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On the publication of Nippon Life Nature Finance Approach 
 Regarding nature restoration, although the urgency of action is extremely high, we 

recognize that efforts are still on progress in the world and society as a whole due to its 
complexity compared to climate change, which has an absolute metric such as GHG 
emissions. 

 Under these circumstances, we believe that indicators to evaluate efforts are important 
in order to further promote corporate efforts toward the restoration of nature, and we 
have organized a set of practical and simple indicators based on a scientific perspective. 

 This Approach, developed as a framework to visualize the direction and impact of 
efforts to achieve restoration of nature, is not the “final form of the solution.” Rather, we 
consider it a work in progress that will evolve through ongoing discussions with various 
stakeholders, including constructive criticism. We hope it will serve as a foundation for 
active dialogue linking corporate activities to nature restoration. 

The growing importance of restoring nature 
 Before the Industrial Revolution, people often lived in harmony with nature in various 

situations. For example, during the Edo period (1603-1867) in Japan, although people 
altered some land through reclamation and irrigation, the diet consisted mainly of rice, 
fish, and seasonal vegetables, and excessive exploitation of nature resources was largely 
avoided. Also, even as demand for building materials increased in the populated urban 
areas like Edo and Osaka and deforestation occurred in some parts of the country, the 
ideas of “Forestry Policy Theory” spread among feudal lords, and the practices of 
sustainable forest management were promoted to protect forest resources and secure 
water sources1. 

 After the Industrial Revolution, however, the scope of economic activities including in 
Japan expanded as people pursued affluence in their lives and the population rapidly 
grew. As a result, the pressure on nature has increased significantly. Currently, with the 
global population growth to 8.2 billion (estimated to reach approximately 10 billion by 
the end of the 21st century 2 ) and the accompanying economic growth have led to 
deforestation for the purpose of developing agricultural land, etc., causing the loss of 
nature at an unprecedented rate3. 

 According to the Global Assessment Report on Biodiversity and Ecosystem Services 
published in 2019 by the Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services (hereinafter, IPBES) 4 , 75% of the world's land area has been 
significantly modified by human activities, 66% of the oceans are under cumulative impact, 
more than 85% of wetlands have disappeared, and an estimated 1 million species are 
threatened with extinction. 

 
1 Forest and Forestry White Paper FY2013 | Forestry Agency *Japanese version only 
2 World Population Prospects 2024: Summary of Results | DESA Publications 
3 National Institute for Environmental Studies *Japanese version only 
4 IPBES Global Environmental Assessment 

 Introduction 1 
  

https://www.rinya.maff.go.jp/j/kikaku/hakusyo/25hakusyo/pdf/6hon1-2.pdf
https://desapublications.un.org/publications/world-population-prospects-2024-summary-results
https://www.nies.go.jp/whatsnew/2024/20240426/20240426.html
https://www.ipbes.net/global-assessment
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 In addition, the economic losses associated with the loss of nature are immeasurable. As 
stated in a report by the World Economic Forum (WEF)5, more than half of the world's 
total GDP, $44 trillion, depends on nature and ecosystem services to a certain extent, and 
the loss of nature and the collapse of ecosystems pose a significant risk to business6. 

 In the WEF's latest report 7 , “Biodiversity loss and ecosystem collapse” ranks second 
among the global risks over the next 10 years (long-term), following “Extreme weather 
events”, moving up in rank from third place the previous year. 

 

Voices of concern despite the adoption of the SDGs and the GBF, and the start of the TNFD 

 In response to the warning from an earth science perspective on the nature loss, 
international frameworks for nature restoration have been developed. Specifically, two 
goals “Goal 14: Life below water” and “Goal 15: Life on land” were adopted in 2015 as the 
part of the Sustainable Development Goals. In addition, at CO15 in 2022, the Kunming-
Montreal Global Biodiversity Framework (hereinafter, “GBF”) was adopted by the 196 
Parties of the CBD, which lead to a concrete international framework.   

 Furthermore, as a complement to the adoption of the GBF, the TNFD Final 
Recommendations, a guideline for corporate disclosure on natural capital, was released 
in September 2023. In response, private sector companies have also been encouraged to 
take steps toward nature restoration. 

 While there has been steady movement regarding nature restoration, there are some 
issues and concerns that companies are facing. The first issue is the “Insufficient 
connection with business”. Unlike climate change, as nature is highly complex and it is 
difficult to ensure the linkage with business, many companies are struggling in figuring 
out what kind of concrete initiatives they should promote. Although sectors that directly 
utilize natural capital, such as agriculture and food, can easily grasp the relationship with 
nature, many companies in a wide range of other sectors are still searching for the 
appropriate approach. 

 The second issue is the “Lack of connection with global goals”. As the global goals, the 
GBF’s 2030 mission calls for “urgent action to halt and reverse biodiversity loss”, and the 
Stockholm Resilience Centre calls for activities within the appropriate thresholds in nine 
boundaries that represent the Earth’s limits, presenting the concept of the Planetary 
Boundaries. In fact, it has been warned that one of the nine boundaries, “Biosphere 
Integrity” has already exceeded "a safe operating space for humanity”. On the other hand, 
despite efforts to disclose information through the TNFD etc., companies tend to have 
trouble seeing the relationship between its own indicators and targets and these global 
goals, or find it difficult to explain.  

 The third concern is “Complexity of disclosure metrics”. Compared to climate change, for 
which has an only one absolute indicator, GHG, various indicators are required to be 
disclosed in the nature-related field. Particularly, indicators related to the “State of Nature” 
have not yet been defined even by the TNFD, leaving many companies uncertain about 
what information to collect and disclose.  

 
5 The Future of Nature and Business 2020 | World Economic Forum 
6 World Economic Forum 
7 Global Risks Report 2025 | World Economic Forum 

https://www3.weforum.org/docs/WEF_The_Future_Of_Nature_And_Business_2020.pdf
https://jp.weforum.org/agenda/2024/02/ga-risukuno-ni-meta/
https://www.weforum.org/publications/global-risks-report-2025/digest/
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 Still, the loss of nature continues to progress rapidly today, even when companies are still 
struggling to find a way to cope with the situation. Even though international discussions 
remain unresolved, it is now essential to build a field that encourages discussion involving 
diverse companies in various sectors, presenting a foundational idea that provides clues 
to clarify the connection between corporate activities and nature restoration to accelerate 
both the implementation of urgent nature restoration efforts and the mobilization of 
related funding. 

 

Presenting “biodiversity (ecosystems and species) impact indicators" that are scientifically 
valid and can be used for a wide range of companies’ nature restoration efforts  

 As a starting point for linking corporate activities and nature restoration, we first 
focused on the “complexity of disclosure indicators” mentioned earlier as the third issue 
facing companies. The measurement indicators related to the “State of Nature (SoN)” 
are particularly complex and are currently being developed by the Nature Positive 
Initiative (NPI), which was established in September 2023 and has taken over the SoN 
metrics development from the TNFD. After presenting a draft of the indicators in 
January 2025, the NPI is currently implementing a pilot program with companies. 

 While taking these latest discussions into account, we have attempted to organize a set 
of practical and simple indicators that companies can immediately apply. Specifically, we 
focused on “the amount of energy used by living organisms for their survival and 
growth (≈ one of the fundamental sources of life)”. We consider this indicator to be a 
representative, as the amount of energy greatly affects the quality of the ecosystems to 
which various animals and plants belong.  

 Living organisms, including humans, consume carbohydrates (glucose, etc.) besides air 
(oxygen, carbon dioxide, etc.) and water to function. Carbohydrates are initially 
produced through photosynthesis by plants and are then consumed as nutrients by a 
wide variety of organisms through the food chain (our daily diet also originates from 
the energy produced through photosynthesis by plants). In this nutrient cycle, the 
carbohydrates initially produced by plants are referred as NPP (Net Primary Production) 
in the scientific community. Notably, NPP is the most fundamental function of 
ecosystems, categorized as a “Supporting service” under the classification of ecosystem 
services in the United Nations Millennium Ecosystem Assessment. 

 NPP-based indicators are also used in the “Biosphere Integrity” of the Planetary 
Boundaries by the Stockholm Resilience Centre. Specifically, it calls for keeping the 
“HANPP (=Human Appropriation of Net Primary Production)”, which is “the amount of 
NPP used by humans” low enough to ensure sustainability of the Earth.  

 By utilizing NPP, an indicator of “energy available to living organisms”, we have 
attempted to interpret various corporate activities in the common context of the natural 
restoration including their relationship with the global goals. Although details are 
provided in Chapters 3-4, we believe that by using the amount of energy required for 
living organisms as an indicator, we can interpret various corporate activities in terms of 
“increasing NPP” and mitigating or avoiding human-induced reduction of NPP 
(HANPP)” based on the assumption that the increase in this energy is strongly linked to 
the restoration.  
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 In formulating this Approach, the following points were taken into consideration: (1) to 
maintain consistency and complementarity with the Nature Positive Initiative and other 
efforts to develop and disseminate indicators related to the “State of Nature”, (2) to 
minimize the burden on companies, and (3) to provide benefits of contributing to 
business activities. In other words, it is intended to be used as a guideline for financing 
and corporate-investor engagement to create new flows of finance and economy that 
mainstream nature restoration efforts, while supporting the sophistication of corporate 
information disclosure.  

 Ideally, this Approach will contribute to fostering a shared understanding of nature and 
facilitating integrated financial flows towards its restoration.     

Source: “Planetary Boundaries”, Stockholm Resilience Centre (Prepared by the company based on the source) 
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Column: What is NPP (Net Primary Production)? 

Earlier, in “Chapter 1 Introduction”, we introduced the concept of NPP (Net Primary Production), 
which is carbohydrates produced by plants, as the amount of energy used by animals for their 
survival and growth (≈ one of the fundamental sources of life). We would like to explain the NPP 
itself and its implications using more simple scientific knowledge. 

First, photosynthesis is the mechanism by which plants produce carbohydrates. In photosynthesis, 
plants use light energy to convert carbon dioxide and water into carbohydrates (such as glucose) 
while releasing oxygen. The term “Primary Production” is used, focusing on the “production” of 
these carbohydrates. Then, defining it in more detail, as plants themselves consume carbohydrates 
as energy for their own activities, we call the remaining amount of carbohydrates “Net Primary 
Production (NPP)”. 

  
The NPP produced as described above is the starting point of the food chain and is subsequently 
consumed through the feeding of each animal, large and small (known as “consumers” in contrast 
to plants, which are “producers”). Additionally, animal carcasses, feces, and fallen leaves are 
decomposed by microorganisms (≒“decomposers”), and in this process, nutrients such as 
nitrogen and phosphorus are generated and utilized for plant growth. In this way, NPP 
(carbohydrates produced by plants) plays a significant role in the nutrient cycle of living organisms. 
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2-1. History of nature-related initiatives (from the late 20th century to the adoption of the GBF) 

 Many studies and efforts have been made around the world to address the critical situation 
of nature, which has increased rapidly since the 20th century. 

