panel on Climate Change (IPCC). (2014). Climate change 2014: Synthesis report.
Contribution of Working Groups I, Il and 111 to the fifth assessment report of the
Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri & L.A. Meyer
(eds.)]. IPCC.

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES). (2019).
Summary for policymakers of the global assessment report on biodiversity and ecosystem
services. IPBES secretariat.
https://ipbes.net/sites/default/files/inline/files/ipbes global_assessment_report summary for_po

licymakers.pdf

International Union for Conservation of Nature (IUCN). (2013a). Food security policies: Making the
ecosystem connections.

International Union for Conservation of Nature (IUCN). (2013b). The IUCN programme 2013-2016.

Islamic Development Bank (IsDB). (2022). Guidance on the use of nature-based solutions for climate
change adaptation.

Kumar, C., Saint-Laurent, C., Begeladze, S., & Calmon, M. (Eds.). (2015). Enhancing food security
through forest landscape restoration: Lessons from Burkina Faso, Brazil, Guatemala, Viet Nam,
Ghana, Ethiopia and Philippines. IUCN.

Journal of Science and Education Research Volume I Nov. 2025
http://www.joser.org.ng Page 42


https://doi.org/10.2777/307761
https://climatechange.gov.ng/wp-content/uploads/2021/08/NCCP_Nigeria_Revised_2-June-2021.pdf
https://climatechange.gov.ng/wp-content/uploads/2021/08/NCCP_Nigeria_Revised_2-June-2021.pdf
https://doi.org/10.4060/ca8642en
https://doi.org/10.1016/j.foodpol.2010.05.006
https://doi.org/10.1146/annurev-publhealth-032013-182443
https://ipbes.net/sites/default/files/inline/files/ipbes_global_assessment_report_summary_for_policymakers.pdf
https://ipbes.net/sites/default/files/inline/files/ipbes_global_assessment_report_summary_for_policymakers.pdf

Laing, C. (2021, March 4). Re-imagining nature-based solutions in Nigeria. This Day Live.
https://www.thisdaylive.com/index.php/2021/03/04/re-imagining-nature-based-solutions-in-

nigeria/

MacKinnon, K., Sobrevila, C., & Hickey, V. (2008). Biodiversity, climate change and adaptation:
Nature-based solutions from the World Bank portfolio. World Bank.
https://www.cbd.int/financial/climatechange/g-bioclimatenature-wb.pdf

Macleod, A., Jones, D. G., Anderson, H. M., & Mumford, R. A. (2016). Plant health and food security,
linking science, economics, policy and industry. Food Security, 8(1), 17-25.
https://doi.org/10.1007/s12571-015-0529-7

Matthews, R. B., & van Noordwijk, M. (2014). From euphoria to reality on efforts to reduce emissions
from deforestation and forest degradation (REDD+). Mitigation and Adaptation Strategies for
Global Change, 19(6), 615-620. https://doi.org/10.1007/s11027-014-9559-2

Mohamed-Katerere, J., & Smith, M. (2013). The role of ecosystems in resilient food systems. Unasylva,
64(241), 14-22.

Mueller, L., & Bresch, D. (2014). Economics of climate adaptation in Barbados — Facts for decision
making. In R. Murti & C. Buyck (Eds.), Safe havens: Protected areas for disaster risk reduction
and climate change adaptation (pp. 119-130). IUCN.

Naeem, S., Ingram, J. C., Varga, A., Agardy, T., Barten, P., Bennett, G., Bloomgarden, E., Bremer, L.
L., Burkill, P., Cattau, M., Ching, C., Colby, M., Cook, D. C., Costanza, R., De Clerck, F.,
Freund, C., Gartner, T., Goldman-Benner, R., Gunderson, J., ... Wunder, S. (2015). Get the
science right when paying for nature’s services. Science, 347(6227), 1206-1207.
https://doi.org/10.1126/science.aaal403

Nature-based Solutions Coalition. (2019). The nature-based solutions for climate manifesto. United
Nations. http://hdl.handle.net/20.500.11822/29705

Nesshover, C., Assmuth, T., Irvine, K. N., Rusch, G. M., Waylen, K. A., Delbaere, B., Haase, D., Jones-
Walters, L., Keune, H., Kovécs, E., Krauze, K., Kilvik, M., Rey, F., van Dijk, J., Vistad, O. 1.,
Wilkinson, M. E., & Wittmer, H. (2017). The science, policy and practice of nature-based
solutions: An interdisciplinary perspective. Science of The Total Environment, 579, 1215-1227.
https://doi.org/10.1016/j.scitotenv.2016.11.106

Opperman, J. J., Galloway, G. E., Fargione, J., Mount, J. F., Richter, B. D., & Secchi, S. (2009).
Sustainable floodplains through large-scale reconnection to rivers. Science, 326(5959), 1487—
1488. https://doi.org/10.1126/science.1178256

Ozment, S., DiFrancesco, K., & Gartner, T. (2015). The role of natural infrastructure in the water,
energy and food nexus. Nexus Dialogue Synthesis Papers. IUCN.

