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About the Relationship Map

The Biodiversity Working Group (WG) of the four electrical and electronic industry associations*, established in 2011, 

began its biodiversity work by visualizing the relationship between corporate activities in the electrical and electronic 

industry and biodiversity. In 2013, the WG organized, by life-cycle stage, benefits received from biodiversity (ecosystem 

services), positive and negative impacts on biodiversity, actions to reduce impacts, and related risks and business 

opportunities into the “Relationship Map between Electrical & Electronic Business and Biodiversity” (the “Relationship 

Map”). This showed that the electrical and electronic industry also has many touchpoints with, and impacts on, 

biodiversity.

The TNFD final recommendations released in 2023 call on companies to understand the relationship between natural 

capital/biodiversity and their business activities and to disclose appropriately how their management is sustainable. 

Because the Relationship Map analyzes the relationships needed for this purpose, it has been substantially updated as 

Version 3.0. Its structure was rebuilt in line with the disclosure steps recommended by TNFD so that it can also be used 

for the LEAP approach and preliminary scoping.

Although the Relationship Map is analyzed from the perspective of the electrical and electronic industry, its contents 

may also serve as a useful reference for a wide range of other sectors. As efforts by all sectors are required to realize 

Nature Positive, we hope many users will find it valuable.

Biodiversity WG of the Four Electrical and Electronic Industry Associations
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Introduction

* Japan Electronics and Information Technology Industries Association (JEITA), Communications and Information network Association of Japan (CIAJ),

Japan Business Machine and Information System Industries Association (JBMIA), and Japan Electrical Manufacturers' Association (JEMA)



Map Specifications and Access

• The Relationship Map itself is created in Microsoft Excel format. There is a detailed version for member companies of the four electrical 

and electronic industry associations, and a simplified public version. This guidance explains the simplified version.

• The simplified version consists of the following sheets:

- Dependency & Impact Analysis Sheet

- Risk & Opportunity Analysis Sheet

- Business Action Analysis Sheet

• The Relationship Map can be downloaded from the URL shown on the right.
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Using the Relationship Map

Key Usage Notes

• The Relationship Map does not take into account the “Locate” phase in the TNFD LEAP approach. In an analysis aligned with the LEAP 

approach, the analysis should proceed only after identifying biodiversity-important areas (priority areas)—both places that are important to 

the company and places that are important to nature in the locations of your own operations and value chain. Therefore, the Relationship 

Map cannot be applied directly to your company’s LEAP approach without further adjustment.

• Copyright for the Relationship Map and this guidance file is held by the Biodiversity WG of the four electrical and electronic industry 

associations. When reusing content, figures, tables, or images from the map or this guidance, please indicate the source.

• Users may modify the map for their own internal use, but the Biodiversity WG assumes no responsibility for any content other than the 

original.

h t t p s : / / w w w . j e m a -

n e t . o r . j p / E n g l i s h / b u s i n e s s f i e l d s / s u s t a i n a b i l i t y

/ b i o d i v e r s i t y . h t m l
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Using the Relationship Map

②Assess nature dependencies

and impacts

⑤Identify risks, opportunities

and business actions

①Organize supply chains

and production processes

④Organize by lifecycle stage

③Select material nature-

related dependencies and 

impacts

Organized typical electrical/electronic supply chains and common cross-industry production 

processes.

Assessed production-process dependencies and impacts using ENCORE* and created heat

maps.

Selected ENCORE “Very High”/“High” items and WG-designated material items.

Mapped selected material dependencies and impacts to seven lifecycle stages**.

Inventoried nature-related risks/opportunities and considered actions to reduce risks or

increase opportunities.

*UNEP-FI, UNEP-WCMC and Global Canopy. ENCORE results as of May 2024.

**R&D/design, raw-materials/parts/semi-finished procurement, product manufacturing, packaging/transport, sales/use, collection/recycling/disposal;

also dependencies and impacts from land use at business sites, etc.

Map Development Process



• It consists of three sheets:“Dependencies and Impacts”,“Risks & Opportunities,”and “Business Actions.”