 In the 1960s and 1970s, a number of papers and reports were published including “The 
Economics of the Coming Spaceship Earth (1966)” by Kenneth Ewart Boulding, “The Limit to 
Growth (1972)” by Donella H. Meadows, Dennis L. Meadows and others under the auspices 
of the Club of Rome, which argued for the finite nature of the Earth’s resources. In 1972, the 
United Nations Conference on the Human Environment was held in Stockholm, and both 
the scientific society and the international community sounded the alarm about the critical 
state of the environment. However, during this period, international discussions primarily 
focused on environmental issues that affect human health, except for the Convention on 
International Trade in Endangered Species of Wild Fauna and Flora (CITES), also known as 
the Washington Convention, and the Ramsar Convention on Wetlands of International 
Importance Especially as Waterfowl Habitat, which both entered into force in 1975.    

 The concept of biodiversity became a focal point in international discussions when the 
Convention on Biological Diversity (CBD) was signed along with the United Nations 
Framework Convention on Climate Change (UNFCCC) at the United Nations Conference on 
Environment and Development (commonly known as the Earth Summit), held in Brazil in 
1992. The First Ordinary Meeting of the Conference of the Parties to the CBD (COP1) was 
held in Nassau, The Bahamas in 1994, one year earlier than the COP1 for climate change.  

 On the other hand, as for the establishment of a permanent intergovernmental body on the 
science, the world needed to wait until the IPBES was established in 2012. In this regard, the 
nature sector lagged behind the climate change sector, with the Intergovernmental Panel 
on Climate Change (IPCC) established in 1988 and awarded the Nobel Peace Prize in 2007, 
especially in involving a wide range of international actors such as the business and financial 
communities as well as consumers. 

 From 2000 to 2010, can be seen as the period when a prototype for the vision and goals of 
the GBF adopted in 2022 had been formed. Although IPBES did not yet exist, various notable 
scientific findings were provided mainly for policymakers through the “Global Biodiversity 
Outlook 1st edition (2001)” published by the CBD, the “UN Millennium Ecosystem 
Assessment (MA) (2006)”, which analyzed a wide range of biodiversity and ecosystem loss, 
and the Planet Boundaries (2009) proposed by the Stockholm Resilience Centre. Based on 
these scientific findings, the 2010 target to “significantly reduce the current rate of 
biodiversity loss by 2010” was adopted at the COP6 held in The Hague in 2002. In addition, 
at the COP10 held in Aichi, Japan in 2010, a long-term vision of "living in harmony with 
nature by 2050” was adopted as well as 20 short-term targets related to “taking effective 
and urgent action to halt the loss of biodiversity by 2020“. In marking these milestones, 
international trends related to nature first progressed mainly through international 
conferences. 

 As scientific findings became more widespread and pervasive, initiatives were gradually 
launched by some international organizations involving business and financial communities. 
This is a key characteristic of the “Period of Aichi Biodiversity Targets” of the 2010s. For 

 Trends in international efforts toward nature 
restoration and today’s challenges for companies 

2 
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example, UNEP-FI announced the “Natural Capital Declaration” at the Rio+20 Summit in 
2012, the 20th anniversary event of the Earth Summit. In the same year, “The Economics of 
Ecosystem and Biodiversity (TEEB) for Business Coalition” was established, which was 
reorganized into the Natural Capital Coalition (NCC) in 2014. In 2016, the Natural Capital 
Protocol was published by the NCC. Until around this time, it can be interpreted that the 
movement for the economic valuing of natural capital was the main focus (its origin was the 
TEEB project proposed at the G8 Summit held in Germany in 2007).  

 On the other hand, during the time when the post-Aichi Targets (2021-2030) were being 
discussed, there was an accelerating movement that was aligning with the trend toward 
sustainability information disclosure and emphasizing the “dependency” of corporate 
activities on nature to create connecting points between “nature and biodiversity” and 
“business and finance”. Specifically, the SBTN, established in 2019 published “Science-Based 
Targets for Nature: Initial Guidance for Business (2020)”, and the Taskforce on Nature-related 
Financial Disclosures (TNFD) was established in 2021. Further in 2020, the WEF published its 
“New Nature Economy Report”, which conveyed the message that $44 trillion out of the 
global GDP depends on ecosystem services, raising awareness of private sector stakeholders 
in the nature-business relationship and the sustainability of ecosystem services. Furthermore, 
even at the government level, the G7 nations also announced the “2030 Nature Pact” at the 
G7 Summit held in Cornwall, UK in June 2021, calling for the transition to a nature-positive 
economy. 

 In the course of these concerted movements, through the collaboration among 
governments, science, academia, and the private sector, the GBF was adopted at COP15 in 
2022. Under this Framework, a certain common field was built to involve not only countries, 
but also businesses and financial communities. The GBF’s 2030 mission is “to take urgent 
action to halt and reverse biodiversity loss to put nature on a path to recovery for the benefit 
of people and planet”, reaffirming the urgent global need to reverse the trend of nature loss. 
It is also encouraged that member countries to develop National Biodiversity Strategy and 
Action Plan (NBSAP) and promote their efforts to fulfill this mission. Among the 23 GBF 
targets, Target 15 calls for “progressively reducing negative impacts on biodiversity, 
increasing positive impacts, reducing biodiversity-related risks to business and financial 
institutions through assessment and disclosure”, and Target 19 calls for “mobilizing $200 
billion annually from various sources”.  

 In summary, in the period after the adoption of the GBF in 2022, companies are required to 
disclose nature-related information, and financial institutions and investors are highly 
expected to use this information to support business activities that restore nature with the 
power of finance. In this respect, it cannot be denied that the movement of nature 
restoration is a little behind the curve compared to the climate change issue, but we are now 
in a situation where a full-scale movement involving the private sector is expected. However, 
due to the high complexity of nature-related impacts in information disclosure, it is unlikely 
that the involvement of the private sector and the flow of new funds be realized until the 
issues of “what indicators to use and how to present them” are resolved, even to a certain 
degree. In the next section, we will present our recognition of key issues and the direction 
of solutions. 
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2-2. Our perspective on corporate challenges and solution hypothesis  
 Since the adoption of the GBF, various efforts have been underway in the private sector in 

each area, with a focus on information disclosure. In terms of the TNFD, more than 600 
companies worldwide have announced their commitment (as of July 2025), including 184 in 
Japan, 110 in the EU, and 76 in the United Kingdom. In the context of the TNFD, companies 
are required to understand their own "dependency" and "impact" on nature through LEAP 
analysis or other means, and to collect and analyze various information to identify nature-
related "risks" and "opportunities".  

 However, this private sector movement has only just begun, and many companies appear 
to be struggling and hesitant in the face of the complexity of information. Specifically, the 
figure below shows the issues and concerns that companies likely facing. 

 First, there is a “Insufficient connection with business”. From a company's perspective, the 
most significant remaining issue is whether there are any business benefits. If additional 
effort is made to collect and analyze information about the State of Nature, it is natural to 
want to be able to “use these figures to tell a story that represent the characteristics of my 
business in a way that is useful to internal and external stakeholders”, and to “use that 
information to strengthen the competitiveness of my business and create new nature-
related businesses”. Even if information such as the number of species, forest area, and the 
number of trees and their species and numbers is collected and disclosed, it can be assumed 
that it will improve only the image from a CSR perspective, but companies may find it difficult 
to imagine that it will be possible to develop a discussion that leads to business. 

 Secondly, there is “Lack of connection with global goals”. As emphasized in the LEAP analysis 
in the TNFD, nature is more important to understand and analyze the situation on a location 
basis compared to climate change. Nevertheless, in order to achieve major international 
economic and financial flows (i.e., mainstreaming biodiversity, achieving a nature-positive 
economy), it is essential to make decisions and take action while understanding the 
relationship with global goals.  

 In this regard, we considered it would be useful if we could clarify the relationship between 
the “indicators and targets of Biosphere Integrity" set out by the Stockholm Resilience Centre 
in its Planetary Boundaries and the indicators and targets disclosed by companies. Although 
it may appear challenging to put this into practice, we have proposed a possible solution 
(see Chapter 3 for detail). 
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 Third, there is “Complexity of disclosure indicators”. When we look into the reasons why 
many companies are still clueless about what information to collect and disclose about 
nature, we believe that it comes down to the "complexity of indicators”. This is because, 
whereas climate change has only one indicator (GHG) to be controlled, the diversity of 
nature and living organisms means that there are numerous and interrelated indicators, and 
it has been taking time to set indicators that can be incorporated into an international 
consensus on actions to be taken. 

 In fact, although the TNFD sets out lots of specific recommended disclosure indicators, the 
“State of Nature” metric has not yet been determined (treated as a placeholder). In such 
circumstances, it can be difficult for companies to gather relevant information, or some 
might be at a loss. Of course, as the NPI has proposed some “State of Nature” metric and is 
conducting pilot projects with various firms, it is expected that significant progress will be 
made in this area in the near future. However, even in such a situation, we would like to 
contribute to companies’ nature-related efforts, including information disclosure, by 
presenting indicators for ecosystems and species in a manner that is consistent with and 
complementary to the NPI's initiatives in an overall direction. 

 As described above, while international discussions are steadily progressing, there is still no 
established, integrated, and concrete interpretation of how much corporate efforts are 
contributing to the restoration of nature, or what and how far we should do to restore the 
environment to a state where humans can safely live. With this understanding of the issues, 
we would like to propose “NPP (Net Primary Production)” and “HANPP (Human Appropriation of 
Net Primary Production)” as indicators for measuring the quality of ecosystems (particularly 
terrestrial ecosystems), which could be a solution to those issues. NPP is carbohydrates 
(glucose, etc.) produced by plants through photosynthesis, as explained in previous column 
of this chapter, and HANPP indicates the amount of NPP used by humans.  

 There are several benefits for companies to disclose the information. 
First, for example, the concrete information about "forests" alone tends to narrow the scope 
of ideas in relation to business, but by introducing the abstract concept like NPP (and its 
change), it is possible to broaden the scope of ideas and collaboration on topics such as the 
creation of business opportunities related to natural capital and ecosystem services and the 
risk management related to nature. In addition, the ideas that emerge from this process can 
be used to create a unique story that effectively expresses the characteristics of each 
company (refer to Chapters 4 and the case studies in Chapter 6 for more details). 

 Second, it allows us to grasp the relationship between global goals and corporate activities. 
In the Planetary Boundaries, HANPP (the amount of NPP used by humans) is used as an 
indicator to measure the anthropogenic impact on the sustainability of ecosystem services, 
and its global-level target value is provided. In relation to the global goal, the effectiveness 
of the company's HANPP reduction efforts can be assessed (refer to Chapters 3 and 4). 

 Finally, as will be described later, NPP calculations are highly practical in that they can be 
carried out with relatively low cost and effort if information on the location and area of the 
forest is known. 

