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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth ment-and-these—ntendedfor—its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all suelf patent righfs. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Téthnical Barriers to Trade (TBT) see www.iso
.org fliso/foreword.html.

This| document was prepared by Technical \€emmittee 1SO/TC 207, Environmental management,
Subcpmmittee SC 1, Environmental management systems.

Any feedback or questions on this documrent should be directed to the user’s national standprds body. A
complete listing of these bodies can e found at www.iso.org/members.html.
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Introduction

Private and public organizations are facing risks and opportunities due to the beneficial or adverse
environmental impacts and related environmental aspects of their activities. The monetary valuation
of these environmental impacts and related aspects supports organizations in developing business
models and practices that are more sustainable. Using monetary valuation does not mean that money is
the only metric of value.

This document is for all organizations that wish to undertake monetary valuation studies or review,
compile or use the results. Organizations often have experience in assessing at least some environmental

aspects and
this inform
impacts and
offs betwee
useful in, fq
design, marj
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tion in decisions, it is useful to determine the monetary values of these environm
/or of related environmental aspects. Monetary valuations enable comparisons @nd t

r example, organizational strategy and investment considerations, prodict’and se
agement accounting, performance evaluation, environmental monitoring’and repof

legislation gr environmental policy and regulation.

Monetary v
absolute val

This docum
risk and life

The main p
the monetati
the benefitd

hluation methods determine monetary values of changes in the-ériyvironment and ng
ue of the environment.

ent supports environmental and risk management methods, such as cost-benefit ana
cycle assessments.

irpose of the document is to increase the awareness; comparability and transparen|
y valuation of environmental impacts and related‘environmental aspects. It demonst

and transparent documentation of the methods, data and-assumptions used to derive monetary v

is essential.
perspective

This docum
monetary
principles o

The multiplicity of monetary values, methods to determine monetary values, and ef]
5 on money requires careful consideration and prudent communication.

ent provides a framework that includes principles, requirements and guidance fo
aluation of environmental impacts and related environmental aspects, following
welfare economics. Monetary valuation methods in this document can also be used to

actual or potential impacts on natural-capital, for example, abiotic resources, biodiversity, ecosys|

and ecosyst
dependencig
quality of ng

This docum
and guidand

In this docy
assessing m|
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em services. The impacts-valued could result from environmental aspects and fron
bs of organizations onrthe environment. Environmental impacts can occur on the stock
tural capital, affecting associated flows of benefits (including for human health).

e on assessingcosts are only given if costs are used as measures of monetary values.

ment, many methodological requirements or recommendations are intended for p
pnetdry values. Following these requirements and recommendations enables good prg
valuation. The requirements in the reporting clause can assist the user of monetary v

prate
ental
rade-

n different environmental issues and between environmental and other issues. This is

rvice
ting,
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lysis,

cy of
rates

that monetary valuation methods offer to users. To achieve this purpose, standardized

hlues
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ent focuses on ¥altation methods and not on costing methods. This means that requirements
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This document addresses the planning of a monetary valuation (see Clause 5), the monetary valuation
itself (see Clause 6), the way in which links between environmental impacts valued in monetary terms
and related environmental aspects are established (see Clause 7), checking the quality of the monetary
valuation (see Clause 8) and reporting (see Clause 9).
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Monetary valuation of environmental impacts and related
environmental aspects

1 Scope

This document specifies a methodological framework for the monetary valuation of environmental

imp
and
natu

pn the built and natural environment. Environmental aspects include releasespang
Fal resources.

The monetary valuation methods in this document can also be used to better understand or]

depe

Duri
itself

In tH

ndencies on the environment.

hg the planning of the monetary valuation, the intended use of the results is considereq
is outside the scope of this document.

is document, monetary valuation is a way of expressing, value in a common unif

comparisons and trade-offs between different environmental‘issues and between en

and

conc
envil
toin

bther issues. The monetary value to be determined includes some or all values refl
ept of total economic value. An anthropocentric perspective is taken, which asserts

onment has value in so far as it gives utility (well-beinig) to humans. The monetary val
this document are economic values applied in trade‘offs between alternative resource

and not absolute values.

This
“cost
aspe

NOTH
asped
envir

document does not include costing or accounting, although some valuation methods h
" in their name. This document does notinclude the development of models linking en
Cts to environmental impacts.

In this document, what is valded'in monetary terms is either environmental impacts or e
ts. When valuing environmental impacts of an organization, it is important that li
onmental aspects and environmental impacts are established.

2
Ther

ormative references

are no normative references in this document.

erms.and definitions

man health,
| the use of

canizations’

| but the use

, for use in
yironmental
bcted in the
that natural
les referred
allocations,

hve the term
yironmental

vironmental
ks between

3.1

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

Environmental impacts and environmental aspects

311
environment
surroundings in which an organization operates, including air, water, land, natural resources (3.1.5),

flora

, fauna, humans and their interrelationships

\ddresses:

Note 1 to entry: Environment includes natural capital, ecosystem services (3.2.11), climate, abiotic services and
biodiversity.
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Note 2 to entry: Natural resources include mineral resources.

[SOURCE: ISO 14001:2015, 3.2.1, modified — A new Note 1 and Note 2 to entry have replaced the

original Not

3.1.2
good

es 1 and 2 to entry.]

natural resource (3.1.5), ecosystem service (3.2.11), product or service, marketed or not, that satisfies
human wants or needs

Note 1 to entry: In this document, the term “good” includes human health.