Using the Relationship Map

“Dependencies and Impacts” Sheet

“Risks & Opportunities” Sheet

“Business Actions” Sheet

Structure of the Relationship Map
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Lifecycle stages

Seven lifecycle stages: 

R&D /design, Procurement, 

Product manufacturing, 

packaging/transport, 

sales,use ,recycling/disposal 

(+ land use at business sites, etc.)
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Using the Relationship Map

• In the “Dependencies and Impacts” sheet, dependencies are organized on the vertical axis by ecosystem service category, 

and impacts are organized by the TNFD impact-driver categories.

Structure of the Relationship Map: Dependencies and Impacts Sheet

Dependencies by ecosystem 

service category

Impacts by TNFD impact drivers
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Using the Relationship Map

• In the “Risks & Opportunities” sheet, general risks and opportunities expected in the business activities of the electrical

and electronic industry are organized on the vertical axis according to the TNFD classifications.

Business performance

Resource efficinency

Products and services

Capital flow-

and financing

Reputational capital

Sustainability performance

Sustainable use of natural resources

Ecosystem protection,

restoration and regeneration

Markets

Opportunities in TNFD

Physical risks

Transition risks

Acute, Chronic 

Policy, Market, Technology,

Reputation,Liability

Risks in TNFD

Structure of the Relationship Map: Risks & Opportunities Sheet
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Using the Relationship Map

• In the “Business Actions” sheet, recommended business actions for positive and negative impacts on ecosystems are organized on

the vertical axis using the same TNFD impact-driver classifications as impacts.

Structure of the Relationship Map: Business Actions Sheet

Impacts by TNFD impact drivers



Using the Relationship Map
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How to Read *
1. By reviewing each column, you can understand material dependencies and 

impacts at each lifecycle stage (e.g., red box: product manufacturing stage)

2. By reviewing each row, you can identify material 

dependency and impact factors at each life cycle 

stage (e.g., blue box: resource use and recovery)

3. By cross-referencing lifecycle stage columns with 

dependency and impact rows, you can identify material 

dependencies and impacts. (Example - Brown box: In the 

product manufacturing stage, the material dependency and 

impact under resource use and recovery is “excessive use 

of water resources”)
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Overview of the LEAP Approach

• TNFD (Taskforce on Nature-related Financial Disclosures) provides a framework for companies to assess and appropriately disclose nature-

related dependencies, impacts, risks and opportunities.

• For assessing nature-related dependencies, impacts, risks and opportunities, TNFD proposes the voluntary “LEAP approach.” LEAP stands for 

Locate, Evaluate, Assess, and Prepare.

Source: Recommendations of the Taskforce on Nature-related Financial Disclosures

TNFD and the LEAP Approach
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Scope of Using the Relationship Map

• Since it is difficult to apply the LEAP approach across all businesses and the entire value chain, TNFD recommends conducting scoping in 

advance to determine the priority targets for analysis.

• The revised Relationship Map organizes material nature-related dependencies, impacts, risks and opportunities in the electrical and electronic 

industry, and can be used as a support tool for Scoping, Evaluate (E1, E2) and Assess (A1).

• Because the Relationship Map does not incorporate regional characteristics, it is recommended that the Locate phase be conducted separately.

Source: Prepared by MS&AD InterRisk Research & Consulting, Inc.

based on the TNFD Recommendations

Relationship Map

Use during LEAP implementation

A quick, high-level preliminary scan of internal and external data and reference sources to generate a hypothesis about 

the organisation’s potential nature-related dependencies, impacts, risks and opportunities to define the parameters for 

a LEAP assessment and to ensure managers and the assessment team are aligned on goals and timelines. 

What are the organisation’s activities where there are likely to be material 

nature-related dependencies, impacts, risks and opportunities?

Given current organisational capacity, skills, data and goals, what resources 

(financial, human and data) and time allocations are required and agreed to 

undertake an assessment?



11

• Nature-related risks and opportunities arise from pathways of dependency on nature and impact on nature.

• TNFD recommends identifying (E2) and measuring (E3) dependencies and impacts by considering impact drivers generated by the company, 

external factors, changes in the state of nature, and changes in the availability of ecosystem services, and then identifying risks and opportunities.

• Therefore, when using the Relationship Map, it is necessary to identify external factors and dependency/impact pathways separately and then 

check whether risks and opportunities beyond those shown in the Relationship Map should be identified.

• In addressing risks and opportunities, it is necessary to prioritize avoiding and minimizing negative impacts on nature, and then proceed with 

restoration and regeneration (the mitigation hierarchy in the AR3T framework).