 Over the past year, we have been exploring key ideas and ways of balancing "scientific 
legitimacy" and "practical flexibility”. We believe that this Approach will help resolve the 
aforementioned issues for companies and we hope that the contents of this Approach will 
serve as a catalyst for the expansion of companies’ nature-related initiatives in a variety of 
ways.  
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 As we have seen in the previous chapters, based on the historical background that "only 

with a foundation of scientific knowledge it is possible to involve various actors", we have 
utilized the concept of the Planetary Boundaries to organize a method that is as simple as 
possible to understand the entire process of nature restoration. We believe this Approach 
can overcome such issues as “diversity and complexity of indicators” and “lack of connection 
with global goals”. In a nutshell, this is an attempt to "rethink nature restoration efforts based 
on the Planetary Boundaries". 

3-1. What are the Planetary Boundaries (PB)? 

 First of all, what are the Planetary Boundaries? 

 The Planetary Boundaries (PB) is a theory proposed by Johan Rockström of the Stockholm 
Resilience Centre and 28 internationally renowned researchers in 2009 to raise public 
awareness of the critical situation of the global environment. Since its publication, it has 
been used as a scientific foundation in various international settings. Regarding climate 
change, it has also been adopted by the IPCC and served as the basis for the Paris Agreement. 
In the field of biodiversity, it is also a concept that is consistent with the GBF (e.g., Vision 
2050), being addressed in the IPBES Global Assessment Report. Additionally, in the "Metrics 
and Targets" section of the TNFD recommendations, alongside the GBF, the Paris Agreement, 
and the SDGs, the Planetary Boundaries is listed as one of the examples of global targets 
that companies are encouraged to provide explanations in connection with their own goals. 

 Specifically, it identifies nine planetary boundaries (the Earth's limits) within which humanity 
can continue to develop and enjoy well-being in the future, with each boundary value 
quantified. The nice planetary boundaries are: 1) Climate Change, 2) Biosphere Integrity, 3) 
Land-System Change, 4) Freshwater Change, 5) Biogeochemical Flows, 6) Ocean 
Acidification, 7) Atmospheric Aerosol Loading, 8) Stratospheric Ozone Depletion, and 9) 
Novel Entities. It is believed that exceeding these limits could result in large-scale, abrupt or 
irreversible environmental changes, with serious consequences for humanity. 

 According to the 2023 update, six of the nine boundaries have been transgressed and the 
pressure is increasing on all boundary processes except ozone depletion. In the next section, 
we will focus on Biosphere Integrity. 

 

 

 

 

 

 

 

            
  

 

 Solution for “Indicators and Targets” for nature restoration  
Attempt to apply the Planetary Boundaries concept into practice 3 

  

(Source: “Planetary Boundaries”, Stockholm Resilience Centre (Prepared by the company based on the source) ) 
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3-2. The state of “Biosphere Integrity” within the PB 

 Among the nine planetary boundaries, the one related to nature is “Biosphere Integrity”. 
Furthermore, among the six boundaries already transgressed, Biosphere Integrity is 
considered to be one of the most important boundaries, along with climate change, and 
thus requires urgent action. 

 “Human Appropriation of global terrestrial Net Primary Production(=HANPP)” and "Species 
extinction rate" are set as indicators to assess Biosphere Integrity. Below, we will look at the 
damage situation and the limit level (=boundary value) for HANPP and Species extinction 
rate respectively.  

 
(Source: Earth beyond six of nine planetary boundaries | Science Advances） 

<Human Appropriation of global terrestrial Net Primary Production (HANPP)> 

 In analyzing the indicator, “Human Appropriation of global terrestrial Net Primary 
Production (HANPP)”, it is necessary to understand the NPP produced by plants beforehand.  

 As explained in the column after Chapter 1, plants perform photosynthesis using inputs of 
light (sunlight), carbon dioxide, and water, and convert the absorbed carbon dioxide into 
glucose etc. These carbohydrates, expressed in terms of carbon, is the amount of energy 
produced by plants and is called “Gross Primary Production (GPP)”. Since plants consumer 
energy through their respiration to metabolize and grow, the consumed amount is 
subtracted from GPP, resulting in “Net Primary Production (NPP)”. 

 NPP is described in parallel with carbon sequestration as the most fundamental function of 
ecosystems in the IPBES “Global Assessment Report (2019)”. In the “United Nations 
Millennium Ecosystem Assessment (2006)”, Primary Production is also positioned as one of 
the “Supporting Services” among the four categories of ecosystem services, which is a 
concept and indicator that represents a fundamental function of ecosystems. Thus, there is 

https://www.science.org/doi/10.1126/sciadv.adh2458
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legitimacy and utility in examining the impact related to nature restoration based on the 
concept of NPP, which is frequently cited in the scientific community.  

 HANPP is also a paired concept with NPP and is an indicator of how much of the NPP 
produced by land plants (forests, etc.) is used by humans (in addition to harvesting or 
consumption/use of agricultural and forestry products, it includes land use changes by other 
economic and social activities). If the ratio of human use is too high, the energy available 
for other living things will be reduced, resulting in a decrease in the number of species and 
ultimately, a negative impact on the sustainability of various ecosystem services.  

 The relationship between NPP and HANPP as well as their changes are shown in the chart 
below. The graphs show NPP and HANPP in the pre-industrial Holocene as the base value, 
and changes between 1950 and 2020. Specifically, the annual average NPP and HANPP in 
the pre-industrial Holocene period were estimated to be 55.9 billion tonnes and 1.1 billion 
tonnes, respectively (with HANPP accounting for 1.9% of the total). Since then, with 
population growth and economic development, HANPP had increased to 9.3 billion tonnes 
in 1950 and 16.8 billion tonnes in 20208,9.  

 The target value for HANPP is indicated as 5.6 billion tonnes in the 2023 Planetary 
Boundaries update assessment. This is set as 10% of the average annual NPP of 55.9 billion 
tonnes in the pre-industrial Holocene period. It is implied that this level is similar to the one 
in the second half of the 19th century (shortly before 1900). As the HANPP in 2020 was 16.8 
billion tonnes, or equivalent to 30% of the average annual NPP in the pre-industrial 
Holocene base value, it has already exceeded the boundary value. 

 

 The background and reasons for the growth in NPP from 1950 to 2020 as shown in the chart 
above, despite the decrease in forests caused by human use, are mainly explained by the 

 
8 Earth beyond six of nine planetary boundaries | Science Advances 
9 Global human appropriation of net primary production doubled in the 20th century - PMC 

https://www.science.org/doi/10.1126/sciadv.adh2458
https://pmc.ncbi.nlm.nih.gov/articles/PMC3690849/
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acceleration of plant photosynthesis due to increasing atmospheric CO2 and rising 
temperatures (so-called “CO2 fertilization”).  

 However, the increase in NPP due to “CO2 fertilization” is expected to decrease in the future. 
Specifically, the global trend toward decarbonization is expected to lead to large-scale CO2 
emission reduction and atmospheric CO2 removal. CO2 emission reductions and 
atmospheric CO2 absorption and removal are expected to progress in the context of global 
decarbonization. In addition, as has already been noticeable in recent years, the effect of 
forest burning due to the increased frequency of wildfire outbreaks, which could lead to the 
reduction of potential NPP, is expected to be non-negligible.  

 Lastly, we would like to visually capture the distribution of NPP on Earth. As shown in the 
figure below, the geographical distribution of NPP is published by NASA, and the density of 
green on the map corresponds to the amount of NPP. In terms of the amount of NPP, the 
importance of the regions such as South America (Brazil, etc.), Southeast Asia, and sub-
Saharan Africa can be clearly seen. This is the reason why it is widely said that “in the 
perspective of preserving biodiversity, it is important to protect the tropical rainforests of 
the Amazon and Southeast Asia from development”. 

 

  

(Source: https://neo.gsfc.nasa.gov/view.php?datasetId=MOD17A3H_Y_NP ) 

https://neo.gsfc.nasa.gov/view.php?datasetId=MOD17A3H_Y_NP
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<Species extinction rate> 

 To understand the "Species extinction rate" presented by the Planetary Boundaries, it is 
necessary to consider the baseline extinction rate into account. Based on calculations 
inferred from fossils, it is believed that each species existed on Earth for an average of one 
million years in the absence of human influence. In terms of extinction rate per year, the 
probability of one particular species becoming extinct is 1 in 1 million, which means that if 
there were 1 million species on Earth, they would go extinct at a rate of one species per year. 
Based on this idea, Planetary Boundaries uses the indicator called "Extinctions per million 
species-years (E/MSY)10”. 

 The Planetary Boundaries set the boundary value for “Species extinction rate” at < 10 E/MSY 
(less than 10 species becoming extinct per year out of 1 million species). The number of 
species on Earth is estimated to range from as 2 million to 8 million depending on the 
surveys and studies, and the corresponding boundary values are less than 20 and 80 species 
that become extinct in a year, respectively. 

 In contrast to such a target level, the 2023 Planetary Boundaries update states that "the 
current situation (as of 2020) is conservatively above 100 E/MSY". This number is consistent 
with the analysis in the United Nations Millennium Ecosystem Assessment published in 2006, 
as shown in the figure below. The analysis at that time projected that the estimates were 
approximately 100 E/MSY when considering mammals, birds, and amphibians, and over 
1,000 E/MSY when considering all species (including insects and other invertebrates, plants, 
fungi and protists) in the future11. 

 These figures indicate a serious situation where expanding human economic and social 
activities are accelerating the extinction of species. Species declines could lead to a 
reduction of the biodiversity that is inherent to the Earth, and an imbalance in natural capital 
and ecosystem services, which are based on complex relationships. 

 
10 Extinction Over Time | Smithsonian National Museum of Natural History 
11 Earth beyond six of nine planetary boundaries | Science Advances 

https://naturalhistory.si.edu/education/teaching-resources/paleontology/extinction-over-time
https://www.science.org/doi/10.1126/sciadv.adh2458
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 Species threatened with extinction are compiled by the IUCN in the form of a Red List, which 
includes names, photographs and brief descriptions. This list is continually being developed 
and updated from species assessed through the field surveys, but it is not exhaustive of the 
model estimates described previous page. As of 2025, more than 170,000 species have been 
assessed (the target is 260,000), and 47,000 endangered species have been identified12. 

 The table below shows the “estimated number of species”, the “number of species evaluated 
by the IUCN”, and the “number of threatened species” for each species category. The 
coverage of the IUCN evaluation has wide variabilities: it is extremely high for vertebrates 
such as mammals, birds, reptiles, amphibians, and fish, ranging from about 80% to 100%, 
while it is just 1% for insects and fungi/protists. This may reflect the degree of difficulty in 
ascertaining the population and survival status of species. This would be helpful as a sense 
of perspective when measuring the impact of species in the future.  