Note 2 to ent

3.1.3
environme
change to tH

Fy: In [SO 14040, the term “product” is defined as “any goods or service”.

ntal impact
e environment (3.1.1), whether adverse or beneficial, wholly or partially resulting fro

organization’s environmental aspects (3.1.4)

[SOURCE: IS

3.14

environme
element of 4
environment

Note 1 to €
environment|

Note 2 to en
criteria. This

[SOURCE: IS

3.1.5
natural res|
part of natu

3.1.6
ecosystem

dynamic complex of plant, animal and micro-organism communities, and their non-living environj

(3.1.1) inter

EXAMPLE
farmlands.

Note 1 to ent

0 14001:2015, 3.2.4]

htal aspect
n organization’s activities or products or services that interacts or can interact wit
(3.1.1)

ntry: An environmental aspect can cause (an) environmental impact(s) (3.1.3). A signi
hl aspect is one that has or can have one or more signifiéant environmental impact(s).

ry: Significant environmental aspects are determined by the organization applying one or
process can be referred to as a “materiality assessment”.

0 14001:2015, 3.2.2, modified — Note 2:to entry has been extended.]

ource
e that provides benefits tochumans or underpins human well-being

hcting as a functional entity

Deserts, coral reefs, wetlands, rain forests, boreal forests, grasslands, urban parks, culti

Fy: Ecosystems can be influenced by human activity.

3.1.7

Im an

h the

icant

more

iment

vated

release
emission to

[SOURCE: IS
3.1.8

air or discharge to water or soil

0 14040:2006, 3.30, modified — The term has been changed to singular form.]

reference unit of monetary value
unit of environmental change for which the monetary value (3.2.3) is determined

© ISO 2019 - All rights reserved
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3.1.9

environmental impact pathway
series of consecutive, causal relationships, ultimately starting at an environmental aspect (3.1.4) and
ending at an environmental impact (3.1.3)

Note

Note

1 to entry: A synonym for environmental impact pathway is “cause-effect chain”.

2 to entry: It can be considered a system of interlinked environmental mechanisms.

3.1.10
environmental impact factor

qua

tity of environmental impact (3.1 .3) per quantity of environmental aspect (3.1.4)

3.1.1
envi
state

3.2
3.2.1

1
ronmental baseline
of environment (3.1.1) without the change(s) that is valued

Environmental economics

willingness to pay

WTH
maxi
impr

Note
subst]

3.2.7

mum amount of money an individual is prepared to{give up to secure an en
ovement or to avoid an environmental loss

1 to entry: In practice, WTP and willingness to accept compensation (WTA) (3.2.2) appear to
antially, and with WTA > WTP. Hence, the choice of WTP/or WTA can be of importance.

willingness to accept compensation

WTA
mini
envil

Note
with

3.2.3

amo
(WT)

Note

(3.1.4

contq

Note

mum amount of money an individual is prepared to accept as compensation
onmental improvement or to tolerdte an environmental loss

1 to entry: In practice, willingness to pay (WTP) (3.2.1) and WTA appear to diverge, often subs
WTA > WTP. Hence, the choice:of WTP or WTA can be of importance.

mon‘ftary value

nt of money representing willingness to pay (WTP) (3.2.1) or willingness to accept c
1) (3.2.2)

1 to entry: What is valued in monetary terms by default is marginal changes in quality or qua
). It is not the absolute value of any given good or service that is valued. The size of change de
xt.

yironmental

liverge, often

o forgo an

tantially, and

bmpensation

htity of goods
pends on the

theor'e

2 tg entry Commonly, the WTP dlstrlbutlon 1n a glven populatlon is skewed Whlle meat

W WTP is the
e-argued to be

the better predlctor of what the ma]orlty of people would actually be w1111ng to pay 1f the WTP distribution is
skewed. This equally applies to WTA.

3.2.4
monetary valuation
procedure for determining monetary value (3.2.3)

3.2.5
use value
monetary value (3.2.3) of a good (3.1.2) in relation to its actual, planned or possible use

3.2.6

non-

use value

monetary value (3.2.3) of a good (3.1.2) independent of its actual, planned or possible use

© ISO
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revealed preference
monetary value (3.2.3) placed by an individual on a market good (3.1.2) from which the individual’s

valuation of

a non-market good is inferred

Note 1 to entry: The market of the market good is termed “surrogate market”.

3.2.8

stated preference
monetary value (3.2.3) expressed by an individual through survey-based response for a good (3.1.2) in a

constructed

Note 1 to enltry: The market of the good to be valued does not exist or exists but the change valued

experienced.

3.29

value trangfer
a monetary value (3.2.3) estimate from a primary monetary valuation<(3.2.4) study to

transfer of
another con|

3.2.10

affected human population

group of p¢ople whose well-being, utility or values are influencedidirectly or indirectly by
environmental impact (3.1.3)

3.2.11

ecosystem fservice

benefit people obtain from ecosystems (3.1.6)

Note 1 to enti
Ecosystem s
services (e.g.
aesthetic ben
soil formatio

Note 2 to ent

3.2.12

total econ(;ﬁnic value

net sum of afll relevant use values(3.2.4) and non-use values (3.2.5)

Note 1 to entfy: Total econonric value does not encompass other kinds of values unrelated to human prefere
3.2.13

discounting

process of c

3.2.14
discount fa

or hypothetical market

It is therefore termed “constructed” or “hypothetical”.

text

y: These are generally distinguished into provisioning, regulating, supporting and cultural ser
brvices include the provisioning of goods (3:432) (e.g. food, fuel, raw materials, fibre), regu

efits). The supporting services are necessary for the production of all other ecosystem service
h, nutrient cycling, water cycling) and:are also referred to as “ecosystem functions”.