Use Notes for Risks, Opportunities and Responses

Source: Recommendations of the Taskforce on Nature-related Financial Disclosures

・Company impacts alter nature and reduce ecosystem 

services.

・External factors alter nature and reduce ecosystem 

services.
・Business impacts harm stakeholders and reputation.

・Avoiding, reducing, mitigating and managing 

nature-related risks.

・Prevent and reverse nature loss through products, 

services, restoration and Nature-based Solutions.

Oppor-

tunities

Risks

Scope of Using the Relationship Map
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R&D / Design

2 Procurement of Raw Materials, Parts, and 

Semi-finished Products

3 Product Manufacturing

4 Packaging / Transport

5 Sales / Use
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Overview of the Relationship Map by Lifecycle Stage

6 Collection / Recycling / Disposal

Land Use at Business Sites7

１



Dependencies

on Nature

Impacts

on Nature
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1. R&D / Design (Dependencies and Impacts)

Activities
(R&D / Design)

Product inspiration from biomimicry Supply of natural resources

Factory land use and 

habitat loss

Hazardous substance and 

plastic leakage

Noise vibration and 

light disturbance
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1. R&D / Design (Risks, Opportunities and Actions)

• Eco-design and low-impact products can attract customers and 

reduce resource use

• Environmental technologies may create investment opportunities and 

new sustainable services

N a t u r e - R e l a t e d  R i s k  E x a m p l e s

• Design products for circularity, easier disassembly and lower resource use

• Use circular materials and reduce hazardous substances across product-

design

• Minimize light and noise impacts through improved equipment design standards

• Assess biodiversity impacts quantitatively and extend product lifetimes where possible

Actions Reducing Risks and Enhancing Opportunities

Nature-Related Opportunity Examples

• Mandatory low-impact materials and stricter hazardous-material regulations

•Higher costs for technologies reducing environmental impacts

• Pollution incidents may trigger reputational damage, litigation and consumer 

boycotts

R e l e v a n t  d e p e n d e n c i e s a n d i m p a c t s

Product inspiration from biomimicry Supply of natural resources

Hazardous substance 

and plastic leakage

Noise vibration and 

light disturbance
Factory land use and 

habitat loss

Depen-

dencies

Impacts



Impacts

on Nature
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2. Procurement (Dependencies and Impacts)

Activities
(Procurement)

Supply of mineral 

resources
Supply of water 

resources
Supply of timber 

and biomaterials

Water quality and 

quantity maintenance

Habitat degradation 

from land conversion
Water depletion from 

over withdrawal
Plastic pellet release 

into nature

Wastewater impacts on 

freshwater ecosystems

Dependencies

on Nature
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2. Procurement (Risks, Opportunities and Actions)

• Recycling scarce resources and urban mines can reduce procurement 

costs

• Lower virgin material use can improve resource efficiency and 

resilience

• Select low-impact and circular materials, including certified biodiversity-

conscious options where available

• Reduce plastic use and phase down environmentally high-risk raw materials

• Engage suppliers to strengthen environmental consideration across 

procurement practices consistently

• Identify and reduce raw materials with environmental or human-rights concerns

Actions Reducing Risks and Enhancing Opportunities

Nature-Related Opportunity Examples

• Nature degradation may disrupt raw material procurement

• Regulations may tighten supply and increase certified-material costs

• High-risk sourcing may trigger reputational issues, litigation and boycottsSupply of 

mineral 

resources

Supply of timber 

and biomaterials
Supply of water 

resources

Water quality and 

quantity maintenance

Plastic pellet 

release into 

nature

Water depletion 

from 

overwithdrawal

Habitat 

degradation from 

land conversion

Wastewater impacts 

on freshwater 

ecosystems

R e l e v a n t  d e p e n d e n c i e s a n d i m p a c t s

Depen-

dencies

Impacts

N a t u r e - R e l a t e d  R i s k  E x a m p l e s



Impacts

on Nature
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3. Product Manufacturing (Dependencies and Impacts)

Activities
(Product Manufacturing)

Air water and soil regulationSupply of water 

resources

Noise odor and 

visual mitigation

Hazardous substances 

and plastic pollution

Excessive water 

resource use

Noise vibration and 

light disturbance
Land-use impacts on habitats

Dependencies

on Nature
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3. Product Manufacturing (Risks, Opportunities and Actions)