 This IUCN Red List is an important reference when monitoring the impact of corporate 
activities on species to evaluate endangered species populations and their changes. 

 

 

  

 
12 IUCN Red List of Threatened Species 

https://www.iucnredlist.org/
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3-3. Reexamining corporate activities that interface with nature from the 
PB perspective  

 Given the status of the Planetary Boundaries, we believe it beneficial to capture the 
relationship between company's efforts and nature restoration using the two indicators: 
“HANPP (or NPP)” and “species extinction rate”. This idea is the cornerstone of the Approach. 

 There are the two key approaches to promoting the restoration of nature: (1) reducing 
HANPP, and (2) increasing NPP and species. For the use of HANPP, it is relevant to 
companies in diverse sectors that have an interface with forests in its business operation, 
including supply chains. In addition, HANPP has also a solid footing in relation to 
international goals like the GBF. Specifically, GBF Target 14 (“Integrate Biodiversity in 
Decision-Making at Every Level”) has HANPP as its complementary indicators alongside CO2 
emission, and water use.13 Therefore, it is expected that HANPP will be used for business 
and investment decisions by companies in a wide range of sectors. 

 As pointed out in Chapter 2, “Insufficient connection with business” is one of the issues 
faced by companies. By shedding light on the importance of HANPP reduction through 
efficient use of resources (e.g., natural capital such as lands, minerals, water, forests), we 
believe it will drive discussions about the creation of new business or the reform of existing 
business that contributes to a nature-positive future across companies, financial institutions, 
and investors. 

 Furthermore, the use of HANPP is beneficial for companies as it solves another issue of “Lack 
of connection with global goals”. Considering HANPP of 5.6 billion tonnes per year as the 
target value defined by the PB, each company can understand how much its HANPP-
reducing initiatives contribute to this ultimate goal of putting the Earth back to a safe 
operating space for humanity. 

 Next, we elaborate our thoughts on increasing NPP and species. Even though the PB does 
not define a global goal for NPP, it can be considered that increasing NPP is desirable in the 
general direction as it is energy available to ecosystems and species. In addition, NPP could 
be useful information added to the area of forest conservation or afforestation in corporate 
disclosures as it indicates the quality of ecosystems to some extent. So, NPP could solve the 
issue of “Complexity of disclosure metrics” mentioned in Chapter 2. 

 On the other hand, it should be noted that an increase in NPP might not necessarily lead to 
ecosystem or species diversity. For example, planting eucalyptus trees quickly increases NPP 
but planting a single species will reduce the degree of diversity. On top of that, such fast-
growing trees could also deprive plants in surrounding areas of nutrients, which in turn 
reduces ecosystem diversity (in this case, the eucalyptus trees are considered an invasive 
alien species). So, we believe NPP increase needs to be accompanied by species increase in 
order to ensure biodiversity. That is the reason why the impact assessment of this Approach 
on forest conservation and restoration projects consists of both NPP and species increase 
(the details explained in Chapter 4). 

 There are other benefits of including species in the impact assessment of this Approach. 
First, it is aligned with the recommendations by the TNFD, the NPI, etc. So, it is expected to 
be the baseline of market expectations for corporate disclosure in the near future. Another 

 
13 Target 14 

https://www.cbd.int/gbf/targets/14
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benefit is that the result can be interpreted as a contribution to the global target of below 
10 E/MSY (extinctions per million species-years) proposed by the PB. 

 As described above, it is useful for business and finance communities to reconstruct their 
views on the relationship between corporate activities and nature restoration using the PB’s 
concept and indicators. It could effectively address the issues that companies are facing (see 
Chapter 2). Furthermore, we believe our Approach with the proposed indicators will 
encourage lots of companies to take urgent actions in a direction to “halt and reverse 
biodiversity loss” as the GBF 2030 mission illustrates.  

 Based on this understanding, in the next chapter, we will explain how to incorporate this 
Approach into its investment decision-making and operations in more details.  
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 This chapter explains the key concept of our Nature Finance (framework for screening target 

projects, impact measurement methods, etc.) based on the ideas described in Chapter 3 
(especially, 3-3.).  

 Through our Nature Finance, we aim to achieve the following:  

① It can be asserted with certain evidence that corporate business or initiatives aligned to 
this framework with scientific rationality contribute to the conservation and restoration 
of nature (especially 'State of Nature' referred to in the TNFD, etc.)". 

② As mentioned in ①, by clarifying the relationship between various companies’ business 
activities and the conservation and restoration of nature to a certain extent, we will 
promote activities that contribute to nature restoration in a wide range of sectors. 

③ On top of ① and ②, we will build a large ecosystem of corporate activities and finance 
flows toward nature restoration, providing companies with insights for new value of their 
own businesses and initiatives from nature angles, and inducing financing actions from 
financial and investors institutions who positively evaluate it. 

4-1. Framework for screening target projects 
 As shown in the next figure, the framework for selecting projects that leads to the 

conservation and restoration of nature only covers terrestrial plants (e.g. forest), which is the 
basis for NPP and biological species, as its subject area. Then, it has the basic structure with 
two categories: “mitigating and avoiding deforestation", which can be interpreted as 
“Decrease in HANPP” and “increasing forests”, which can be interpreted as “Increase in NPP”. 

 The reasons why this Approach only covers land among all four realms of nature (land, 
ocean, freshwater and atmosphere) as its subject area are twofold:  
o Among the many efforts for nature restoration, terrestrial plants (forests, etc.) are 

considered to be the most powerful leverage point. 
o We have classified ocean, which can be seen as another leverage point alongside 

land, as the subject area for future studies because it is more difficult to measure 
impact due to various reasons including the complexity in rights of ocean and 
fisheries (see Chapter 7). 

Furthermore, freshwater on land (surface water such as rivers and lakes, and groundwater 
stored in the soil) is covered in the context and scope related to terrestrial plants. In 
addition, forest enhancement can also lead to freshwater source recharge, so in this 
sense, there is a positive contribution to the freshwater domain in the current scope. 

 As for potentially eligible projects, in the category of "Decrease in HANPP", they are not 
limited to forestry and forest product-related businesses but can be businesses in various 
sectors that put a burden on nature including its supply chains. The key examples are: 
o Agriculture and related sectors 
o Sectors involving the exploitation and utilization of natural resources, such as mining 
o Sectors related to urban infrastructure development 

On the other hand, regarding projects for “Increase in NPP”, forest conservation and 
restoration are the main examples. We will explain them in more detail later in this 
section. 

 Concept of Nippon Life’s Nature Finance 4 
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 Regarding a project’s impact to be evaluated, in the category of "Decrease in HANPP", we 
will confirm if the project mitigates or avoids the reduction in NPP that could have been 
caused by human economic and social activities. On the other hand, since it is difficult to 
directly observe how much the project (for example, avoiding the expansion of agricultural 
land that involves deforestation) has avoided declines in numbers and population of 
species, we treat it out of scope from our impact assessment. 

 For the case of "Increase in NPP", we will check an increase in species population in 
addition to an increase in NPP to ensure an enhanced biodiversity. In terms of species, as 
you can see the PB sets the " Extinctions per million species-years" as its indicator and 
target (<10 E/MSY) in Chapter 3 (3-2.), we will conduct an assessment primarily focusing 
on changes in the population of endangered species. Furthermore, placing emphasis on 
endangered species in the impact assessment is consistent with the ideas behind the 
proposed metrics by the TNFD (, which recommends measuring Species extinction risk as 
a core global disclosure indicator although it is a Placeholder indicator14) and the Nature 
Positive Initiative (, which recommends measuring "Species extinction risk scores and 
trends" in addition to "Change in the number and proportion of priority species").  

 

 
14 Recommendations-of-the-Taskforce-on-Nature-related-Financial-Disclosures 

https://tnfd.global/wp-content/uploads/2023/08/Recommendations-of-the-Taskforce-on-Nature-related-Financial-Disclosures.pdf?v=1734112245
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Potentially eligible projects related to “reducing HANPP” 

 In general, we consider projects with HANPP reduction to be those involving business 
operations that will avoid new deforestation as much as possible, while facing the reality 
that a certain amount of land development entailing in the past were unavoidable to 
produce and supply goods that meet people's daily needs. Broadly, we believe there are 
three types as shown in the previous figure ①~③. 

 Regarding ① "Projects that mitigate or avoid the expansion of agricultural lands and 
pasture with deforestation", in addition to agriculture and husbandry sectors, the activities 
of companies along related value chains are covered. Since they are sectors that could cause 
deforestation in the form of agricultural and grazing land expansion, potentially eligible 
projects are required to avoid such situations. For one, there may be a project with an 
operation to increase productivity per unit area of existing farmland or pastureland to meet 
people's demand while avoiding the expansion of new agricultural land. For example, with 
regard to the palm oil production, there are lots of attempts by small and micro farmers 
with low productivity to secure higher yields by expanding new farmland, which will result 
in deforestation. So, by increasing the productivity of these small-scale farmers in a 
sustainable manner complementing key know-how, it is possible to mitigate and prevent 
deforestation. 

 Other businesses related to ① include the development and production of alternatives to 
agricultural and livestock products. Here are some examples: a business that manufactures 
alternative proteins in factories without using agricultural land, or a business that develops 
alternative materials to palm oil. 

 As for ② “Projects that mitigate or avoid the development and use of natural resources 
(minerals, fiber, rubber, water, etc.) with deforestation”, corporate businesses that lie in value 
chains of developing and utilizing natural resources (minerals, fiber, rubber, water, etc.) are 
covered. Sectors could range from mining, textile and apparel, and tire manufacturing to 
water-intensive businesses (e.g., semiconductors, data centers, green hydrogen production, 
etc.). For example, if land alteration due to mining development causes deforestation, it is 
important to promote efforts to avoid additional mining development as much as possible 
through more efficient use of mineral resources. A business activity that recovers and 
recycles gold, rare metals, etc. from discarded electronic devices and batteries is one of such 
examples. A project with the production of alternative minerals (e.g., synthetic diamonds, 
etc.) would be another example. 

 Finally, in regard to ③ "Projects that mitigate or avoid urban infrastructure development 
with deforestation", construction and real estate development, etc. are covered. Suppose 
the need for housing supply increases in a city with a rapidly growing population. If 
residential land development could potentially expand into surrounding forest areas, a real 
estate developer might be able to mitigate or avoid deforestation by promoting 
development projects of high-rise housing complexes (≒as part of measures to effectively 
utilize limited land, increasing the number of residences per unit area). In this context, as 
those projects can be interpreted to contribute not only to the effective use of land but also 
to the reduction of HANPP, they could be eligible projects under this Approach.   

 Other examples for the type of ③ include the development of alternative infrastructure (e.g. 
drones and “flying cars” used for creating an alternative transportation network to roads by 
utilizing air routes).  
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Potentially eligible projects related to “increasing NPP” 

 Activities to increase NPP corresponds to forest conservation and reforestation projects as 
shown in ④ in the previous figure. Those projects are expected to increase species as well 
as NPP through the growth of trees, in terms of both number (the number of trees) and 
quality (e.g., size, types), in the subject areas. Details of impact measurement and evaluation 
methods will be explained in 4-3. and 4-4. 