'y: Ecosystem services are sometimes called “environmental services” or “ecological services’

hlculating the present value of future monetary values (3.2.3)

S not

¢ the

vices.
ating

climate regulation, disease control), and nen-material benefits (cultural services) (e.g. spiritfial or

5 (e.g.

nces.

ctor

factor applied to future monetary amounts in order to compute their present value

3.2.15

equity weighting
procedure to modify the costs and benefits incurred by people in different social and economic contexts

to reflect th

eir loss of utility

Note 1 to entry: The effect of equity weighting is to make willingness to pay (3.2.1) or willingness to accept
compensation (3.2.2) of different groups (e.g. income) comparable.

© ISO 2019 - All rights reserved
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3.2.16
co-benefit
benefit accompanying the intended benefits

»n o« »n o«

Note 1 to entry: Co-benefits can be termed “ancillary benefits”, “secondary benefits”, “spill-over benefits” or
“indirect benefits”.

3.2.17
marginal utility
additional satisfaction a person gains from consuming one more unit of a good (3.1.2)

Note 1 to entry: In an environmental context, the term “consuming” does not necessarily involve a physical
constption, i.e.it can also imply a person enjoying a landscape.
3.2.18

elasticity
meagure of the response of one variable to a change in another variable

Note [l to entry: The elasticity of marginal utility (3.2.17) of income is the relative change of the marginal utility as

a resyilt of the relative change in income. The elasticity of marginal utility of consumption is the relative change
of thg marginal utility as a result of the relative change in consumption.

3.2.19
purcdhasing power parity
currgncy exchange rate between two countries at which the same bundle of goods (3.1.2) cdn be bought

4 Principles

4.1 | General

Thesle principles are fundamental and shalkbe followed when planning, conducting, documenting and
repofting a monetary valuation of envirenmental impacts and related aspects.

4.2 | Description of principles

4.2.1 Accuracy

Aim for accuracy by minimizing uncertainty and bias towards a particular perspective.

4.2.2 Completeness

Ensure that . dll)significant information for the intended use is included, in such a way tiat no other

relevant information needs to be added and, to the knowledge of those undertaking the study, no
additional information will substantially change the results.
NOTE Im thiS principte, ‘Significance INciudes, among others, environmental aspects, impacts or

dependencies that are material to an organization.

4.2.3 Consistency

Ensure that assumptions, methods and data are, unless motivated by relevance, applied in the same
way throughout the monetary valuation process to arrive at conclusions in accordance with the goal
and scope of the monetary valuation.

4.2.4 Credibility

Conduct all steps of a monetary valuation in a transparent and fair manner, and ensure that the
information provided to interested parties is truthful, accurate, substantive and not misleading.

© IS0 2019 - All rights reserved 5
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4.2.5 Relevance

Ensure that selected environmental impacts and environmental aspects, data sources, assumptions,
temporal and spatial boundaries and methods used are appropriate to the needs, and meet the known
requirements, of the intended users as outlined in the goal and scope of a given monetary valuation study.

4.2.6 Transparency

Aim for transparency by ensuring that documentation and reports are available, comprehensive and
understandable to allow the intended audience to use the monetary valuation results and/or facilitate
replicability of the monetary valuation and potential value transfer.

5 Planning a monetary valuation

5.1 Genefal

At the outset of a monetary valuation study, the goal and scope of the study-shall be defined and
documented. This includes identifying the environmental impacts or environniental aspects that are
intended to pe considered, the way and extent to which the associated monetary values are deternjined
(see 5.2 to $.6) and the way in which environmental impacts are linked o environmental aspeqts, if
applicable. Monetary valuation may concern analysis of potential scendrios. The goal and scope| may
have to be refined during the study (iteration).

In a monetafy valuation, the following shall be defined and documented for all monetary values:
a) the curgency of the monetary value;

b) the bas¢ year of the monetary value;

c) the tim¢ period of the monetary value (annualifor a given time-period or one-off);

d) referenge unit of monetary value (e.g. perihdividual, household, community, population, progerty,
businesg);

e) whethel and how the monetary-¥alue is aggregated over time, space, people, environmgntal
impactd or aspects;

f) whethef and how a value transfer is carried out (see 6.5);
g) whether and how the monetary value is equity weighted (see 6.7);

h) whether and how the'monetary value is discounted (see 6.8);

i) whether and_how uncertainty and confidence intervals are quantified and sensitivity analyfis is
carriedouts

j whetherthemonetaryvatoetsamargimataverage ormediammeasturebasedomradistribution over
Y 5 5
people, environmental impacts, space or time.

Any assumptions made shall be documented. For items €) to j), an explanation as to the choices made
shall be provided in the documentation.

Annex A provides a flow chart showing the application of this document.

NOTE The choices made for each item in the above bulleted list can depend on the environmental impacts or
aspects that are considered (see 5.3).

6 © IS0 2019 - All rights reserved
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5.2 Goal of the monetary valuation and its intended audience

The goal of the monetary valuation, its intended use, audience and the way it is communicated shall be
defined and documented.

The intended use may be for the organization’s internal decision making or for communication
with external interested parties. The intended audience can include management, investors, local
communities, government, suppliers, citizens or customers.

