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Disclaimer

The valuation factors and coefficients ("Information")
are the proprietary content of GIST Advisory
Switzerland SA (“GIST Impact”) and Wifor Gmbh
(“WIfOR Institute”). All intellectual property rights are
owned by GIST Impact and WifOR Institute. The
Information is provided "as is," without any warranties,
express or implied, including warranties of
merchantability, fitness for a particular purpose, or non-
infringement. GIST Impact and WifOR Institute disclaim
any liability for errors or omissions and in no event will
GIST Impact, WifOR Institute, their affiliates,
employees, agents, or licensors be liable for any direct,
indirect, incidental, special, punitive, or consequential
damages arising from the use of the Information.

Restrictions on Use

Commercial Use: The Information may be used for
commercial purposes to support business operations
(e.g., applying the factors to enhance your services or
products).

Commercial Redistribution: Redistribution, resale, or
sublicensing of the Information or any part thereof for
commercial purposes is strictly prohibited without prior
written permission from GIST Impact and WifOR
Institute.

Non-Commercial Use: The Information may be used
for academic, research, or other non-commercial
purposes.

Amendments and Modifications

GIST Impact and WifOR Institute reserve the right to
modify or discontinue the Information at any time, with
or without notice.

By accessing or using the Information, you agree to
these terms. If you do not agree, do not use the
Information.
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About

This document makes public, for the first
time, a framework, methodology summary
and collection of coefficients (so-called 'value
factors’) that together allow for the location-
specific valuation of business impacts across
25 countries.

The goal of this document, then, is to
accelerate the transition towards an impact
economy - where financial return is not the
sole measure of economic performance. An
impact economy values financial return as
well as positive and negative changes in well-
being (so-called ‘impacts’) across the
environment and society. It is only by valuing
the impacts of a business alongside its
financial returns that it becomes possible to
remedy the existing market failures that
continue to contribute to the growing
systemic environmental and social pressures
threatening humankind.

This document is aimed above all at the
private sector, without the support of which
the transition to an impact economy can be
neither complete nor timely. At the same
time, we recognise the valuable roles played
by the public sector (including governments,
academia and ordinary citizens) as well as the
‘third sector’ (charities, NGOs, and so on). We
therefore make this information available to
all - for the greater good.
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Background

In February this year, several providers of impact
valuation methodology participated in a ‘sprint’ to
publish notes on their respective methodologies under
the auspices of the Value Commission, supported and
governed by the Capitals Coalition, the Value Balancing
Alliance (VBA) and the International Foundational for
Valuing Impacts (IFVI).

Inresponse to a significant surge in interest after the
above ‘sprint’ from companies large and small, some of
the sprint participants now wish to take this initiative to
its next logical step and publish alongside a set of
value factors, for an agreed framework of impacts,
applied to companies operating in 25 diverse countries.
This will provide further encouragement and support to
companies who are interested in learning more about
their positive and negative impacts on the environment,
on human health and on society at large.

Many of these companies are SMEs and would not
have the budgets to explore their impacts without such
additional support. Others may have staff and some
budgets, but not quite enough to afford consulting
advice and support to get their pilot study done. The
value factor website conceived by some participants
will enable all such interested companies to explore,
understand, measure and economically size their
impacts using these freely available numbers for 25
countries.

In summary, this initiative is a successor to the
February sprint. Its purpose is to enable interested
companies to measure and value theirimpacts through
pilot projects appropriately, holistically, quickly, and at
low or no cost.
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https://www.value-balancing.com/_Resources/Persistent/6/6/0/6/66060b455c33db3ec8ffb4e9f79559ff8992796a/Impact_Valuation_Sprint_Report_2024_Final.pdf

Purpose Statement

We inhabit a world of increasing volatility, risks and
uncertainties. And we exacerbate these challenges by using
macro- and micro-economic management models that
neither account for the economic invisibility of nature’s life-
sustaining and economy-generating benefits, nor adequately
reflect changes in human or social capital.

Today is the time for the most significant institution of our
globalised society — the private sector, which delivers the
lion’s share of employment, economic output and
environmental impacts — to step forward proactively with
effective solutions.

A necessary component for this is a fair and standardised
institutional framework to measure and value corporate
impacts (i.e. GHG-driven climate costs, air pollution-driven
health costs, etc.) — collectively the largest drivers of today's
unmanaged social and environmental costs. Valuing impacts
across all capitals (natural, human, social and financial), in
order to assess materiality and set priorities that look beyond
shareholders’ financial capital, is clearly the way forward.

Admirable corporate and investor leadership has already
emerged in this space, and institutional initiatives such as
those of the Capitals Coalition, the Value Commission, the EU
Transparent Project, the Value Balancing Alliance and the
International Foundation for Valuing Impacts are signalling
the way forward. Now, the wider business community seeks
guidance for accessible impact valuation and accounting,
and they should be encouraged and enabled to do so in the
public interest.

As leading providers of impact data and impact valuation,
and in the interest of promoting and supporting all
institutional initiatives towards impact transparency, GIST
Impact and WifOR Institute are collaborating to provide you
this this framework, summarised methodology and collection
of value factors for 25 countries. This information, made
public for the first time, enables corporate and financial
services stakeholders to calculate the impacts of their
companies and portfolios in a standardised and science-
based way.
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Alignment Statement

Value factors are indispensable to calculating impacts
in a comprehensive, standardised and (above all)
science-based way.

Governance is needed in this space.