 In terms of the businesses that are potentially eligible for our Nature Finance, we assume a 
variety of forestry projects run by private companies, rather than purely public sector forest 
conservation and restoration projects, such as the following:  

o Projects that generate business revenues by putting economic value on forests’ 
ecosystem services (including associated water sources). 

・ Provisioning services: the supply and sale of wood and pulp, etc. 

・ Regulating services: the creation and sale of carbon credits, the supply and 
sale of beverages using water sources recharged by forests 

・ Cultural services: the supply and sales of real estate with natural scenery, 
the provision of nature-related tourism and recreational services 

o Afforestation and forest conservation (e.g., thinning) projects as part of giving back 
earned profits to society. 

 For your reference, some of the projects listed here (in the types ①～④) are further 
described as case studies in Chapter 6.  
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4-2. Approach to eligibility assessment 

 This section explains how to evaluate the "eligibility" of projects that contribute to the 
restoration of nature. 

 As mentioned in 4-1., for projects in the category of “Decrease in HANPP”, the amount of 
avoided NPP reduction will be evaluated. However, it is necessary to have a certain evidence 
or logic that the avoidance of a decrease in NPP has been realized by the project. In other 
words, it is highly important that there was reasonable evidence to believe that 
deforestation would have been inevitable “without” this project. We believe this point must 
be explained by a candidate company to receive the Nature Finance, providing appropriate 
information.  

 On the other hand, regarding forest-related projects in the category of “Increase in NPP”, 
for projects to be eligible, they need to achieve both 1) an increase in NPP, and 2) an increase 
in the population of species, especially endangered species (species abundance and species 
richness). 

 So, how much of the contribution in HANPP, NPP, and species population is required for a 
project to be evaluated as eligible? Ideally, it would be determined by a backcasting from 
the global goals: when the world needs to bring the Earth back within the Planetary 
Boundaries, how much of the breakdown will be allocated to each country and sector, how 
fast each company needs to move forward relevant initiatives, and what level of contribution 
each business or project is required to make. In that sense, although the GBF adopted the 
goals of halting and reversing biodiversity loss to put nature on a path to restore by 2030 
and living in harmony with nature by 2050, a breakdown of targets with timelines for each 
country and sector has not yet been determined internationally. 

 In this background and context, we have decided that a project will qualify for our Nature 
Finance if it results in even a small decrease in HANPP, or a small increase both in NPP and 
species populations, which implies getting closer to the targets set by the PB illustrated in 
Chapter 3. For example, in the case of “Decrease in HANPP”, a project that contributes to 
reducing annual HANPP even by a small amount to 5.6 billion tonnes, which is 10% of the 
average annual NPP of 55.9 billion tonnes in the Holocene period, will be eligible. 
Furthermore, as for the case of “Increase in NPP”, a project that increases NPP of any amount 
will be eligible while the PB has neither its target value nor upper limit for NPP. 

 In addition, with regard to an increase in species (or the prevention of a decline in the 
number of endangered species), a project that contributes to getting closer to the PB’s 
threshold of <10 E/MSY (less than 10 species become extinct annually out of 1 million 
species) will be eligible. Specifically, it is the case in which an increase in the population of 
endangered species through the project is confirmed or estimated. 

 However, while positive effects on “State of Nature” such as “HANPP reduction”, “NPP 
increase”, and “species increase (e.g., the population growth of endangered species)”, are 
the basis for eligibility assessment, these criteria alone are not sufficient. The concept of “Do 
No Significant Harm (DNSH)”, which means that the project activity does not have a 
significant negative impact on nature in general, is also applied. Mainly, it will be checked 
based on the framework of “Land/freshwater/ ocean-use change”, “Pollution”, “Resource 
use”, “Climate change”, and “Invasive alien species” as described in “Drivers of Nature 
Change” in the TNFD and “Pressures on Nature” in the SBTN. 
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 For specific example, even in the case of reforestation that leads to an increase in NPP, as 
the use of non-native tree species (e.g., eucalyptus), which are different from local tree 
species, may have a negative impact on the local ecosystem and biodiversity, a prior 
evaluation is required (this is a scrutiny from the angle of “Invasive alien species”). From the 
perspective of “Pollution”, for a project of recycling minerals from electronic devices, it is 
also necessary to confirm whether there is no pollution due to chemical leakage from e-
waste. In another case of an urban high-rise housing development project, we need to check 
whether serious problems such as soil contamination and water pollution are not caused by 
inadequate management of wastewater and waste from the project. 

 The DNSH principle in this Approach also includes social aspects. Therefore, in making 
investment decisions, it is also necessary to confirm that the project does not have a 
significant adverse impact on indigenous peoples and local communities (IPLCs). 

 Among the projects that satisfy the above-mentioned criteria of “Decrease in HANPP”, 
“Increase in NPP”, “Increase in species (endangered species)”, and “DNSH principles”, we will 
select eligible projects to be funded by our Nature Finance, considering our own priorities 
and the limit of our funding amount. In addition, we would like to review the eligibility 
criteria if the breakdown of the global targets into individual countries and sectors is 
determined and agreed internationally at COP, etc. 

 In the following sections, we will elaborate impact measurement methods for NPP and 
species as questions will arise to lots of readers in conducting the eligibility assessment 
described above. 
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4-3. Impact measurement: HANPP and NPP 
 The increase in NPP and the reduction in HANPP can be estimated using the formula 

“Change in forest area” x "NPP per unit area”. This might be similar to the GHG emissions 
calculation in the sense that the “amount of activity” is multiplied by a “specific factor” (In 
the case of GHG, the emission factor corresponding to the amount of activity specific to 
each project or initiative is multiplied.) 

 The amount of change in forest area is identified using surveying and aerial/satellite photos. 
On the other hand, the NPP per unit area (expressed in terms of carbon weight) will vary 
depending on the surrounding environment, including tree species, tree growth conditions, 
temperature and humidity. Here, we present a measurement and calculation method that 
utilizes the NPP dataset, which is freely available from NASA, as a method that is relatively 
easy to implement in practice. 

 NASA calculates NPP over land areas worldwide through satellite imagery and releases the 
data annually (500m x 500m mesh resolution)15. NASA also has land cover data that can be 
used to distinguish between forests, grasslands, cultivated land, and urban areas16 . For 
example, forests can be classified into five categories: Evergreen Broadleaf Forest, Evergreen 
Needleleaf Forest, Deciduous Broadleaf Forest, Deciduous Needleleaf Forest, and Mixed 
Forest. This NPP data and land cover data are used along with geographic information 
system (GIS) software to calculate NPP per unit area in the target area of an investment 
project. 

Measurement of NPP increase 

 First, determine NPP per unit area based on the vegetation of a project site. For example, in 
Indonesia, the trees are mainly evergreen broadleaf, which produce approximately 1,100 
tonnes C/km² of NPP per year. 

 The amount of NPP increased due to a project may not be calculable depending on the 
characteristics and limitations of NASA's data. For example, if the baseline is a vacant plot 
(e.g., abandoned agricultural land) and the project is to plant new trees on it, NASA satellite 
data can capture the amount of change over time. On the other hand, if the baseline is 
already a forest land and the project aims to increase NPP through forest management such 
as thinning, satellite data alone may not be sufficient. In such cases, changes in NPP should 
be separately measured by other methods based on the details of individual projects (e.g., 
sampling specific plots of forest and extending estimate based on tree species, tree size, etc. 
in the sample plots). 

 In addition, if the target area for which NPP is to be measured is smaller than 500m x 500m 
(= 250,000m2 = 0.25km² = 25ha), is not possible to measure NPP directly for the target area 
itself. In such cases, it is necessary to find a way to estimate NPP by calculating the average 
NPP per unit of forests in similar regions and multiplying it by the area for the subject project. 

 For example, our “Nissay Green Foundation” promotes the “Nissay Forests” project, which 
conducts afforestation and forest conservation activities. As of October 2024, the average 
area per site of the 209 sites it owns nationwide, covering approximately 480 ha (based on 
contracted area), is just 2 ha, which is smaller than one square of NASA's NPP data. Therefore, 
when we calculated the NPP generated by the “Nissay Forests” project, we took an adjusted 
approach. 

 
15 https://neo.gsfc.nasa.gov/view.php?datasetId=MOD17A3H_Y_NPP 
16 Land Cover Classification (1 year) | NASA 

https://neo.gsfc.nasa.gov/view.php?datasetId=MOD17A3H_Y_NPP
https://neo.gsfc.nasa.gov/view.php?datasetId=MCD12C1_T1
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 Specifically, we calculated NPP per unit area of each prefecture, incorporating information 
on its land cover of forests (evergreen broadleaf forest, evergreen needleleaf forest, 
deciduous broadleaf forest, deciduous needleleaf forest, and mixed forest, etc.), and applied 
it to the area information of each “Nissay Forests” project. As a result, we found out that the 
480 ha of forest produced approximately 4,000 tonnes of NPP per year (about 1/50,000 of 
the total NPP produced in Japan), supporting local ecosystems.  

Measurement of HANPP reduction 

 Next, we discuss how to measure HANPP reduction. 

 The key to HANPP reduction is to estimate the hypothetical anthropogenic reduction in 
forest area that would have occurred in the absence of the target project (operational 
transformation, new business development, etc.). If specific planning information of 
agricultural land expansion, mining development, urban development, etc. that entails 
deforestation is available, it should be used. 

 On the other hand, without such specific planning information, if it is possible to roughly 
estimate the area where deforestation would have occurred due to conventional “Business-
as-usual” practices, we will use that value. For example, even if it is difficult to determine 
specific locations of farmland cleared by thousands of the small-scale oil palm farmers in 
Indonesia, in the case when it is evident that forests in somewhere Indonesia would have 
been cleared for new agricultural land development “without” the project funded by the 
Nature Finance, the area of potential deforestation can be estimated. 

 Based on this decrease in forest area that would have hypothetically occurred, you can 
estimate the amount of HANPP avoided or reduced by multiplying by the NPP per unit area. 
Using the previous example, NPP per unit area in Indonesia is about 1,100 ton/km² per year. 
If 1km² of deforestation associated with the expansion of agricultural land for oil palm 
production has been prevented, 1 km² x 1,100 ton/km² = 1,100 tonnes of HANPP is 
considered to have been prevented. 

 Please refer to the case studies in Chapter 6, where the measurement for NPP and HANPP 
described above is illustrated with some specific figures. 
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4-4. Impact measurement: Species 

 The basic method for measuring the impact on species is field surveys of flora and fauna. 
Specifically, the number of species and populations of inhabiting and endangered species 
will be recorded and changes over the survey period will be evaluated. In particular, from 
the perspective of positive contribution, we will confirm that the population of endangered 
species will increase, and from the perspective of DNSH, we will confirm that the number of 
invasive alien species and their populations will not increase due to a project funded. 