EXAMPLE A corporation can use monetary valuation to provide information regardi
opportunities in strategic and operational decisions. A government can also use monetary valuation (e.g. to
defin

e and support public policies).

ng risk and

Whe

com
enh

NOT

5.3

H

Whe
be id
shou

Mong¢

EXAN
ecos)

into

d

Whe
folloy

a)

b)

f)

g)

\

1

=Y

=3

i

1

anies’ environmental or financial reports), an independent review shouldbe c
nce credibility.

For more guidance, see ISO 14044, ISO 14045 and ISO/TS 14071.

Specification of the environmental impact or aspect

h planning a monetary valuation, the environmental impact(s) épaspect(s) that will be
entified and documented. Criteria for the selection of the<€nvironmental impact(s)
Id be provided.

ptary valuation can include more than one environmental impact or aspect.

ccount releases of several substances (environngeital aspects).

h planning a monetary valuation of an(énvironmental impact(s) or environmental a
wving shall be identified and documented for all monetary values:

vhether an increase or a decrease in the environmental impact or aspect is valued, for
) adecrease in life-expectancy or an increase of soil fertility;
) adecrease of COz emitted or an increase in water consumption.

he spatial extent and resolution of the environmental impact or aspect that the mone

esolution);

s to heWalid for (e.g. year 2010 to 2100, including its temporal resolution);

he-environmental impact pathway(s) included in the study and the model(s) used (see

h the result of a monetary valuation is intended for public disclosure (e.g. in pu}lic policies,

nsidered to

valued shall
or aspect(s)

IPLE1  Monetary valuation of climate change relatéd impacts could include impacts on bothh humans and
stems. Similarly, a monetary valuation that focusgés on environmental impacts of transportafion can take

spect(s), the

example:

fary value is

o be valid for (e.gVan administrative unit or ecosystem with defined borders, including its spatial

he temporal extent and resolution of the environmental impact or aspect that the monetary value

Clause 7);

the indicator(s) by which the environmental impact or aspect is measured (e.g. crop yield as an

i

ndicator for soil fertility);

the unit and quantity of environmental impact or aspect that the monetary value of the study is to
be estimated for (e.g. 100 tonnes of topsoil lost by erosion, 1 kg of CO emitted);

the context of the environmental impact or aspect, to the extent that it influences the monetary
values obtained from the study, for example:

1) the environmental baseline, potentially subject to change over time;

2) if applicable, the name and type of the source(s) causing the environmental a

specific activity (e.g. space heating and cooling) at a specific production site (e.g. a
specific organization (e.g. a name of a company);

© IS0 2019 - All rights reserved
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3) the specific stages of a product’s life cycle considered in the monetary valuation.
EXAMPLE 2 Documentation for environmental impacts can include the following:

— when valuing human health impacts: the health condition or disease, its duration, any associated reduction
in life expectancy and the age, gender and risk group (e.g. asthmatics) of the affected people;

— when valuing ecosystem services impacts: the type of land or water body, its location and extension, and the
duration of the environmental impact.

EXAMPLE 3  Documentation for environmental aspects can include the name and kind of release (e.g.
substance, noise), its height (notably for air emissions), its temporal and spatial extent, and the recipient (e.g. air,
sea water, sojl,-humans)

N

5.4 People whose preferences and perspectives are considered (19

In a monet3ry valuation, the affected human population (e.g. in terms of ages, gent@’population
sub-groups)| and that part of the affected human population whose preferences an rspectivep are
considered fhall be identified and documented. In cases where several environtnéntal impact$ are
valued, several different populations can be affected and be affected differentl

EXAMPLE If a general tax is to be used to improve air quality in a city, the affec }population is, for exajmple,
the inhabitants of the city who will benefit from the reduction in pollution and those in the rest of the copntry
who will pay/|for it through their taxes. Q

5.5 Elemgnts of the total economic value captured s\\\>\

The elements of total economic value that the monetary ‘g§&tion study intends to capture shgll be
identified and documented. If the total economic value 1&1 t fully intended to be captured, then this
shall be justjified. ‘\@

The total economic value concept (see Figure 1) d&@ils all elements of anthropocentric value that can
be distinguished into use and non-use values. c\)Jt

economic
value

L

Non - use

value

Direct use Indirect use Existence Bequest Altruistic

Option value

value value value value value

Figure 1 — Elements of the total economic value

Use values refer to the actual or potential, consumptive or non-consumptive, use of a good by a given
individual. They are often divided into direct, indirect and option values:

— direct use values arise from the use of a good, which might or might not have a market price;
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intervention (e.g. the erosion or flood risk protection of a forest);

not used now.

indirect use values are benefits that humans derive from ecosystem services without direct

option values consist of values attached by an individual to potential future uses of a good, even if

Non-use values refer to the values individuals place on a good independent of the actual or future use

they make of it. Three different elements are generally distinguished.

Existence value: The value an individual places on knowing that a good will continue to exist,

regardless of the uses made by the individual (now or in the future) This includes blodlver51ty and

joday are able to enjoy it.

Bequest value: The value an individual places on knowing that a good wilbcontinue to
individuals yet to be born will be able to enjoy it in the future.

Hum|

cost fomponents that are additive.

I

Resource costs: Direct medical costs, such as treatments,.and non-medical costs, such

felated to litigation or to processing claims.

Dpportunity costs: The costs associated with thedess of productivity or leisure time.

Disutility costs: The value of suffering, i.e;;pain, anxiety or discomfort, linked to
lhealth impact.