To this end, the Capitals Coalition has brought the
global community — including GIST Impact, WifOR
Institute, the Value Balancing Alliance (VBA) and the
International Foundation for Valuing Impacts (IFVI) - to
form the Value Commission, which will be delivering a
draft of the Value Accountability Framework this year.
These efforts are also aligned with the progress and
development of organizations like the International
Foundation for Valuing Impacts (IFVI) and the Value
Balancing Alliance (VBA), which are developing a
comprehensive, independently governed, public good
impact accounting methodology involving
representatives from Capitals Coalition, GIST Impact,
and WifOR on its Valuation and Technical Practitioner
Committee.

Whilst there are a growing number of organisations
developing their own value factors, we should be
competing over delivery (transparency, confidence and
accessibility) and not ownership or market share.

This is why it is soimportant that GIST Impact and
WIfOR Institute are showing leadership in making their
value factors publicly available.

And this is why it is heartening to note that, as this first
version of this document is made public, other
organisations — such as the IFVI — have affirmed their
support of these transparency efforts and interest in
utilising them to inform the development of their
official methodologies through its Due Process
Protocol and independent oversight.
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Definitions

Impact

Impactis the change in one or more dimensions of people’s individual or
collective well-being arising from the activities of an enterprise and its
value chain, either directly or through a change in the condition of the
natural environment. An impact can be actual or potential, direct or
indirect, intended or unintended, and positive or negative. Impacts are
valued using monetary valuation techniques, by applying impact
coefficients or 'value factors'. However, this anthropocentric approach
has potential to be expanded to include other perspectives as well.

Input

Theresources and business relationships that the entity draws upon for
its activities.

Activities

Everything that an entity does, including operations, the procurement of
inputs, the sale and provision of products and/or services, as wellas any
supporting activities. Activities span a large number of different actions
that altogether contribute to outputs and ultimately, outcomes and
impact.

Output

The direct result of an entity’s activities, including an entity's products,
services, and any by-products.

Outcomes

The changes in conditions or states (physical, biological, psychological,
etc.) of systems caused by impact drivers, which may lead to material
impacts on third parties or on the impact drivers and their transactional
counterparts.

Impact Drivers

Activities and transactions of agents (governments, corporations,
individuals, etc.) which resultin significant outcomes leading to material
impacts on human well-being.

Valuation Framework

A valuation framework is any description and classification of relevant
capital stocks, flows, impact drivers, outcomes and impacts that enables
assessment and underpins analysis of changes in human weltbeing. A
framework establishes what should be valued- and why.

Value Factor

Any ratio of an impact oran outcome to its respective impact driver (be it
an input or an output of business activity) for a location or country.
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Note: the definitions of impact, input, activities, and output are taken
and/or adapted from the IFVI-VBA General Methodology 1 — The
Conceptual Framework for Impact Accounting, paragraphs 49-56
(pp.17-18). Accessible here.



https://www.value-balancing.com/_Resources/Persistent/5/3/0/2/5302cd69c8bd73a01d1cd2686c64584e7faa5e56/IFVI_VBA_General%20Methodology%201_A4.pdf

Framework

GIST i
@i MwirR

Supported by
( CAPITALS IF II

value |\
COALITIONE e e eosas  balail
AAAAAAAAAAAAAA alliance




GIST
IMPACT

Y Wi fOR

INSTITUTE

Natural Capital

Capital

Definitions

Natural Capital consists
of the limited stocks of
physical and biological
resources found on
earth, and of the limited
capacity of ecosystems
to provide ecosystem
services.

Natural Capital impact
values the positive and
negative societal
impacts associated
with the physical and
biological resources
consumed as part of
business activities.

Framework

The Drivers — Outcomes — Impacts (DOI) Approach

Outcomes
Drivers

(Changes in bio-physical and socio-economic conditions)

(Input, Processes, Outputs)

Human health costs of
company’s air pollutions

Changes in concentration of
pollutants

Changes in concentration of

Air Pollution pollutants

Biodiversity and
Ecosystem Services

Changes in ecosystems services Changes in ecosystems services

stock and flows stock & flows of company's business

operations

Attributable social cost of
company's GHG emissions

Changes in global GHG
concentration

Changes in global GHG

GHG Emissions concentration

Plastic Waste and

. impacts of marine plastic
Pollution P P

particles

Changes in marine pollution Changes in marine pollution

Changes in volume of waste
material

Changes in volume of waste

Waste Generation material

waste incineration/disposal

Water and Land

Changes in concentration of Changes in concentration of

company’s land and water

Pollution pollutants pollutants pollution
Costs to residence, farming,
Water Use Changes in local water scarcity Changes in local water scarcity industry of water scarcity

caused

Ecosystem and animal health

Eutrophication, health costs of

Impacts

(Changes in human well-being due to Outcomes)

GIST Impact WIfOR Institute GIST Impact WIfOR Institute

Economic, ecological and health

costs of company's air
pollutions

Ecosystem and species impacts Ecosystem and species impacts

of company’s business
operations

Attributable social cost of
company's GHG emissions

Ecosystem and animal health
impacts of marine plastic
particles

Air, water, land pollution costs of Air, water, land pollution costs of

waste incineration/disposal

Eutrophication, health costs of
company's water pollution

Costs to residence, farming,
industry of water scarcity
caused
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Framework

The Drivers — Outcomes — Impacts (DOI) Approach

Drivers

Capital

Definitions (Input, Processes, Outputs)

Fair Wages

Human Capital includes
the knowledge, skills,
competencies and
attributes embodied in
individuals that
facilitate the creation of
personal, social and
economic well-being.

Health and Safety
Human Capital impact
values the contribution
of a company towards
human capital
development, and the
physical and mental
well-being of its
employees.