Journal of Science and Education Research Volume I Nov. 2025
http://www.joser.org.ng Page 43


https://www.thisdaylive.com/index.php/2021/03/04/re-imagining-nature-based-solutions-in-nigeria/
https://www.thisdaylive.com/index.php/2021/03/04/re-imagining-nature-based-solutions-in-nigeria/
https://www.cbd.int/financial/climatechange/g-bioclimatenature-wb.pdf
https://doi.org/10.1007/s12571-015-0529-7
https://doi.org/10.1007/s11027-014-9559-2
https://doi.org/10.1126/science.aaa1403
http://hdl.handle.net/20.500.11822/29705
https://doi.org/10.1016/j.scitotenv.2016.11.106
https://doi.org/10.1126/science.1178256

Perrings, C., Polasky, S., Potent, J., Prager, C., Quétier, R., Redford, K., Saterson, K., Thoumi, G.,
Vargas, M. T., Vickerman, S., Weisser, W., Wilkie, D., & Wunder, S. (2015). Get the science
right when paying for nature’s services. Science, 347(6227), 1206-1207.
https://doi.org/10.1126/science.aaal403

Renaud, F., & Murti, R. (2013). Ecosystems and disaster risk reduction in the context of the Great East
Japan Earthquake and Tsunami — A scoping study (UNU-EHS Publication Series No. 10).
United Nations University Institute for Environment and Human Security (UNU-EHS).

Roe, D., Turner, B., Chausson, A., Hemmerle, E., & Seddon, N. (2021). Investing in nature for
development: Do nature-based interventions deliver local development outcomes? International
Institute for Environment and Development. https://pubs.iied.org/20206iied

Sachs, J. D., Baillie, J. E. M., Sutherland, W. J., Armsworth, P. R., Ash, N., Beddington, J., Blackburn,
T. M., Collen, B., Gardiner, B., Gaston, K. J., Godfray, H. C. J., Green, R. E., Harvey, P. H.,
House, B., Knapp, S., Kumpel, N. F., Macdonald, D. W., Mace, G. M., Mallet, J., & Matthews,
A. (2009). Biodiversity conservation and the Millennium Development Goals. Science,
325(5947), 1502—-1503. https://doi.org/10.1126/science.1175035

Seddon, N., Chausson, A., Berry, P., Girardin, C. A. J., Smith, A., & Turner, B. (2020). Understanding
the value and limits of nature-based solutions to climate change and other global challenges.
Philosophical Transactions of the Royal Society B: Biological Sciences, 375(1794), 20190120.
https://doi.org/10.1098/rstbh.2019.0120

Seddon, N., Daniels, E., Davis, R., Chausson, A., Harris, R., Hou-Jones, X., Hug, S., Kapos, V., Mace,
G. M., Rizvi, A. R., Reid, H., Roe, D., Turner, B., & Wicander, S. (2020). Global recognition of
the importance of nature-based solutions to the impacts of climate change. Global Sustainability,
3, el5. https://doi.org/10.1017/sus.2020.8

Seddon, N., Turner, B., Berry, P., Chausson, A., & Girardin, C. A. J. (2019). Grounding nature-based
climate solutions in sound biodiversity science. Nature Climate Change, 9(2), 84-87.
https://doi.org/10.1038/s41558-019-0405-0

Smith, M. (2013). Water for nature, nature for water. The Post 2015 Water Thematic Consultation -
Water Resources Management Stream Framing Paper. IUCN.

Stolton, S., & Dudley, N. (2009). Vital sites: The contribution of protected areas to human health.
WWE International.

The Nature Conservancy. (n.d.). Playbook for climate action: Climate action pathways for countries
and businesses to help address climate change today.
https://www.nature.org/content/dam/tnc/nature/en/documents/TNC_PlaybookClimateAction.pdf

Thompson Coon, J., Boddy, K., Stein, K., Whear, R., Barton, J., & Depledge, M. H. (2011). Does
participating in physical activity in outdoor natural environments have a greater effect on

Journal of Science and Education Research Volume I Nov. 2025
http://www.joser.org.ng Page 44


https://doi.org/10.1126/science.aaa1403
https://pubs.iied.org/20206iied
https://doi.org/10.1126/science.1175035
https://doi.org/10.1098/rstb.2019.0120
https://doi.org/10.1017/sus.2020.8
https://doi.org/10.1038/s41558-019-0405-0
https://www.nature.org/content/dam/tnc/nature/en/documents/TNC_PlaybookClimateAction.pdf

physical and mental wellbeing than physical activity indoors? A systematic review.
Environmental Science & Technology, 45(5), 1761-1772. https://doi.org/10.1021/es102947t

United Nations. (n.d.). Causes and effects of climate change. United Nations Climate Action. Retrieved
August 14, 2022, from https://www.un.org/en/climatechange/science/causes-effects-climate-

change

Warber, S., Irvine, K., Devine-Wright, P., & Gaston, K. (2013). Modelling well-being and the
relationship between individuals and their environments. In R. Coles & Z. Millman (Eds.),
Landscape, well-being and environment, Pp. 20-37.

World Economic Forum, (2020). Nature risk rising: Why the crisis engulfing nature matters for
business and the economy.
https://www3.weforum.org/docs/WEF _New_Nature_Economy Report _2020.pdf

Journal of Science and Education Research Volume I Nov. 2025
http://www.joser.org.ng Page 45


https://doi.org/10.1021/es102947t
https://www.un.org/en/climatechange/science/causes-effects-climate-change
https://www.un.org/en/climatechange/science/causes-effects-climate-change
https://www3.weforum.org/docs/WEF_New_Nature_Economy_Report_2020.pdf