5.6 | Monetary valuation method

The
be jul

monetary valuation method(s).shdll be chosen from those described in Clause 6. This
stified and documented.

Different monetary valuationymethods have different capabilities to assess different en
impacts and elements of thetotal economic value, and are therefore applicable to different q
objeg¢tives. When choosing between different methods for monetary valuation, the guidi
should be to minimjzethe uncertainty of the results, comprehensively capturing the differe
of the total economic’'value (see 5.5) and avoiding double-counting.

Where a good is'traded in an actual market, the price it fetches is a lower bound estimatg
the vlalue that'individuals place on it. It is a lower bound estimate based on the assumptiorn
would bé willing to pay the price only if the benefit or value they receive from such purchag
to be greater than the price paid.

which might

others alive

exist so that

an health values are part of direct use values and can be considered-in terms of the following three

as childcare

r housekeeping, associated with an adverse health impact. Resource costs can also comprise costs

an adverse

choice shall

yironmental
ontexts and
ng principle
int elements

(proxy) for
that people
e is deemed

EXAMPLE 1
(see 6.2).

Market goods include bottled water, double glazing, timber, fish, crops and medical treatments

Where such markets do not exist, surrogate markets can be used. Methods that use this kind of data are

collectively referred to as revealed preference methods (see 6.3).

EXAMPLE 2

Additional premium buyers are willing to pay for peace and quiet, or proximity to parks when

purchasing a property; or the amount visitors spend on entrance fee, travel, accommodation, etc. to enjoy a

recreational visit to an area.

The market price and revealed preference methods can estimate the values held by individual users.

Users can hold both use and non-use values, which are captured but cannot be disaggrega
these methods.

© IS0 2019 - All rights reserved
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Stated preference methods are the only methods that can estimate both use and non-use values jointly
or separately. These methods create a hypothetical market by way of a survey (see 6.4).

Value transfer (see 6.5) can be an alternative to using the monetary valuation methods above if the
resources to apply a revealed or stated preference method (see 6.3 and 6.4, respectively) are not
available, or market prices (see 6.2) do not exist or are not sufficient for the goal of the study. The

resulting monetary values are usually less reliable.

Monetary valuation may concern scenario analysis of future environmental aspects and impacts.

Further examples are provided in Table C.2.

6 Requil

6.1 Gene

This clause
values acco
discounting
occurs at a
obtained; sd

For each mqg
baseline shd

rements and procedures for monetary valuation

ral

rontains requirements and guidance on the procedures to obtain and dgCument mon¢

btary

ding to the plan (see Clause 5). The procedures can include equityyweighting (see
(see 6.8), value transfer (see 6.5) and aggregation or disaggregation (when the i
different point in the environmental impact pathway than where the monetary va
e Clause 7).

netary value, its value, base year, currency, reference unit, time period and environm
1l be documented.

More guidaimce on how to determine a monetary value can be.@btained from state-of-the-art guidg

and checklig
6.2 Mark

6.2.1 Mar

When using
meat, fish, ¢
taxes, subsi

EXAMPLE
through mar
increase in p

NOTE In|
production, 4
value of the

additional us

ts.
et price proxies

ket prices of traded goods and labour

market prices of traded goods (€.g. metals, minerals, oil and oil derivatives, timber,
rops), whether and how the'market prices are adjusted for any market distortions
lies) shall be documented.

The value (cost) of degradation of the water purification function of a wetland can be estin
ket prices. The valueZof the loss of clean water would at least be the market price of watej
bllution, leading té-reduction in fish yield, can be valued through the real price of the lost fish g

6.7),
pact
e is

ental

lines

fibre,
(e.g.

hated
. The
atch.

the above wétland example, the future ecosystem services provided are clean water and fish

nd the monétary value of the wetland as a natural resource can thus be valued as the net pr
marketwvalte of the future streams of these services. Also to note is that the wetland might
e and non-use values that will not be captured by the market price method.

lesent
have

The moneta

vvalue of natural resourcesasa prnvidpr of current and futnre ecosystem services ¢

hn be

quantified as the resource rent, reflecting the net present value of the stream of services over time. If
an abiotic resource (e.g. a mineral) is gradually depleted and becoming increasingly scarce, its price is
expected to rise over time.

The market price of labour may be used to estimate premiums paid to compensate occupational risks
(see 6.3.3) and the value of time for productivity loss calculations. When relying on the market price of
labour for productivity loss calculations, the following items shall be documented:

a)

the representativeness of market price of labour in terms of age, gender, employment status and
skill level;

b) the amount of productive time lost or the change in occupational risk;
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c) how income redistribution has been taken into account (e.g. for children, unemployed people,

d)

retired people);

any data adjustments.

If market prices are projected into the future, the assumptions made and models used shall be justified
and documented.

6.2.

2 Cost-of-illness method

The cost-of-illness method is a specific case of market-based monetary valuation. It includes treatment

costgand—camratso-include—costof huubcl\ccpius (1 TSource L,Ubtb) atrdtoss—of tabour-orJeisure time
(oppprtunity costs). The cost-of-illness method can sometimes include disutility cests, which are
normally assessed by means of stated preference methods (see 6.4).

For the cost-of-illness method, the following items shall be documented:

a) the disease or health condition and its duration;

b) for each cost element considered:

1) which kind of resource costs are valued: direct medical costs (e.g. those assdciated with
physician services, medication, hospital stays), related¢non-medical costs (e.g.[the cost of
childcare and housekeeping due to the impossibility of the affected person in doing so) or costs
related to litigation or to processing claims;

2) whether or not opportunity or productivity cests (e.g. lost labour, leisure time) are included
(see also 6.2.1);

c) the extentto which the costs are borne by theindividual, the employer, the family, health insurances
r government programmes;

d) the number of affected people;

e) Yhether the costs were derived'in’ a prevalence-based or incidence-based study, sinc¢ the former

might need to be adjusted forithe duration of the disease.