Training

Outcomes

(Changes in bio-physical and socio-economic conditions)

Impacts

(Changes in human well-being due to Outcomes)

GIST Impact WifOR Institute GIST Impact WifOR Institute

Changes in level of wealth,
comforts, necessities and
material welfare

Changes in living standard

Enhanced / safer working
environment

Enhanced working environment
related to Injuries and illnesses

Increase in employee skills and
productivity

Increase in employee skills &
productivity

Health utility of income Health utility of income

Impacts on employees’ well-
being of company OHS
standards

Negative impacts on employees’
well-being of company EHS
standards

Value of skills training / HRD to
employees’ future incomes

Impact of skills training / HRD
on employees’ future incomes
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Capital

Definitions

Social Capital consists
of the productive value
of social connections,
where 'productive’ is
understood in terms of
the production of a
broad range of well-
being outcomes.

Social Capital impact
values the contribution
of the company
towards the positive
impacts on stakeholder
well-being.

Framework

The Drivers — Outcomes — Impacts (DOI) Approach

Drivers

(Input, Processes, Outputs)

Child Labour

Community
Investment / CSR

Diversity, Equity and
Inclusion

Forced Labour

Inclusive Green
Economy Business
Model Features

Outcomes Impacts

(Changes in bio-physical and socio-economic conditions) (Changes in human well-being due to Outcomes)

GIST Impact WifOR Institute GIST Impact WifOR Institute

Lower income and well-being for Costs in forms of well-being and
children income

Lower educational attainment Changes in education

Attributable economic value of
impacts for material
stakeholders

Attributable socio-economic
value of impacts for material
stakeholders

Direct and indirect contributions Direct and indirect contributions
to CSR / local communities to CSR / local communities

Impact on household
expenditure on Health,
Education and Nutrition

Unequal distribution of income  Unequal income distribution for
to gender and ethnic groups women

Impact on life expectancy
(measured in monetary units)

Loss of rights at workplace,
freedom to collective bargaining
and well-being

Loss of freedom, work
opportunities and well-being

Impact on health, quality of life,
income and well-being

Costs in form of health, quality
of life and income

Attributable economic value of
impacts for material
stakeholders

Attributable socio-economic
value of impacts for material
stakeholders

Relative social value /costof  Relative social value / cost of
unique business model / supply unique business model / supply
chain features chain features
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The Drivers — Outcomes — Impacts (DOI) Approach

Outcomes Impacts
Capital Drivers

(Changes in bio-physical and socio-economic conditions) (Changes in human well-being due to Outcomes)

GIST Impact WifOR Institute GIST Impact WifOR Institute

Depreciation and Net Contribution to asset owners via Contribution to asset owners via

Definitions (Input, Processes, Outputs)

current year depreciation charge current year depreciationcharge  Direct contribution to GDP Direct contribution to GDP
Rent and lease payments and lease payments
Financial Capital is
defined as the man- Employee Contribution to employees via  Contribution to employees via
made goods as well as . current year salaries, benefits  current year salaries, benefits Direct contribution to GDP Direct contribution to GDP
J C t
ompensation and bonuses and bonuses

all financial assets
(including embedded
intellectual capital) that
are used to produce
goods and services

consumed by society. Net Interest Contribution to credit owners via Contribution to credit owners via

. . Direct contribution to GDP Direct contribution to GDP
current year net interest payable current year net interest payable

Financial value addition

impact values the total

contribution of a

company to its direct

non-shareholder Profits
stakeholders (i.e. GDP

contribution).

Contribution to shareholders via Contribution to shareholders via

i . Direct contribution to GDP Direct contribution to GDP
current year profits and loss current year profits and loss

Contribution to government via Contribution to government via
Tax current year tax charge minus  current year tax charge minus Direct contribution to GDP Direct contribution to GDP
subsidies receivable subsidies receivable

Financial Capital



Methodology
and
Approach

For a detailed analysis of the methodology and approach — including
sources, assumptions, and valuation techniques used — please
consult the Impact Valuation Sprint 2024 report, published by the
Value Balancing Alliance.
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https://www.value-balancing.com/_Resources/Persistent/6/6/0/6/66060b455c33db3ec8ffb4e9f79559ff8992796a/Impact_Valuation_Sprint_Report_2024_Final.pdf
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@ Methodology Summary

WifOR

A insTiTUTE

Overview
Distributor Outcomes and Impacts Location specificity and error margins
This sample set of Value Factors for 25 Countries is part of a set of 190
Source: Value Balancing Alliance, Impact Valuation Sprint Report 2024 country-level factors.
GIST Impact _ . 2 A ,
Link Value Factors at a resolution of 50km™ and error margins (per impact

driver) are also provided by GIST Impact to paid users.

Source: Value Balancing Alliance, Impact Valuation Sprint Report 2024 This sample set of Value Factors for 25 Countries is part of a set of 190

i i try-level factors.
WifOR Institute | country-level factors
Link https://www.wifor.com/en/impact-valuation-factors/



https://www.value-balancing.com/_Resources/Persistent/6/6/0/6/66060b455c33db3ec8ffb4e9f79559ff8992796a/Impact_Valuation_Sprint_Report_2024_Final.pdf
https://www.value-balancing.com/_Resources/Persistent/6/6/0/6/66060b455c33db3ec8ffb4e9f79559ff8992796a/Impact_Valuation_Sprint_Report_2024_Final.pdf
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GHG Emissions

Distributor Outcomes Impacts

GIST Impact looks into the future economic damages from the increased  Impacts are calculated in terms of 2% discount rates of the average

GIST Im act global temperatures and its associated impacts on the agricultural damage cost from two Social Cost of Carbon models (2023 release) —
p productivity, tourism, exposure to floods in coastal areas, human health  the Data-driven Spatial Climate Model (DSCIM) and the Greenhouse Gas
impacts from increased incidences of diseases, etc. Impact Value Estimator model (GIVE).