• Low-impact products and eco-design can increase demand and reduce 

resource consumption

• Cleaner manufacturing measures can improve customer preference and 

sustainability performance

• Implement ecosystem-service payments, such as forest conservation for 

water recharge

• Cut manufacturing GHG emissions through energy savings and clean power

• Use circular resources and reuse materials, parts and components widely

• Reduce waste and hazardous chemical releases through proper treatment 

systems

Actions Reducing Risks and Enhancing Opportunities

• Reduced retention/recharge may threaten manufacturing water supply

• Water, pollution and efficiency regulations may increase operating and 

equipment costs

• Operational pollution/disturbance may trigger reputation/litigation/boycott
Supply of water 

resources

Noise odor and 

visual mitigation
Air water and soil 

regulation

Factory land use 

and habitat loss

Excessive water 

and biomaterial use

Hazardous 

substance and 

plastic leakage

Noise vibration and 

light disturbance

R e l e v a n t  d e p e n d e n c i e s a n d i m p a c t s

Depen-

dencies

Impacts

Nature-Related Opportunity Examples

N a t u r e - R e l a t e d  R i s k  E x a m p l e s



Impacts

on Nature

© Biodiversity WG of the Four Electrical and 

Electronic Industry Associations
19

4. Packaging / Transport (Dependencies and Impacts)

Activities
(Packaging / Transport)

Disaster mitigation with 

green infrastructure

Air purification 

and regulation
Transport noise vibration 

and light mitigation

Noise vibration 

and light impacts

Logistics land and 

water occupation
Greenhouse gas 

emissions
Disturbance by 

invasive alien species

Dependencies

on Nature



© Biodiversity WG of the Four Electrical and 

Electronic Industry Associations
20

4. Packaging / Transport (Risks, Opportunities and Actions)

• Digital tools can optimize routing, loads and logistics efficiency across 

networks

• Select biodiversity-conscious routes that avoid sensitive areas where 

operationally feasible

• Choose transport modes with lower greenhouse gas emissions where 

practical

• Reduce single-use packaging plastics and improve reusable packaging options 

systems

• Prevent invasive alien species through procedures, communication and 

eradication measures

Actions Reducing Risks and Enhancing Opportunities

• Severe wind/flood events may disrupt logistics networks

• High-GHG transport regulations may tighten

• Transport emissions, pollution and invasive species can create 

regulatory and litigation risks
Disaster mitigation with 

green infrastructure

Air purification 

and regulation

Transport noise 

vibration and light 

mitigation

Noise vibration 

and light impacts
Logistics land and 

water occupation
Greenhouse 

gas emissions

Disturbance by 

invasive alien 

species

R e l e v a n t  d e p e n d e n c i e s a n d i m p a c t s

Depen-

dencies

Impacts

Nature-Related Opportunity Examples

N a t u r e - R e l a t e d  R i s k  E x a m p l e s



Impacts

on Nature
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5. Sales / Use (Dependencies and Impacts)

Activities
(Sales / Use)

Supply of energy resources Natural scenery for photography

Unintentional plastic 

packaging release

Excessive water 

and biomaterial use

Waste generated 

during unpacking

Noise vibration 

and light impacts

Greenhouse 

gas emissions

Supply of water resources

Dependencies

on Nature
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5. Sales / Use (Risks, Opportunities and Actions)

• Eco-friendly products can increase customer preference and differentiate 

services offerings

• Products showing nature value can raise awareness and market appeal

• Provide information helping customers use products with biodiversity in 

mind

• Promote biodiversity-conscious products and services across sales 

channels consistently and responsibly

• Deploy products that reduce energy, GHG emissions and water use

• Reduce single-use packaging and offer noise, vibration and light-reduction 

features

Actions Reducing Risks and Enhancing Opportunities

• High-impact products may lose customer preference and attract public 

criticism

• Severe weather may increase flooding, landslides and use-phase 

disruption risks
Supply of energy 

resources

Natural scenery for 

photography

Unintentional 

plastic 

packaging 

release

Excessive 

water and 

biomaterial 

use

Waste 

generated 

during 

unpacking

Noise vibration 

and light impacts

Greenhouse 

gas emissions

Supply of water 

resources

R e l e v a n t  d e p e n d e n c i e s a n d i m p a c t s

Depen-

dencies

Impacts

Nature-Related Opportunity Examples

N a t u r e - R e l a t e d  R i s k  E x a m p l e s



Impacts

on Nature
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6. Collection / Recycling / Disposal (Dependencies and Impacts)