6.3 | Revealed preference. methods

6.3.1 General

Inreyealed preference methods, data from existing markets are analysed as a surrogate for jlon-existent

markets. In thes€ surrogate markets, consumer purchasing behaviour reflects their prefgrences for a

non-market good. It shall be documented if and how the market prices are corrected for|any market

distdrtion$-(e.g. taxes, subsidies).

The representativeness of the sample shall be achieved through the choice of sampling imethod and

data used. For any associated statistical analysis, variables included and their significance in explaining
the variation in individuals’ preferences shall be documented. Information on the spread of data
(e.g. confidence intervals, variances) and the methods by which these have been obtained shall be
documented.

© IS0 2019 - All rights reserved
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6.3.2 Averting cost method

6.3.2.1 General

For the averting cost method, also referred to as “defensive or preventive expenditures method”, a
distinction is made between those costs that have accrued due to individual averting behaviour and
those that were decided by public bodies.

EXAMPLE Averting costs include clean-up costs for contaminated sites (manufacturing or oil spills), costs
needed to achieve national emission targets or expenditure on noise-reducing windows.

These costs shallenly-beused-fermonetary-valuationafteraspendingera-commitimentte-spending has
been made. Without evidence of such spending or commitment, the cost cannot be related to willingness
to pay (WTP) or willingness to accept compensation (WTA). Spending can include substitute goods
(e.g. replacgment) or actions to avert environmental impacts (e.g. prevention, abatementy cleap-up,

restoration),

6.3.2.2 Individual averting cost method

For the averting cost method concerning behaviour of an individual, the*fellowing items shdll be

documented:

a) the aveftive measure(s) implemented or committed;

b) the assqciated costs;

c) charactpristics (e.g. income level) of the individuals to whém the costs accrue;

d) co-bengfits, if any, and the extent to which these have‘been considered in the monetary valuption
(e.g.improved window glazing that not only reducesroad traffic noise penetration but also proyides
benefitg in terms of reduced heating expenditures);

e) whether or not individuals change their behaviour (e.g. spending less time in the backyard and
more tijne indoors) due to the defensive orpreventive expenditures and the extent to which this is
taken into account;

f) the ext¢nt to which the measure(s) provide the same functions as the original situation of the

6.3.2.3 Public averting costimethod — Targets for specific sites

situation at which they are targeted.

For the publjc averting céstmethod, applicable to remediation of pollution or land restoration at spécific

sites, the following items shall be documented:

a)
b)

<)

d)

e)
f)

g)

12

the avertive measure(s) implemented or committed;

the assqciated costs of the measure(s);

whether or not it (they) can be assumed to be the lowest costs at which the remediation or land
restoration can be achieved;

whether the costs accrue to individuals or to a specific public body; if costs accrue to more than one
individual, how the total cost is distributed among them;

the authority that has decided on the measure(s);

the extent to which the measure(s) provide the same functions as the original situation or the
situation at which they are targeted (e.g. the extent to which a replacement of wild salmon with
stocked salmon is valued differently by anglers);

co-benefits, if any, and the extent to which these have been considered in the monetary valuation.

© ISO 2019 - All rights reserved
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6.3.2.4 Public averting cost method — Targets at administrative levels

In the public averting cost method related to targets at administrative levels, an estimate is made of
the cost of the last (most expensive) averting action to comply with a policy target. In this approach,
averting actions are considered in a descending order of efficiency until the target has been reached.

NOTE

“standard-price approach” and is a restricted form of marginal abatement cost methods.

The public averting cost method related to targets at administrative levels is also known as the

For the public averting cost method related to targets at administrative levels, the following items shall
be documented:

1
1
4

a)

b)
A

1

q

q

d) ¢

6.3.3

The
attri
prici

EXAN
marK
can b
their
area.

EXAN

to hu
explaﬁl the variation in wages actoss occupations taking the different risks into account, and hence

risk
(also

For i
a)
b)
‘)

1

1

1

dssumptions about the future development of costs included in the monetary |

he policy or regulatory goal that is met by the last measure’s cost taken for the monetal
he time horizon and administrative unit for which it is valid and the date that thisgoa
bnacted;

he environmental baseline;

ipplicable;

o-benefits, if any, and the extent to which these have been considered in the monetary

Hedonic pricing method

starting point for the hedonic pricing method is theobservation that market goods h4
butes, each of which influences the price of the geod to a greater or lesser extent.
hg method uses statistical methods to isolate thelimplicit “price” of each of these charg

IPLE1 Changes in property prices can be.used to reveal the monetary value associated
et good such as proximity to green space or aldecline in environmental quality such as air p
e done using a regression analysis on theproperty sale prices relative to characteristics of p
locations (including environmental conditions) and socio-economic characteristics of the pop
The statistical analysis reveals the influence of such individual factors on the property price.