WIfOR Institute evaluates the costs of GHG emissions using the Social
Cost of Carbon. The damages include lost benefits like the loss of Impacts are calculated using the FUND model with a 2.5% social discount

WifOR Institute agricultural yield, a reduction of recreational rate (where pure discount rate = 1%, 1.5% is growth rate of per capita
benefits or areduction in the quality of life due to chronic health consumption, and elasticity of marginal utility of consumption equals 1).
damages.

GIST Impact's estimates are derived from averaging the median estimates of two Social Cost of Carbon models: the Data-driven Spatial Climate
Model (DSCIM) and the Greenhouse Gas Impact Value Estimator model (GIVE).

In contrast, WifOR Institute's value factors are based solely on the median estimate of the FUND model. Another significant distinction in the
value factors arises from their discounting rate: GIST Impact employs a 3% discount rate for calculating the net present value of future damages,
whereas WifOR Institute utilises a 1% pure discount rate and interpolates to estimate the Social Cost of Carbon (SCC) for specific years. As a
result, WIifOR Institute's value factors tend to be higher than those used by GIST Impact

Key Differences
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Air Pollution

Distributor Outcomes Impacts

Impacts are measured using a hybrid Human Capital Approach (HCA).

Outcomes are measured in terms of DALYs due to change in air pollution This method assesses lost economic productivity by valuing lost
GlST Im pact concentration associated with respiratory, COPD, cardiovascular diseases, Disability-Adjusted Life Years (DALYs) using GDP per capita as a proxy.
lung cancer, stroke, and type Il diabetes. Additionally, it calculates the cost of iliness per case by considering
treatment costs.

Outcomes are measured in terms of health harms, economic losses in

WIfOR | nstitute agriculture, man-made materials, as well as losses to other ecosystem The valuation of DALYs is based on the Value of a Statistical Life Year
services. The main impact is the health effect, which is measured in (VSLY). WIfOR Institute uses a VSLY value of $200,000.
DALYs.

GIST Impact employs a hybrid Human Capital Approach (HCA) to gauge the impact of air pollution, relying on two main indicators to
economically value lost Disability Adjusted Life Years (DALYs) due to morbidity and reduced life expectancy. These indicators are: 1) lost
productivity measured by per capita income losses, and 2) the economic burden of diseases, estimated through the costs of illness and access
tomedical care.

Key Differences

In contrast, WifOR Institute adopts a Value of Statistical Life Years (VSLY) approach to assess the economic value of lost DALYs. The VSLY
approach uses a standardized value of $200,000 across different geographic regions, whereas GIST Impact considers varying economic values
for the same lost DALY's depending on local and regional contexts. Economic proxies are also employed in both methodologies to evaluate
impacts such as lost agricultural productivity, preservation costs related to biodiversity losses, and damage to building facades.
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Distributor

GIST Impact

WifOR Institute

Key Differences
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Methodology Summary

Water Consumption

Outcomes Impacts

The impacts are measured in following ways:

1. Water provisioning from a centralized facility related to energy

Outcomes are measured as the location-specific energy required for externality costs;
provisioning amount of water consumed and increase in infectious 2. Impact on human healthin terms of DALYs lost due to infectious
diseases as well as malnutrition incidences due torise in water scarcity. diseases resulting from limited availability of fresh water for human

consumption; and
3. Impact on human health due to malnutrition in terms of DALYs lost due
to lack of fresh water for agriculture.

The health costs of water deprivation are measured in DALY's and valued
using VSLY. Economic damages are based on LCA studies linking water
scarcity to agriculture output.

Outcomes are measured in terms of water scarcity-related burden of
disease, as well as economic costs, such as reduced agriculture output

GIST Impact employs three distinct methods to assess the impacts of increased water scarcity. The first two methods focus on outcomes
related to reduced water access, including heightened incidences of malnutrition and waterborne diseases. The third approach examines
externalities associated with water provisioning, such as increased energy demand and related impacts, thereby capturing the water-energy
nexus. Economic valuation of Disability Adjusted Life Years (DALYs) considers lost productivity measured by per capita income losses, alongside
estimating the economic burden of diseases in terms of healthcare costs and access.

In contrast, WifOR Institute's approach to water consumption valuation primarily involves two methods: assessing damage to human health and
economic impacts. Human health damages, quantified in DALYs, utilize the Value of Statistical Life Years (VSLY) approach with a standard value
of $200,000. Economic damages are evaluated based on the foregone impacts from reduced agricultural productivity, adjusted across different
regions using the Available Water Remaining (AWARE) metric, which reflects water stress levels per region or country.
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Water Pollution

Distributor Outcomes

Nutrient pollutants such as biodegradable organic matter, nitrogen, and
phosphorus are conventional pollutants that, while not inherently

necessitating treatment. In contrast, toxic pollutants pose significant
GIST Impact

disease, encompassing both cancer-related and non-cancer health
conditions.

WIifOR Institute up effects on fish production capacity and biodiversity. The social
impacts are health diseases (measured in DALYs) due to exposure to
polluted water.

Key Differences

kilogram of pollutant released.