 When making investment and decisions based on this Approach, it is needed to confirm the 
baseline and future forecast. For the baseline, species to be selected for field surveys are 
generally taxa that are easy to survey, such as birds, mammals, and amphibians. Among 
them, major species will be selected based on ecological characteristics of the project 
location and the feasibility of the field surveys (it is assumed that the investee company or 
fund will select the species in consultation with a local biological research company). 

 There are no specifications regarding the number of species to be targeted, but rather it is 
expected to be determined by considering the survey method, man-hours and costs, and 
expected results (e.g., representativeness of the species selected as the sample). For example, 
one method could be using only one umbrella species that is representative of the 
ecological pyramid of the area. However, at least one endangered species needs to be 
included because it is necessary to determine the population trend of endangered species 
(i.e., whether the risk of extinction is decreasing or not). 

 As for projections, it may be difficult to estimate the population of specific species in the 
future. Even so, as the projects that require the measurement of species are forest 
conservation and reforestation, we would like to see an estimate of the likelihood of species 
population growth to some extent, accompanied by the information regarding a forest 
management plans such as “thinning will promote reforestation and increase species” or 
"old trees will be periodically cut down and reforested”, which will also increase the number 
of species. Of course, we think it would be better if investee companies could show us 
predicted population of species using biodiversity “big data” and etc. 

 The frequency of monitoring species should be determined by balancing labor and costs of 
surveys, while annual monitoring is desirable from an investor's perspective. Since the result 
of an increase in species population is not immediately apparent, it may be realistic to set 
the frequency to once in several years. 

 For field surveys of flora and fauna, it is recommended that an investee company or fund 
select a biological survey company that is knowledgeable about the local ecosystem and 
has experience in conducting surveys for governments, municipalities, and companies. For 
reference, field surveys of flora and fauna will be conducted as follows. 
o Mammals: use automatic cameras and optional transects because they are wary of 

people or are nocturnal. Other methods include investigating animal sounds, droppings, 
footprints, and other traces. 

o Birds: Select and implement the following method as appropriate 
・ Line census (setting up a survey route through various environments, recording bird 

calls, visually confirmed species, and number of birds within 25m (or 50m) on one 
side of the route, along with the environment) 
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・ Point census (staying at a fixed point for about 30 minutes, recording bird calls, 
visually confirmed species, and number of birds, along with the environment), and 
voluntary surveys 

o To determine whether a species is qualified as endangered, refer to the IUCN Red List 
and the Red List species listed in each national or regional publication. Similarly, in 
identifying invasive alien species, reference should be made to the Global Invasive 
Species Database (GISD) and the species listed in each national or regional publication. 

 We described the mainstream measurement methods at present, but other technologies 
may potentially be utilized as a complementary method if they advance further in the future 
(e.g., environmental DNA, etc.). 

 Based on the research described above, we expect to be able to confirm that the species 
populations have increased compared to the baseline as a result of the projects funded by 
Nature Finance. However, the number of living organisms does not necessarily increase 
linearly or mechanically even if something meaningful is done. Therefore, even if the 
population of a species does not increase as expected or, conversely, decreases, we, as an 
investor, do not consider this to be an immediate problem, as long as the implementation 
of adequate forest management is confirmed, which will presumably lead to an increase in 
the population in the long run. We believe that it will be important to take a long-term 
perspective of approximately 10 years to confirm population increase as the ultimate result. 

 We would also like to help achieve the ultimate goal of nature restoration, identifying the 
causes of failure to achieve the expected results despite proper forest management (e.g., 
deforestation outside the project site, etc.) and encouraging consideration of measures to 
resolve such problems (e.g., encourage prevention of deforestation outside the site, or 
purchase and manage that site as well, etc.). 
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 In Chapter 3 and Chapter 4, we explained the basic concept of the Approach and the 
framework for eligibility assessment of our Nature Finance. Bringing on it, in this chapter 
aims to address the question, “What are the benefits of this Approach for companies?” We 
will also discuss key considerations when applying this Approach to investment and 
financing activities, which contribute to nature restoration and offer advantages to 
companies. 

5-1. Benefits from the application of this Approach 

 In Chapter 2, we referred to the challenges faced by companies, including “Insufficient 
connection with business”, “Lack of connection with global goals”, and "Complexity of  
disclosure metrics”. Given that this Approach will solve these issues to some extent, one key 
benefit of this Approach is that it clarifies the “vector (= the direction and distance)” by 
which each company can identify which of its current and future business contribute to 
nature restoration.  

This is almost equivalent to creating an internal taxonomy related to nature, and through 
this, companies can involve many stakeholders in discussion on business transformation, 
new business development, and resource allocation from the perspective of contributing to 
nature restoration (or the avoiding of nature destruction).  

In practice, some ideas encouraged during this process may initially seem unrealistic. 
However, indicators such as NPP and HANPP will serve as a “catalyst for imagination to 
create new value from nature restoration (e.g., new economic value of ecosystem service 
functions)”, and we hope to foster forward-looking and constructive discussions. In parallel, 
this is also expected to broaden and deepen the quality of dialogue between companies 
and financial/investors institutions. 

 Another benefit of this Approach is related to information disclosure.  

Specifically, by using of NPP as a representative indicator for disclosing the “State of Nature”, 
in particular the quality of ecosystems, companies can disclosure information in a simple 
and meaningful way. Moreover, through the PB targets (“less than 10 extinctions per million 
species per year” for species, and “HANPP less than 10% of average Holocene NPP (=less 
than 5.6 billion tonnes)” for ecosystems), this Approach enables companies to clarify the 
direction they should take and their contributions towards these goals. 

 While impact metrics related to nature restoration have yet to be internationally 
standardized, our company has proposed NPP and HANPP as impact indicators, respecting 
approximately 20 to 30 years of scientific knowledge on nature.  

As a life insurance company, we hope that applying NPP, which represents an essential 
source of “life” energy, in our investment and financing activities will encourage many 
companies across various sectors to energize economy. 

  

 Review of this Approach (key benefits, caveats) 5 
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5-2. Caveats on the application of this Approach 

 Here we would like to introduce some caveats or points that should be kept in mind when 
applying this Approach. 

① DNSH considerations (Environmental aspects) 

o As indicated in Chapter 4 (4-2.), projects eligible under this Approach for Nature 
Finance must not only demonstrate positive impacts in terms of HANPP, NPP and 
species, but also ensure they do not cause significant adverse impacts on other 
environmental aspects. In addition to project-level DNSH confirmation, this chapter 
also address DNSH assessment at the corporate level in this chapter. 

o At the corporate level, the primary reference is the TNFD, verifying whether significant 
negative impacts and appropriate mitigation measures are reported. However, the 
TNFD does not necessarily describe comprehensive information of the company due 
to its characteristics, which recommends narrowing down priority businesses and 
regions through location analysis and proceeding with analysis and disclosure where 
currently feasible. Therefore, as a complementary measure for DNSH review at the 
corporate level, we will cross-check using ESG risk evaluation providers to identify any 
cases of significant controversy in nature-related areas through the information. 

o In that way, we will try to manage significant negative impacts from multiple 
perspectives, while evaluating the “Pressures on nature” that could be caused by a 
candidate company and its operations. 

 

② DNSH considerations (Social aspects: “Just Transition in Nature”) 

o The concept of Just Transition, becoming increasingly important in climate change, 
also relates to nature. In investment and financing, beyond general social 
considerations, engagement with Indigenous Peoples and Local Communities (IPLCs) 
is also important. Recognizing the diverse values of nature and its impacts on local 
people, we believe it is important to promote activities that incorporate the wisdom 
and practices of IPLCs that have maintained long-term positive relationships with 
nature in their regions. 

o The important role of IPLCs in sustainable nature management is internationally 
acknowledged. Therefore, for the projects targeted by this Approach, meaningful 
engagement and collaboration with local IPLCs during planning and implementation 
are required. 
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③ Dialogue and engagement 

o We believe it is important to closely support companies and project implementers as 
each initiative for improving nature impact is a long-term endeavor. 

o Accordingly, this Approach promotes dialogue and engagement with companies that 
encourage impact monitoring and disclosure throughout the Nature Finance 
implementation period, contributing also to the GBF Target 15). 

o Simultaneously, collaboration with diverse stakeholders beyond companies is 
important.  We aim for this Approach to be effectively utilized to facilitate such field-
building. 

 

 Regarding NPP (including HANPP), which is the axis of this approach, we recognize the 
following limitations. 

o NPP dataset from NASA has the advantage of being freely available to the public. 
However, the minimum mesh resolution is 500 m x 500 m and it may not be able to 
capture conditions at the micro level, such as in cases where the target area is small, 
or where the baseline is already forest land and the amount of changes over time is 
captured. 

o In the measurement method that uses satellite images to determine the type of land 
cover in specific area and measure NPP, the actual NPP could differ from the measured 
NPP due to factors such as soil that cannot be recognized by satellite images. 

o Global warming is almost caused by a single factor, GHG, and the causal relationship 
between corporate activities and the indicator is clear. However, since the restoration 
of nature is composed of multiple factors, there are limitations to using a single 
indicator to measure. On the other hand, we believe that NPP (including HANPP) can 
explain many of these factors. 

Taking into account the basic concept of this approach, which has a practical and simple 
indicator, we believe that it is one of the best solutions at this moment. However, we will 
continue to refine these points through future research and technical progress with 
academia and companies. 
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 In this chapter, we present five case studies that are in line with our Approach. 

 In general, initiatives for nature restoration tend to be confined to those that do not directly 
generate revenues, such as nature conservation activities that do not generate direct 
revenue, but by utilizing the ideas of HANPP and NPP, it is possible to demonstrate that 
many business initiatives can lead to nature restoration (including the avoidance of nature 
loss). Through the case studies, we would like to show how to evaluate specific project and 
provide “insight” into how business and nature restoration can be connected.  

 For your reference, the case studies can be organized in relation to the categories ① 
through ④ as shown in 4-1. of Chapter 4 like below: 

o Case (1) and (2) fall under “① Projects that mitigate or avoid the expansion of 
agricultural lands and pasture with deforestation” 

o Cases (3) falls under “② Projects that mitigate or avoid the development and use of 
natural resources (minerals, fiber, rubber, water, etc.) with deforestation” 

o Case (4) falls under “③ Projects that mitigate or avoid urban infrastructure development 
with deforestation” 

o Case (5) falls under “④ Forest conservation and reforestation (e.g., afforestation, tree 
thinning)”In this chapter, we present five case studies that are in line with our Approach. 