Activities
(Collection / Recycling / 

Disposal)

Air water and soil regulation

Plastic packaging and 

cushioning release

Hazardous chemical 

release risks

Non-recyclable waste 

generation risks

Supply of water resources Supply of energy resources

Dependencies

on Nature
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6. Collection / Recycling / Disposal (Risks, Opportunities and Actions)

• Recycling scarce resources and urban mines can reduce procurement 

costs

• Collection, refurbishing and reuse can reduce extraction and disposal 

impacts

• Recover resources efficiently through collection and recycling of used 

products

• Properly treat pollutants generated at recycling plants and disposal sites

• Ensure used products are treated properly through reliable disposal processes

• Promote separated collection of single-use packaging and cushioning materials 

widely

Actions Reducing Risks and Enhancing Opportunities

• Stronger waste regulations and recycling mandates may increase 

compliance requirements substantially

• Poor collection or recycling can create reputational and litigation risks
Air water and 

soil regulation

Plastic packaging and 

cushioning release

Hazardous chemical 

release risks

Non-recyclable waste 

generation risks

Supply of water 

resources

Supply of energy 

resources

R e l e v a n t  d e p e n d e n c i e s a n d i m p a c t s

Depen-

dencies

Impacts

Nature-Related Opportunity Examples

N a t u r e - R e l a t e d  R i s k  E x a m p l e s



Impacts

on Nature
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7. Land Use at Business Sites (Dependencies and Impacts)

Activities
(Land Use)

Air water and soil regulationSoil erosion and disaster protection Recreation and mental 

wellbeing services

Pesticide use in green-

space management

Habitat changes from 

building construction
Reduced groundwater 

recharge capacity

Alien species 

ecosystem disturbance

Dependencies

on Nature
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7. Land Use at Business Sites (Risks, Opportunities and Actions)

• Site greening may reduce taxes and strengthen relationships with 

communities

• Biodiversity conservation and restoration can improve brand image and 

ecological potential

• Manage sites with surrounding communities to strengthen ecological 

networks locally

• Install rainwater infiltration facilities to maintain groundwater recharge 

capacity onsite

• Expand native greenery, rooftop greening and heat-island mitigation measures 

broadly

• Manage biodiversity by using chemicals properly and removing alien species

Actions Reducing Risks and Enhancing Opportunities

• Intensifying wind, flood and landslide events may damage sites and 

operations

• Construction activity may create friction with surrounding communities 

and stakeholders
Air water and soil 

regulation

Soil erosion and disaster 

protection

Recreation and 

mental wellbeing 

services

Pesticide use in 

green-space 

management

Habitat changes 

from building 

construction

Reduced groundwater 

recharge capacity

Alien species 

ecosystem 

disturbance

R e l e v a n t  d e p e n d e n c i e s a n d i m p a c t s

Depen-

dencies

Impacts

Nature-Related Opportunity Examples

N a t u r e - R e l a t e d  R i s k  E x a m p l e s



■Biodiversity WG Secretariat: Environmental Business Department of the Japan Electrical Manufacturers' Association (JEMA)

https://www.jema-net.or.jp/English/index.html

Related Websites

© Biodiversity WG of the Four Electrical and 

Electronic Industry Associations
27

Production Contributors

Contact

biodiversity@jema-net.or.jp

The Relationship Map and this guidance were prepared with the cooperation of FANPS and MS&AD InterRisk

Research & Consulting, Inc..

■FANPS Official Website

https://www.fanps.jp/

■MS&AD InterRisk Research & Consulting, Inc.

https://www.irric.co.jp/en/corporate/index.html

Please make use of the various information and tools provided to support biodiversity conservation promotion by

companies in the electrical and electronic industry.

■Biodiversity Conservation Site of the Four Electrical and Electronic Industry Associations – Top Page

https://www.jema-net.or.jp/English/businessfields/sustainability/biodiversity.html

Related Information
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biodiversity@jema-net.or.jp

https://www.jema-net.or.jp/sustainability/biodiversity/index.html (Japanese)

https://www.jema-net.or.jp/English/businessfields/sustainability/biodiversity.html (English)
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