12

Impacts

carcinogenic or toxic, degrade water quality upon entering water bodies IS limpees e gescse=d i1 eUd1Eeenemie [essasiiem iuman azeliy
9  4€g quality up 9 ' conditions and the heightened external costs associated with wastewater
; A : ; treatment. For nutrient pollutants, the total removal costs are quantified
?r?wvlra%??l??eti;ecaﬂﬂt?j?:en;:e%n onrsgfr tﬁczjt:frglcig r!ejﬁj' ggits?nssegiriggglttg by calculating the electricity expenditure required for pollutant extraction
thgm These outclomes are ’ auaed by increased f?uman ex opsure to and assessing the impact of fugitive emissions in terms of equivalent
: € gauged by P C02 emissions. To estimate the external costs of toxic pollutants (both
these pollutants and the heightened demand for wastewater treatment, organic and inorganic) discharged into water and land from various
measured in terms of pollutant removal and the resulting burden of 9 rgar ged | !
sources, characterization factors published in the USEtox model are used.

Outcomes include both environmental and social impacts. The
environmental impacts contain oxygen deficiency in water and its follow-  Healthimpacts are valued using VSLY. Biodiversity impacts receive a
share of global biodiversity costs, according to the share of threatened
species attributable to each water pollutant.

Both GIST Impact and WifOR Institute distinguish between the impacts of nutrient pollutants like Nitrogen and Phosphorus versus toxic
pollutants such as Arsenic, Cadmium, Chromium, and Mercury.

GIST Impact employs an abatement cost methodology to assess the impacts of released nutrient pollutants such as Nitrogen, Phasphorus, and
Chemical Oxygen Demand (COD), while valuing the economic impact of lost Disability Adjusted Life Years (DALYs) through productivity losses
and the economic burden of diseases.

In contrast, WifOR Institute examines the effects on biodiversity and fish production due to nutrient pollutants. For toxic pollutants, WifOR
Institute estimates human health damage costs based on lost DALYs using the Value of Statistical Life Years (VSLY) approach. A notable
distinction is that WifOR Institute focuses solely on water pollution and does not consider soil pollution, which results in higher value factors per
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Waste Generation

Distributor Outcomes Impacts

The outcomes are assessed individually for disposal methods such as

recycling, incineration,and composting, where gach offer avoided impacts Impacts of waste generated by a company is calculated based on the
g vaieiel o eiergy ooy e Thess injpacis eiees s ed i type of disposal method used. Databases for the calculations are sourced

GIST Impact terms of GHG emissions, as well as air, water, and land pollutants, along 4 4
p with the resources consumed during waste treatment. When specific from tQ; flé(rﬁ Sg;asze']ss (32'iJgihseogﬁgi?qstto?fc%?a?wn;Li\a/le(flglr?tted for

disposal methods are unknown, country-specific percentages for disposal
methods are utilized to estimate these impacts accurately.

GHG emissions from different waste types are valued using the social
Outcomes are measured for each waste type interms of GHG emissions,  cost of carbon. The social costs of leachate are estimated from the

other air emissions, leachate (for landfill), and experienced disamenity. Hazard Rating System (HARAS) leachate risk model. Disamenities are
valued using a hedonic pricing approach.

WifOR Institute

Both GIST Impact and WifOR Institute’'s methodologies are based on the final treatment or disposal of waste.

GIST Impact considers several end treatment methods including hazardous waste landfilling or incineration, non-hazardous waste landfilling or
incineration, composting, hazardous waste recycling, and non-hazardous waste recycling. Economic proxies for waste disposal methods are
determined based on the environmental impacts associated with each disposal approach, such as greenhouse gas emissions and air pollution,
assessed through cause-effect pathways.

Key Differences

In contrast, WifOR Institute focuses on two primary disposal methods: landfilling and incineration. The environmental impacts per unit of waste
disposed are quantified and valued using specific methodologies for each impact driver. Additionally, WifOR Institute's methodology accounts for
the disamenity value associated with landfilling and incineration infrastructure, using a hedonic pricing model to assess these impacts.
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Distributor

GIST Impact

WIifOR Institute

Key Differences
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Methodology Summary

Biodiversity and Ecosystem Services

Outcomes Impacts

The impact pathway of land use change is assessed by evaluating
The outcome is measured as the change in the original biome or natural changes in the original land parcel and the resulting ecosystem
vegetation type. The change in the net present value of any future losses degradation. The loss of ecosystem is assessed through the conversion
is estimated based on the difference in yearly flows from the original state ~ of land into arable land, permanent cropland, agricultural land, urban
tothe new state. areas, industrial areas, mineral extraction sites, dump sites, construction
sites, traffic areas and barren areas.

Outcomes of different types of land use include impacts on drinking water
treatment costs, reduced crop harvest, biodiversity costs. Additionally, Impacts are valued using the Environmental Priority Strategies (EPS)
urban paved land use has a negative impact on working capacity due to model.
the formation of urban heat islands.

GIST Impact's Biodiversity and Ecosystem Services metric evaluates impacts on two levels: ecosystem and species diversity. Ecosystem
services impacts are assessed based on transformations between different land use types. The economic valuation of differences in ecosystem
service losses incorporates proxies like the social cost of carbon for reduced carbon sequestration and water valuation methods for diminished
water regeneration potential, considering net present value.