1PLE 2
an health (morbidity and mertality) affect the monetary value of labour. Hedonic pricing c

Hedonic pricing can he applied to the labour market, as wages also reflect how occuj
remium paid. This information can be used to estimate the monetary value of changes in m
referred to as the value of a statistical life).

edonic pricing, the following items shall be documented:

he market({i:e. which kind of property or labour);

he value.of change measured (i.e. property price or wage premium);

he’hedonic price function;

'y valuation,
was legally

Faluation, if

valuation.

ve different
[he hedonic
cteristics.

with a non-
pllution. This
foperties and
lation in the

bational risks
hn be used to
estimate the
prtality risks

d)

size of the sample.

6.3.4 Travel cost method

The travel cost method values a good (e.g. a national park or heritage site, sites of clean water and
fuelwood) based on a surrogate market, namely the cost of the journey to the destination in question
including costs related to transport, time spent and entrance fees, if any. This method uses regression
analysis on explanatory variables such as income, age or family size.

For the travel cost method, the following items shall be documented:

a)

the destination site, including a brief description of its kind and importance, including the existence
of substitute sites;
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b) which elements have been included (e.g. time spent travelling to and on site, fuel, wear and tear,
travel fares, accommodation, food, entertainment, entrance fees);

c¢) how these elements have been determined, for example, by questionnaires, number and
characteristics of people asked, entrance fees, sampling method and (share of) wage rate (for the
latter, see also 6.2.1);

d) whether and how visiting several sites (including by international tourists) has been dealt with;

e) whether and how the problem of multi-purpose trips has been dealt with (i.e. not all of the travel
costs can be assigned to, for example, a recreational activity at a site if the travel to the site also had
other tives):

f) the seleftion of the random utility model in terms of:

1) thelfunctional form of the indirect utility function (e.g. a simple linear combination of costs and
attifibutes);

2) the| probability distribution of the random elements (e.g. binary, conditional or né¢sted
multinomial logit model, binary or multinomial probit model);

g) the travel cost function.

6.3.5 Datha derived from public referendums

In this document, a referendum is regarded as publicifitis initiatediby a public body. Monetary valuation
is not the pyrpose of public referendums and the results are ngt comparable to the monetary valuption
methods in [this document, which follow welfare economicprinciples. They can, however, be us¢d to
evaluate trade-offs between community and/or household:costs (higher taxes, possibly job losses) and
improvements to the environment (e.g. in terms of air oréwater quality, biodiversity protection).

When relying on data derived from public referendums, the following items shall be documented:

a) the subject that was voted on, the payrent vehicle, and its relation to the reference upit of
monetaly value;

b) the number and representational.characteristics of people who were invited to vote;
c) the pergentage of votes in fayeur;

d) assumpfions about the statistical distribution of the preferences across the respondents.
6.4 Stated preference methods

6.4.1 General

Stated prefqrefice methods are specifically designed surveys to create hypothetical markets in which
respondents trade off environmental impact(s) and money, directly or indirectly. Stated preference-
based monetary valuation methods can capture use and non-use values (see 5.5 and Annex C).

The stated preference method chosen shall be justified.

When performing a stated preference survey, the representativeness of the survey participants shall be
achieved through the choice of sampling and adjustment methods.

In order to improve the accuracy of monetary valuation results when performing a stated
preference survey:

— the change in the environment that is valued should be explained to the respondents as clearly as
possible. This can be done by describing the environmental impact in terms that respondents can
relate to and by using visual aids such as photographs and graphics;
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where the attributes of the environment that respondents attach a monetary value to i
with certainty, various possibilities should be presented;

s not known

the information and how it is presented should be tested through qualitative research (focus groups

and cognitive interviews).

For any monetary value obtained by a stated preference method, the following items shall be
documented:

a)
b)

f)
g)

h)

j)
k)

the measure of change in well-being (i.e. WTP or WTA);

the valuation scenario describing the reference (status quo or environmental baseline) and

Iternative levels (state of the world with the proposed change) of each attribute of
eference level is not included this shall be justified;

he institutional context in which the good would be provided (e.g. by government, a lo

on-governmental organization, a research institute, industry, a charity, ansindividual);

the payment vehicle and the period of that payment used in the survey to finance th
provision of the good; it can be an explicit monetary value such as a tax, fee or charge,
good with an implicit monetary value (e.g. a reduction in one servigce that liberates thg
gupply another service);

yho is said to pay (i.e. the extent to which the costs atre said to be borne by thg
3 household, an employer, health insurances or gowernment programmes includi
gubsidies);

the use of focus groups and pre-testing methods efithe survey instrument;

the number and representational characteristics of people surveyed and the exte
the sample can be considered representative and sufficiently large for the goal and
monetary valuation study (i.e. not be.limited to a small number of selected individi
experts or interested parties comprising only representatives from the local comi
or organization-internal personmnel)”and the analytical weights used to correct f
fepresentativeness, if any;

gampling method: the way\in which the interviewed people were found (e.g. sim

professional survey companies’ panels);

gurvey method: thesway in which the questionnaire was administered (e.g. mail survey
ﬂ:terviews, face-to-face interviews, computer-assisted personal interview, computer-g
interview) andthe way opt-outs were replaced or otherwise considered;

gny assogidted statistical analysis;

the’way in which known biases are avoided or treated, for example:

ystematic, stratified of clustered sampling, volunteers from the general public or

nterest; if a

al council, a

)

e change in
or a market
capacity to

individual,
hg taxes or

nt to which
scope of the
hals such as
hunity and/
r a lack of

ble random,
as part of

s, telephone
ssisted web

also called
g non-valid

1) the number of non-valid responses (e.g. unrealistically high or low responses
“protest responses”, people refusing to respond), the reason for considerin
responses and how these are dealt with;

2) the content/face validity test and construct validity test conducted and their conclusions;

3) whether and which particular guideline was followed, if applicable.