 

  

 Case studies  6 
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[Background] 

 Palm oil, a vegetable oil extracted from oil palms, is widely used in daily life, including 
margarine, shortening, processed foods, detergents (soap, shampoo, etc.), and cosmetics. 
Approximately 80 million tonnes are produced worldwide, and there are concerns that 
growing demand could cause deforestation.  

 It is estimated that 3 to 7 million small-scale farmers account for approximately 25 to 30% 
of the total palm oil supply. Small-scale farmers are less productive than large-scale 
plantations, and face difficulties in improving productivity due to a lack of funds and know-
how. In this situation, due to the instability of oil palm harvests caused by bad weather and 
other factors, many small farmers are seeking to expand the area of their farmland to secure 
a certain level of income17. 

[Assumed Case] 

 Food manufacturer A, which sources large quantities of palm oil, procures from thousands 
of small-scale farmers throughout its entire supply chain. Company A has begun an initiative 
to work with several companies to prevent deforestation by helping small-scale farmers 
improve their productivity. Specifically, the project aims to support 1,000 small-scale farmers 
in Indonesia to increase their productivity by 1.5 times on average by 2030 through capacity 
development in the sustainable production know-how and the introduction of new 
technologies. 

 
 
17 Palm-Oil-Barometer-2024 Consultation Paper 

Case (1) HANPP Reduction 
Increasing productivity of small-scale oil palm farmers*  

to avoid deforestation due to farmland expansion 

*Farmers with 100% RSPO certification 

https://www.solidaridadnetwork.org/wp-content/uploads/2024/10/Palm-Oil-Barometer-2024_Consultation_Paper-1.pdf
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 The target farmers as a whole produce 6,000 tonnes of palm oil on 3,000 hectares (ha) of 
farmland, with the average farmer having an area of 3 ha and producing 6 tonnes of palm 
oil. If the efforts of Company A and several other companies result in a 1.5-fold increase in 
productivity as planned, it is expected to produce 9,000 tonnes of palm oil. The 3,000 tonnes 
of the increased production can be interpreted as avoiding the expansion of farmland that 
would have required an additional 1,500 ha. 

[HANPP Measurement] 

 The reduction in HANPP can be estimated using the formula “Change in forest area” x "NPP 
per unit area”. 

 First, as for the “Change in forest area”, hypothetically, 1,500 ha of deforestation due to 
farmland development would not have happened, which means a zero reduction in forest. 
Therefore, it can be said that a reduction of 1,500 ha = 15 km² of forest has been avoided. 

 Next, we consider "NPP per unit area”. The forest type in the vicinity of this project sites was 
evergreen broadleaf forests, which are the majority of forests in Indonesia. The NPP per unit 
area of the evergreen broadleaf forests in Indonesia is estimated to be 1,100 tonnes C/km² 
per year according to the NASA data. 

 Based on the above information, the reduction in HANPP (i.e., the amount of NPP reduction 
that avoided) is calculated to be 15 km² x 1,100 tonnes C/km² per year = 16,500 tonnes C 
per year. 

[Eligibility Assessment] 

 We consider that this initiative by Company A provide sufficient benefit to nature restoration, 
because of its contribution to the goal set forth in the Planetary Boundaries update, which 
is to reduce 16.8 billion tonnes/year of the 2020 HANPP to 5.6 billion tonnes/year (10% of 
the pre-industrial Holocene NPP) or less. 

 Furthermore, as there were no violations of DNSH principles for both environmental (e.g., 
pollution) and social (e.g., extreme disadvantages to the local population) aspects, this 
project is considered eligible for Nature Finance under this Approach. 
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Case (2) HANPP Reduction 

Manufacturing alternative protein products that substitute beef production  
to avoid deforestation due to pastureland expansion 

[Background] 

 The world’s beef production is approximately 60~70 million tonnes, and the main producing 
countries are the United States, China, Brazil and Argentina. Vast areas of pastureland are 
used to graze and raise beef cattle, and the WWF’s report “Deforestation Fronts18” points 
out cattle grazing in Latin America as a location and factor in the significant deforestation 
2004~2017.  

 The production and supply of beef, which is expected to continue to be in demand as the 
population grows, is a field that requires a renewed focus and response measures in relation 
to deforestation. Here, we will consider alternative protein manufacturing as one of the 
measures to deal with the situation. 

[Assumed Case] 
 Company B is a start-up company that primarily produces beef-type meat substitutes 

(patties, steaks, etc.) using alternative proteins made from atmospheric carbon as raw 
materials. Company B's annual shipment of such beef-type meat substitutes, which contain 
the same level of protein as regular beef, are 400 tonnes. 

 Furthermore, information on beef production and the area of pastureland indicates that the 
amount of pastureland used to produce one tonne of beef is approximately 20 ha on 
average. Hypothetically assuming that Company B's product replaced beef produced on 
pastureland that would be developed in the future with deforestation, this could be 
interpreted as a potential for avoiding deforestation up to 400 tonnes x 20 ha/tonne of beef 
produced = 8,000 ha. 

 
18 Deforestation Fronts, WWF International, 2021 

https://wwfint.awsassets.panda.org/downloads/deforestation_fronts___drivers_and_responses_in_a_changing_world___full_report_1.pdf?_gl=1*i38tmo*_gcl_au*MTIxNjEyMDc4My4xNzUzNzcwNTMw*_ga*NDIzMDIzMzIwLjE3NDQxNzcxOTI.*_ga_9594H828Q9*czE3NTM3NzA1MzEkbzgkZzAkdDE3NTM3NzA1MzEkajYwJGwwJGgw
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[HANPP Measurement] 
 First, as for the “Change in forest area”, hypothetically, 8,000 ha of deforestation due to 

pastureland development would not have happened, which means a zero reduction in forest. 
Therefore, it can be said that a deforestation of 8,000 ha = 80 km² of forest has been avoided. 

 Next, we consider "NPP per unit area”. It is difficult to pinpoint specific locations on the 
planet where Company B's alternative protein products have avoided the expansion of 
pastureland. Therefore, in this case study, we will use average NPP for forests in the United 
States, China, Brazil, and Argentina, under the assumption that such deforestation avoidance 
could occur in any of the major beef producing countries. The NPP per unit area of forests 
in these four countries is estimated to be 1,000 tonnes C/km² per year according to the 
NASA data. 

 Based on the above information, the reduction in HANPP (i.e., the amount of NPP reduction 
that avoided) is calculated to be 80 km² x 1,000 tonnes C/km² per year = 80,000 tonnes C 
per year. 

[Eligibility Assessment] 
 The logical connection between the above alternative protein production business and 

HANPP reduction may not be necessarily strong, as it is based on various assumptions (i.e. 
all of Company B’s products would replace beef produced on pastureland that would be 
developed in the future involving deforestation).  

 On the other hand, it cannot be said that the two are completely unrelated. If the business 
contributes even to a portion of the 80,000 tonnes C/year reduction in HANPP, it can be 
regarded as the contribution to the goal of keeping HANPP below 5.6 billion tonnes/year. 
So, we consider that this initiative by Company B will generate benefits in terms of nature 
restoration. 

 Furthermore, as there were no violations of the DNSH principles for both environmental 
(e.g., pollution, climate change) or social aspects, this project is considered eligible for 
Nature Finance based on this Approach. 
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Case (3) HANPP Reduction 

 Recycling rare metals (Cobalt)  
to avoid deforestation due to additional mine development 

 

[Background] 

 Demand for rare metals is increasing in various industries. For example, cobalt is growing in 
use as a cathode material for lithium-ion batteries in cell phones, laptop computers, and 
electric vehicles.  

 Democratic Republic of the Congo accounts for about 75% of the world’s cobalt production, 
and deforestation in the development of its mines is as much of an issue as in the case of 
other minerals.  

[Assumed Case] 

 Electronics manufacturer C manufactures and sells personal computers. Each PC uses 
approximately 50g of cobalt. Company C promotes recycling of its PCs recovering cobalt. 
From 300,000 computers recycled, Company C collects 50g x 300,000 units = 15,000kg = 15 
tonnes of cobalt.  

 Based on various statistics, the average deforestation area per tonne of cobalt is estimated 
to be 0.01 ha/tonne. Thus, the recycling of 15 tonnes of cobalt contributed to avoiding 
deforestation by 0.15 ha.  

[HANPP Measurement] 

 First, as for the “Change in forest area”, hypothetically, 0.15 ha of deforestation due to mine 
development would not have happened, which means a zero reduction in forest. Therefore, 
it can be said that a reduction of 0.15 ha = 0.0015 km² of forest has been avoided. 
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 Next, we consider "NPP per unit area”. Assuming that the cobalt recycling project by 
Company C has avoided new mining development in Democratic Republic of the Congo, 
the average NPP per unit area is calculated for the main land covers in the country: 
evergreen broadleaf forests, deciduous broadleaf forests, and mixed forests. The NPP per 
unit area of forests in is estimated to be 1,200 tonnes C/km² per year according to the NASA 
data. 

 Based on the above information, the reduction in HANPP (i.e., the amount of NPP reduction 
that avoided) is calculated to be 0.0015 km² x 1,200 tonnes C/km² per year = 1.8 tonnes C 
per year. 

[Eligibility Assessment] 

 Although the amount of HANPP reduction from this Company C’s initiative is extremely 
small, it can be regarded as an initiative that generates benefits in terms of nature 
restoration because it contributes to the goal of keeping HANPP below 5.6 billion 
tonnes/year. In order to increase the amount of contribution, it would be important to 
“promote recycling of minerals other than cobalt,” “expand collaboration with other 
companies in the same industry,” and "expand efforts in collaboration with other industries 
(mobile telecommunications, automobiles, etc.). In such cases, it may be a good idea to also 
work with the government to obtain some policy support. 

 Furthermore, as there were no violations of the DNSH principles for both environmental 
(e.g., chemical leakage from e-waste) or social aspects, this project is considered eligible for 
Nature Finance based on this Approach. 
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Case (4) HANPP Reduction 

 Developing high-rise multi-family residences in an urban area of a developing country 
to avoid deforestation due to expansion of residential land area 

[Background] 
 The world's population continues to expand, from 2.5 billion in 1950 to 8.2 billion in 2024, 

and is expected to exceed 10 billion by the 2050s19. In particular, the population in Africa is 
expected to grow significantly in the future, and the need for housing will increase along 
with the need for jobs, food, etc. 

 As urban areas absorb more population, there is concern that the expansion of residential 
land area due to the need for housing supply will lead to the destruction of nature (e.g., 
forests) in the surrounding areas. Along with orderly urban planning, it is also important to 
consider and promote the efficient use of residential land per unit area. 

[Assumed Case] 
 A city in Africa still has many forested areas remaining, especially in the suburbs. The 

population is approaching 10 million and is expected to continue to grow, with a population 
density of 25,000 people/km² per residential area. In that city, real estate developer D 
decided to develop a cluster of high-rise residential buildings in an existing residential area 
with a total site area of 250,000 m2 (= 0.25 km²) and an estimated 25,000 residents. The 
population density per residential area is 100,000 persons/km², and the project aims to 
make efficient use of each unit area. Furthermore, the development of this housing facility 
and area has been planned with careful consideration to ensure that the surrounding 
environment is not adversely affected (e.g., no reduction in the natural environment, no 
excessive increase in pollution and waste, etc.). 