In contrast, WifOR Institute employs three distinct methodologies to assess land use impacts. Firstly, it addresses productivity losses due to the
Urban Heat Island effect, valuing lost productivity based on GDP per hour worked, corrected for share of manual labor. Secondly, it evaluates
impacts from biodiversity loss and reduced water production potential. Lastly, WifOR Institute considers losses in ecosystem services resulting
from changes in land use types and their effects on the flow of ecosystem services. Biodiversity impacts are quantified in terms of preservation
costs.
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GIST Impact — GHG Emissions, Air Pollution and Water Consumption

Water
Consumption

GHG Emissions Air Pollution

Non-Methane Volatile

Country ety e SR TR OURANET CEBAME OwmCewans  amomsgsom Mg
Australia 23669 202111 -66,396.00 2299 925 -11.99 -010
Belgium 23669 202111 -66,396.00 526496 116127 171109 -003
Botswana 23669 202111 -66,396.00 -888 358 -4.49 041
Canada 23669 202111 -66,396.00 11.96 -472 607 004
Chile 23669 202111 -66,396.00 -49.08 -19.51 -25.09 036
China 23669 202111 -66,396.00 -19803 86647 44114 048
Colombia 23669 202111 -66,396.00 -37.64 1476 -18.68 -005
CostaRica 23669 202111 -66,396.00 -61.91 2368 -30.18 008
Denmark 23669 202111 -66,396.00 147555 32544 47974 017
Ecuador 23669 202111 -66,396.00 5413 21.27 -27.16 -012
Finland 23669 202111 -66,396.00 -68.12 -15.03 -22.16 001
France 23669 202111 -66,396.00 -1,13160 24965 36778 002
Germany 23669 202111 -66,396.00 162966 -359.54 52987 004
Guyana 23669 202111 -66,396.00 444 174 221 007
India 23669 202111 -66,396.00 15060 -62.89 -77.37 031
Indonesia 23669 202111 -66,396.00 2279 9393 -47.31 018
Ireland 23669 202111 -66,396.00 -989.79 21839 32215 005
Italy 23669 202111 -66,396.00 112579 24831 -36558 032
Japan 23669 202111 -66,396.00 -47895 211069 -107565 004
Kenya 23669 202111 -66,396.00 2428 949 952 008
Mexico 23669 202111 -66,396.00 -91.27 -34.21 -42.62 047
New Zealand 23669 202111 -66,396.00 -41.58 -18329 9342 001
Norway 23669 202111 -66,396.00 12991 2865 -42.26 -000
Peru 23669 202111 -66,396.00 3423 1345 -17.06 025

Philippines 23669 202111 -66,396.00 -46.86 19121 -96.08 027
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WifOR Institute — GHG Emissions, Air Pollution and Water Consumption

Water
Consumption

GHG Emissions Air Pollution

Non-Methane Volatile

CO,e Emissions CH,4 Emissions N,0 Emissions Partic ulate Matter Oxides of Nitrogen Oxdes of Sulphur Water Consumption

Country (USD/Tonne) (USD/Tonne) (USD/Tonne) (USD/Tonne) (USD/Tonne) (USD/Tonne) 01 ?SESCDCF?Q:]‘;Z‘; i Axmgmeri (UEDYTEnie) (USD/m?)
Australia 22471 -58,82870 -15,838.00 1342270 218516 -25,820.00 938
Belgium 22471 -87,878.10 -22,940.10 -20,078.00 2,647 43 -37,837.40 028
Botswana 22471 -58,890.90 -16,109.00 -13,539.70 217723 -26,899.60 373
Canada 22471 -58,898.10 -17,246.00 -13,988.80 215552 -31,519.80 108
Chile 22471 -60,548.30 -18,419.70 -14,636.70 223533 -35,097.30 1072
China 22471 -70,079.60 -18,461.30 -15,900.70 246707 -29,607.60 -894
Colombia 22471 62,097.30 -16,639.30 1413390 231534 -26,909.40 078
CostaRica 22471 -66,240.90 21,653.40 -16,636.10 235278 -44,726.80 -037
Denmark 22471 -69,778.30 -18,937.20 -16,100.40 234571 -32,086.20 026
Ecuador 22471 -64,032.60 -17,130.60 -14,557.70 240010 -27,595.10 128
Finland 22471 -59,970.50 -16,575.10 -13,860.40 220336 -28,124.00 -020
France 22471 -68,031.10 -20,938.10 16,629.20 232758 -41,042.10 122
Germany 22471 -76,868.60 -21,518.40 -18,050.00 246027 -38404.30 023
Guyana 22471 -58,879.10 -17,323.10 -13,838.00 2516 40 -30,584.10 024
India 22471 -94,250.50 -24,079.90 -21,231.80 304399 -37,776.00 2060
Indonesia 22471 -69,770.50 -18,490.50 1581540 257333 -29,512.80 630
Ireland 021
Italy 22471 -73,920.80 -23,178.20 -18,279.90 243441 -46,633.80 598
Japan 22471 -85,109.20 -26,238.00 20,967.70 261292 -52,558.40 008
Kenya 22471 -65,834.40 -22,822.50 -16,749.60 291757 -47,648.30 869
Mexico 22471 -63,670.30 -16,953.70 -14,494.00 228602 -27,468.10 -51.24
New Zealand 22471 -60,056.20 -18,348.80 14,473.00 236967 -34,597.30 -107
Norway 22471 -59,704.60 -16,952.20 -13,974.50 218907 29,817.40 009
Peru 22471 -60,552.10 -23,600.10 -16,597.60 230052 -55,500.40 987

Philippines 22471 -86,822.10 -22,302.10 -19,604.10 280505 -35,275.30 235
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GIST Impact — Water Pollution

Water Pollution

Total Nitrogen Pho;rgr:zﬂrous Cntez!) Osfayem Antimon Arseni Cadmi Chromi Q Lead M Nickel zi
Country ETSSBE Emissions DI (USDrronr{e) (Uséj?gncne) (USaD/?::L;wnr:e) (ustr)ofrrnc;ﬁrr%) (USDO/PI%irne) (USD??onne) (US[?/r%r%e) (USDI/CTo?me) (USDrIFchne)
(USD/Tonne) (USD/Tonne) (USD/Tonne)
Australia 194196 247074 14272 -109699 72,450.58 -201,69060 -006 -86.37 -42,260.99 275953300 197555 -15387.32
Belgium 76542 -94320 -61.45 105272 -83,348.63 -35185480 -005 13249 -72,608.54 -5429,098.00 -215133 -26,753.76
Botswana -83484 -103333 -66.24 14854 772028 -439620 007 345 155132 -52,508.69 20661 24004
Canada -83484 -103333 -66.24 85728 -50,348.33 -10303630 -005 -27.99 -2377070 182383400 121336 720961
Chile -83484 -103333 -66.24 -31370 -17,938.42 -26,864.89 002 -937 -6,56320 -432,53390 46412 176167
China 255546 326727 -18510 37074 2882543 -66,409.86 0071 2431 -15720.65 136564400 -56499 510723
Colombia -83484 -103333 6624 138112 7714999 -430880 -001 -408 165035 -67,84357 19054 28116
Costa Rica -83484 -103333 -66.24 24315 -12,325.48 695304 0071 607 264333 -103258.10 324971 -42001
Denmark 25491 -28039 2618 109704 -52,436.83 -21,193.43 -006 -943 788759 -14064080 127244 62043
Ecuador -83484 -103333 -66.24 13245 -678030 -409942 0071 397 158209 -64,999.34 17786 26961
Finland 27491 -30636 27.56 91418 -43672.76 -17,633.25 -005 786 657265 -117,18530 105658 51702
France -42495 -50116 -37.93 -93715 7408218 -31315470 -004 11794 -64,632.52 -483203800 -190221 2381661
Germany 165245 209487 12272 109023 -86,445.69 -364/46920 -005 13721 7520051 -5623649.00 224220 -27,706.89
Guyana -83484 -103333 -66.24 11068 -5,59997 -316047 -007 274 120315 -46,994.85 14723 19118
India -82874 102542 -65.82 -50.41 -366086 -828567 -000 -446 2710572 174,489 50 10832 62424
Indonesia -83484 -103333 -66.24 7338 455331 -5818.86 -000 260 -1,58598 -12003230 13241 37994
Ireland 166887 211619 12385 176533 14437400 -592,886.20 -008 22217 12194610 -9,14498200 -412079 -44,86371
Italy 84197 -104259 6673 77457 -60,929.56 -25864170 -004 -97.48 -53,407.71 -3991,10200 4153370 -19,684.83
Japan 76238 -93925 61.24 -908.54 6122584 -88,353.18 -004 -31.48 2250585 -2000,638.00 125383 -670298
Kenya -83484 -103333 -66.24 -30.50 153272 -88039 -000 071 -31827 -10753.23 -39.10 -49.29
Mexico -83484 -103333 -66.24 -20070 -991331 -562848 -001 -496 218038 -85060.14 25181 -34668
New Zealand 19882 20757 2231 -80285 -53,082.04 14764040 -004 -63.21 -30,930.59 -2019,836.00 145074 11,261.46
Norway -65.07 -33.92 13,07 146335 7071564 -28,566.43 -009 1257 -10,523.92 -18774790 173765 -82760
Peru -83484 -108333 -66.24 14379 759275 454927 0071 425 171902 70741.04 20790 29270

Philippines 83484 103333 -66.24 5832 366664 -4.64458 -000 207 4126106 -95514.48 -10823 -30198
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Total Nitrogen Pho;rgr:zﬂrous Cntez!) Osfayem Antimon Arseni Cadmi Chromi Q Lead M Nickel zi
Country ETSSBE Emissions DI (USDrronr{e) (Uséj?gncne) (USaD/?::L;wnr:e) (ustr)ofrrnc;ﬁrr%) (USDO/PI%irne) (USD??onne) (US[?/r%r%e) (USDI/CTo?me) (USDrIFchne)
(USD/Tonne) (USD/Tonne) (USD/Tonne)
Australia -198 -37.50 -63,325.60 -6,618410.00 -22,000,000.00 -000 27 -8099.19 -358,53200 -116,56400 -54,172.40
Belgium 231 -43.86 -74,066.70 -774101000 -25,000,000.00 -000 -25.41 947295 -419,34500 -13633500 -63,361.00
Botswana 197 -37.27 -62,935.40 -6,577,63000 -21,000,000.00 -000 -21.59 -8,04928 -35632200 -11584600 -53,838.60
Canada -198 -37.48 -63,282.70 -6/613930.00 -22,000,000.00 -000 2171 -809371 -358289.00 -116,48500 -54,135.80
Chile 210 3975 -67,114.90 701444000 -23,000,000.00 -000 2300 -858383 -379.98500 -123,539.00 -57,414.00
China 224 -42.49 71,743.30 -7,498,180.00 -24,000,000.00 -000 2461 -917579 -406,19000 -13205800 -61,373.40
Colombia -198 -37.53 -63,380.30 -6/624,14000 -22,000,000.00 -000 2174 8710619 -358,842.00 11666500 -54219.20
Costa Rica -198 -37.53 -63,371.30 -6/623,190.00 -22,000,000.00 -000 2174 -8,10503 -358779000 -116,64800 -54,211.50
Denmark 212 4017 -67,826.60 -7083,830.00 -23,000,000.00 -000 2327 867485 -38401500 -124849.00 -58,022.80
Ecuador 200 -37.86 -63,936.00 -6,68221000 -22,000,000.00 -000 21.93 817725 -36198700 11768700 -54,694,60
Finland 200 -37.91 -64,007.00 -6/689/630.00 -22,000,000.00 -000 21.96 -8,18634 -36239000 -11781800 -54,755.40
France 211 -39.98 -67,518.90 -7,056,680.00 -23,000,000.00 -000 2316 863551 -38227300 -12428300 -57,759.60
Germany 218 -41.25 -69,660.80 -7.280,530.00 -24,000,000.00 -000 2390 -890944 -39440000 12822500 -59,501.90
Guyana 197 -37.42 -63,189.50 -6/604,190.00 -22,000,000.00 -000 -21.68 -808178 -357761.00 -11631300 -54,056,00
India 240 4544 76729.10 -8019.270.00 -26,000,000.00 -000 2632 981347 -434419.00 14123600 -65,638.60
Indonesia 215 4077 -68,845.50 -7,19532000 -23,000,000.00 -000 2362 -880517 -389,78400 -12672400 -58,894.40
Ireland