 As a result of this development, only a quarter of the land area of 1 km² have been required 
for housing 25,000 people. This can be interpreted as avoiding an increase in residential 

 
19 World Population Prospects 2024: Summary of Results 

https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/files/documents/2024/Jul/wpp2024_summary_of_results_final_web.pdf
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land area of 1 km² - 0.25 km² = 0.75 km². Although the expansion of residential areas does 
not necessarily entail deforestation, if we assume that the expansion of residential areas 
would have entailed forest clearing to provide housing for the new 25,000 people, it can be 
interpreted that up to 0.75 km² of deforestation could have been avoided. 

[HANPP Measurement] 
 First, as for the “Change in forest area”, hypothetically, 0.75km² of deforestation due to 

housing development would not have happened, which means a zero reduction in forest. In 
other words, it can be said that a reduction of 0.75 km² of forest has been avoided. 

 Next, we consider "NPP per unit area”. The project was assumed to be in several African 
countries, where the main land covers were evergreen broadleaf forest, deciduous broadleaf 
forest, and mixed forest. The NPP per unit area is estimated at 1,200 tonnes C/km² per year 
according to the NASA data. 

 Based on the above information, the reduction in HANPP (i.e., the amount of NPP reduction 
that avoided) is calculated to be 0.75 km² x 1,200 tonnes C/km² per year = 900 tonnes C per 
year. 

[Eligibility Assessment] 
 The development project above can be regarded as an initiative that generates benefits in 

terms of nature restoration because it contributes to the goal of keeping HANPP below 5.6 
billion tonnes/year.  

 Furthermore, as there were no violations of the DNSH principles for both environmental 
(e.g., waste, soil contamination, water pollution, etc.) or social aspects, this project is 
considered eligible for Nature Finance under this Approach. 
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Case (5) NPP and Species increase  

Promoting reforestation by a forest fund (=carbon credit project)  
to increase forest, which entails the increase in both NPP and species  

[Background] 
 In Brazil, activities such as cattle grazing and infrastructure development have led to 

significant destruction of forests in the Amazon and other regions. Between 2002 and 
2024, a total of 33.5 million hectares of virgin forest is estimated to have been lost20. 

 In the future, it will be important to reduce development that involves deforestation, as 
well as reforestation efforts through afforestation, especially in wastelands (e.g., 
abandoned pastureland). Such efforts will also contribute to the “30 by 30” target, which is 
included in the GBF target to "effectively conserve at least 30% of the land and sea by 
2030”.  

[Assumed Case] 
 A forest fund E aims to plant native tree species in a wasteland in Brazil and earn revenue 

by selling carbon credits obtained from the conservation of the forest. As the target 
wasteland has been cleared from an area that was originally a forest, it is surrounded by 
the remaining forests.  and after the afforestation that focuses on improving connectivity 
to the forests, it is expected that the species that inhabit the surrounding forests will move 
into and inhabit the afforested area as well. 

 The total area of the forest to be conserved and reforested is 100 ha. The fund E will not 
engage in businesses such as timber sales; instead focus solely on carbon credit projects 
involving carbon absorption and sequestration. 

 

 
20 Brazil Deforestation Rates & Statistics | GFW 

https://www.globalforestwatch.org/dashboards/country/BRA/?category=forest-change&location=WyJjb3VudHJ5IiwiQlJBIl0%3D
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[Measurement of NPP and species] 
(1) Measurement of NPP 
 The increase in NPP can also be estimated using the formula “Change in forest area” x "NPP 

per unit area”. As for “Change in forest area”, the abovementioned afforestation will result 
in an increase of 100 ha=1km² of forest. 

 Next, we will consider "NPP per unit area”. In this project, trees corresponding to the local 
evergreen broadleaf forest will be planted. The NPP per unit area of Brazilian evergreen 
broadleaf forest is estimated to be 1,100 tonnes C/km² per year according to the NASA data. 

 Based on the above information, the increase in NPP is calculated to be 1 km² x 1,100 tonnes 
C/km² per year = 1,100 tonnes C per year, when the trees will have grown and matured in 
about 8 years under proper forest management. Since the land before afforestation was 
assessed as having zero NPP in the NASA data because it is a wasteland (classified as “Barren 
or Sparsely Vegetated” land cover with little to no vegetation), the estimated NPP amount 
itself represents the increase. 

 The project was judged to be sufficiently beneficial from the NPP perspective due to the 
expected future increase in NPP at the pre-investment stage. After the investment, we will 
monitor the annual change in NPP over time by utilizing NASA's NPP data, which will be 
updated annually. 

 

(2) Species measurement 
 Regarding the species, a total of 15 species of mammals, birds, and amphibians that live in 

the surrounding forests were selected for fixed-point observation. Among them, one 
endangered species is included in each of mammals and amphibians. 

 For the baseline assessment, no specific surveys were conducted prior to the investment. 
Instead, each population was assumed to be zero based on the status of the abandoned 
pasture. 

 After confirming the fund E's forest management plan (e.g., planting native tree species, 
creating corridors between surrounding forests, and other measures to increase connectivity, 
etc.), together with biodiversity big data, it was found that the population of each listed 
species is expected to increase. So, at the pre-investment stage, it was also determined that 
there was sufficient benefit in terms of species. 

 Regarding monitoring, it was decided to conduct a surveys every three years, taking into 
consideration the balance between labor, cost, and other factors. In fact, the results of the 
population increase were not immediate, and the first monitoring survey (three years later) 
showed little increase in the population. However, by the second survey (six years later), the 
population of each species slightly increased, and by the third survey (nine years later), some 
population of endangered mammals and amphibians were confirmed. 

[Eligibility Assessment] 
 As explained in Chapter 4, 4-2, “Increase in NPP” is considered as eligible if NPP increases, 

regardless of its size, because no target or upper limit is set in the Planetary Boundaries. In 
this case, the forest fund E increased NPP by 1,100 tonnesC /year in 8 years by increasing 
and nurturing trees through afforestation. 

 Also, with regard to the “increase in endangered species”, the populations of both 
endangered mammal and amphibian species have respectively increased, which is in line 
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with the Planetary Boundaries' target for the “species extinction rate” of "<10 E/MSY (less 
than 10 species become extinct annually out of 1 million species). Therefore, it can be 
evaluated that the eligibility criteria are met. 

 Furthermore, in terms of the DNSH principles, the use of native tree species instead of 
invasive alien species, the avoidance of soil and water pollution, etc., were implemented to 
ensure that there would be no significant adverse environmental impacts. From a social 
perspective, this afforestation project did not cause significant disadvantages to the local 
people, but rather, it was carried out in a manner that made use of their knowledge and 
experience. 

 Based on these positive contributions in NPP and species as well as the absence of any cases 
against DNSH, the project by the forest fund E is considered eligible for Nature Finance 
under this Approach. 
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 We aim to realize “a society in which everyone can live their lives with peace of mind” as 
both a life insurer, which provides insurance products and related services, and an 
institutional investor. In particular, as a universal owner with approximately 85 trillion 
Japanese yen in AUM, we recognize the importance of concepts such as the Planetary 
Boundaries and the Planetary Health, which are compatible with our mission of contributing 
to People, Communities, and Environment, and we are committed to developing and 
promoting a financing framework based on system-level thinking to create a stable global 
environment and a safe social environment. As part of this effort, we published Nippon Life 
Transition Finance Framework in June 2024. Then, by releasing the Nature Finance Approach 
this time, we’ve shown the direction of solutions to the two most critical issues of the global 
environment (climate and nature) to some extent. 

 In this Approach, we have proposed specific methodologies to promote corporate activities 
and related investments and financing aimed at nature restoration, focusing on indicators 
centered on NPP (including HANPP) and presenting concrete methodologies. While 
international discussions on these issues continue, this Approach was developed to offer a 
foundational concept, is not the definitive “final form of the solution” to the complex 
challenges surrounding nature restoration. 

 Another aim of this Approach is to build a field for active discussions through engagement 
and cooperation across various stakeholders. We hope to create a wave of momentum 
toward the world envisioned by the Planetary Boundaries concept by continuously 
improving the methodologies presented here. Especially, we will keep in mind key issues 
and challenges on the ground that will be identified through dialogues not only with finance 
sectors, but also with companies, public sector organizations, academic institutions, and 
NGOs as well as collaboration with international initiatives such as TNFD and the Nature 
Positive Initiative. 

 Through the dialogues so far, we have received the following comment by Professor Ryo 
Kohsaka from The University of Tokyo. 

 
 
  

"Since the adoption of the Kunming-Montreal Global Biodiversity Framework in 2022, efforts 
by private sector have advanced, and engagement of them has become a norm. Expectations 
are high for the financial sector, with their cross-sectoral influence. At such a critical juncture, 
"Nippon Life Nature Finance Approach" is a pioneering initiative aiming for developing 
indicators for the “State of Nature” ahead of Japan's financial sector. Focusing mainly on NPP, 
I appreciate that this Approach organizes and presents impact indicators for ecosystems and 
species with the simplicity necessary for practical application. Further understanding of 
methodology is awaited. Currently, the IPBES "Business and biodiversity assessment" is 
underway which will assess the methodologies and their best estimate. I hope that the 
Approach here will lead to further participation by a wide range of sectors while incorporating 
discussions from assessments” 

Ryo Kohsaka 

Professor, Graduate School of Agricultural and Life Sciences, The University of Tokyo 

 For continued enhancement of this Approach 7 
  

https://www.nissay.co.jp/global/pdf/20240611.pdf
https://www.nissay.co.jp/global/pdf/20240611.pdf
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 In terms of the continued improvement of this Approach, once an international consensus 
is formed on indicators for measuring nature restoration, triggered by the NPI’s pilot on its 
“State of Nature” metrics, discussions to be presented in the “Business and biodiversity 
assessment” of the IPBES report (to be released by the end of 2025), and the review of the 
TNFD recommendations, etc., we would like to incorporate any useful ideas generated from 
these initiatives. 

 Furthermore, while this version of the Approach is limited in scope to terrestrial lands, we 
would also like to develop a financing concept for nature restoration in ocean (e.g. coastal 
areas), which is also another important natural area, in the future, carefully tracking the 
development of impact measurement theories, methods, and technologies (e.g., eDNA to 
determine the habitat status of species, calculating NPP of seaweeds in conjunction with 
blue carbon measurements, etc.) by academia, international research institutions, and 
companies.  

 

 

 

 

 

 

 

 

 

 

 

  

This document was created in cooperation with ERM Japan Ltd. 
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<Appendix> Overview of key actors in nature and biodiversity 
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<Appendix> Glossary 
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