Italy 215 4081 -68,910.20 720209000 -23,000,000.00 -000 2364 -881345 -390,15000 -12684300 -58,949.80
Japan 220 41,62 70,274.80 734471000 -24,000,000.00 -000 2411 -898798 -397,876.00 -129,35500 -60,117.20
Kenya 217 4122 -69,604.60 727466000 -24,000,000.00 -000 2383 -890226 -39408200 -128,12200 -59,543.90
Mexico 205 -4268 -72,064.00 -7,531,70000 -25,000,000.00 -000 2472 -921681 -408,006.00 -132649.00 -61,647.70
New Zealand 207 -38.02 -64,207.10 -6710,550.00 -22,000,000.00 -000 22,03 821194 -363,52300 -118,186.00 -54,926.50
Norway 197 -37.26 -62,921.30 -6,576,160.00 -21,000,000.00 -000 21.58 -8,047 48 -35624300 -11582000 -53,826.50
Peru 200 -37.91 -64,021.50 -6,691,14000 -22,000,000.00 -000 21.96 -8,18319 -36247200 11784500 -54,767.70

Philippines -213 -40.33 -68,107.20 -7,118,16000 -23,000,000.00 -000 -23.36 -8,71075 -385,604.00 -125365.00 -58,262.90
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GIST Impact — Waste Generation and Biodiversity and Ecosystem Services

Waste Generation Biodiversity and
Ecosystem Services

Hazardous Hazardous Hazardous Non-Hazardous Non-Hazardous Non-Hazardous Non-Hazardous

Country (Incinerated) (Landfil) (Recycling/ Recovered) (Recycling/ Recovered) (Incinerated) (Dumping) (Landfill) Lz H%SSSDG /(r:nr;? nge
(USD/kg) (USD/kg) (USD/kg) (USD/kg) (USD/kg) (USD/kg) (USD/kg)

Australia -134 -006 21.43 -000 013 3389
Belgium -166 006 -36.56 000 021 4361
Botswana 019 006 069 -000 003 2315
Canada -089 006 -11.37 -000 -009 744
Chile 035 006 308 000 -003 -31.31
China 051 -006 764 -000 004 -59.07
Colombia 018 006 073 000 001 1333
CostaRica 025 -006 114 -000 002 -16.63
Denmark 079 006 317 -000 005 2061
Ecuador 017 006 070 -000 002 2170
Finland 067 006 264 000 004 -21.00
France 148 006 -32.55 -000 019 -36.73
Germany 171 006 -37.87 -000 022 -4319
Guyana 015 006 053 -000 0071 1244
India 014 006 102 -000 001 22.41
Indonesia 015 006 074 -000 001 -29.86
Ireland 285 006 61.43 000 036 11041
[taly -123 006 2690 -000 017 -51.50
Japan -096 006 -10.80 -000 005 -37.92
Kenya -009 -006 016 -000 001 996
Mexico 021 -006 094 -000 002 3823
New Zealand 100 006 15,60 000 010 2395
Norway 105 -006 -423 -000 005 935
Peru 019 -006 076 -000 002 2827

Philippines 013 -006 -059 -000 001 -3317
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WIfOR Institute — Waste Generation and Biodiversity and Ecosystem Services

Waste Generation Biodiversity and
Ecosystem Services

2

Hazardous Hazardous Hazardous Non-Hazardous Non-Hazardous Non-Hazardous Non-Hazardous

Country (Incinerated) (Landfil) (Recycling/ Recovered) (Recycling/ Recovered) (Incinerated) (Dumping) (Landfill) Lz H%SSSDG /(r:nr;? nge
(USD/kg) (USD/kg) (USD/kg) (USD/kg) (USD/kg) (USD/kg) (USD/kg)
Australia 052 -020 028 013 028
Belgium 058 023 033 013 096
Botswana 052 020 028 013 054
Canada 052 020 028 013 034
Chile 053 020 028 013 063
China -055 021 -030 013 068
Colombia 053 020 028 013 098
CostaRica 054 021 029 013 102
Denmark 055 021 030 013 097
Ecuador 053 021 029 013 083
Finland 053 020 028 013 054
France 054 021 030 013 096
Germany 056 022 031 013 096
Guyana 052 020 028 013 -109
India 060 024 035 013 065
Indonesia 054 -021 -030 013 110
Ireland 053 -020 029 013

[taly -055 -021 031 013 090
Japan -058 023 033 013 -088
Kenya 054 -021 -029 013 041
Mexico 053 021 029 013 047
New Zealand 053 020 028 013 095
Norway 052 -020 028 013 046
Peru 053 -020 028 013 076

Philippines -059 024 034 013 107
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