When performing a stated preference survey, a copy of the questionnaire shall be included in the
documentation. A simplified econometric model that contains basic socio-economic variables should be
documented to facilitate value transfer (see 6.5).
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tingent valuation

In contingent valuation, the good to be valued is presented in its entirety (as a bundle of its attributes).
The respondents are asked for their WTP to avoid a deterioration in quality or quantity of the good or
to secure an improvement. Alternatively, they are asked for their WTA to tolerate a deterioration or to
forgo an improvement.

When monetary values determined by contingent valuation (within the monetary valuation or
conducted before) are used, the following shall be documented:

a) the format of the preference elicitation method (e.g. open ended, discrete choice, payment card);

b) whethe
(e.g. sta
c) the staf
non-paf

If a contingg
toa) toc)ab

— aconsty
derived

— all reley
— ameasy
— adiscug
— the nun

— the med

" or not during the contingent valuation an additional type of preference elicitation mg
hdard gamble) was used and how;

istical measure provided (e.g. mean or median values from which kind of parametr
ametric model).

nt valuation survey is carried out in the monetary valuation study, the following in add
ove shall be documented:

int only bid function model from which best mean and median W.TP or WTA estimate|

ant econometric model(s) used including random utility‘models, if relevant (see 6.4.3)
re of the overall fit of the econometric model(s) used;

sion of the parameter estimates examining whether they conform with prior expectat
ber and percentage of people accepting each-bid;

hanics and validity for selecting the highest bid amount.

6.4.3 Ch

In choice exjperiments, the good to be valued is presented in terms of its attributes. These attril
change acrdss the choices presented to' the respondents. Respondents are not asked for their W
WTA directly, but these are inferred+through the choices they make about these scenarios.

ice experiment

thod

ic or

ition

S are

ions;

butes
'P or

NOTE The choice experimentmethod is the only kind of choice modelling or conjoint analysis method that

follows welfare economic principles and therefore is included in this document.

When mone

a) the atty

selected;

ibutes of the good in question that are distinguished and the way in which these

)

Lary valuesidetermined by a choice experiment (within the monetary valuation or condicted
before) are ised, thefollowing shall be documented:

were

b) theleve

Is or measures of those attributes;

c) potentially relevant attributes that have been omitted;

d) the number of alternatives offered beside the status quo option;

e) the number of choices that are presented to the respondents;

f) the statistical measure provided (e.g. mean or median values).

If a choice experiment survey is carried out in the monetary valuation study, the following in addition
to a) to f) above shall be documented:

— choice of experimental design (i.e. type of efficient or orthogonal design);
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— anon-parametric model used to derive lower bound estimates of mean and median WTP or WTA;

— the selection of the random utility model in terms of:

— the functional form of the indirect utility function (e.g. a simple linear combination

attributes);

— the probability distribution of the random elements (e.g. binary, conditiona

multinomial logit model, binary or multinomial probit model);

— tests for independence of irrelevant alternatives in conditional logit models;

of costs and

] or nested

measure of the overall 1t of the model;

discussion of the parameter estimates examining whether they conform with pfior e

Kpectations;

tility estimates for defined programs and implicit prices and confidence intervals fqr the utility

¢stimates.

6.5 | Value transfer

6.5.1 General

Valu¢ transfer (also known as “benefit transfer”) refers ta the process of using a morletary value

estimhated in the context of a primary monetary valuation study in a different context. To adapt

mong¢tary value estimates from other studies, adjustments for spatial, temporal and othef contextual
differences should be made.

A mqnetary value that is intended to be transferréd should be documented prior to the value transfer,

according to the applicable requirements and guidance given in 6.1 to 6.4.

In a yalue transfer, the following items should’be taken into account and documented:

a) gelect relevant primary monetary.valuation studies, preferably of a human population and an
¢nvironmental impact that have-Characteristics as close as possible to those in the application
¢ontext (see Annex B);

b) 43ssess the relevance ard )quality of primary monetary valuation study values for tansfer with
fespect to
1) scientific soundness: the transfer estimates are only as good as the methddology and

assumptiens’employed in the primary monetary valuation studies;

2) similarity: primary monetary valuation studies should be as close as possible to the application
context, in terms of the good, the type and scale of change valued, the size and characteristics
ofithe affected human population and any other factor deemed to have a significant effect on
the monetary value;

3) richness in detail: the selected primary monetary valuation studies should provide a detailed

data set and accompanying information;

c) selectthe most relevant data available from the primary monetary valuation study on the basis of b);

d) transfer the monetary value estimate from the primary monetary valuation study to the application
context, including

1) determining the unit (e.g. value of a statistical life, WTP/household/year for a specified water

quality decrement);

2) applying value transfer method for spatial transfer (see 6.5.2);

3) applying value transfer method for temporal transfer (see 6.5.3).
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6.5.2 Spat
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ial value transfer

Value transfer methods for spatial transfer include:

a)
b)
‘)
d)

unit valu

unit valu

e transfer without income adjustments;

e transfer with income adjustments;

value function transfer (based on one primary monetary valuation study);

studies).

When adjus

If there is a
primary mo
Adjustment

meta analytic function transfer (based on a meta-analysis of several primary monetary valuation

Fing for currencies, the relevant methods described in 6.6 shall be applied.

difference in the attributes (e.g. scale, structure) of the environmental impact betwee
hetary valuation study and the application context, the monetary value should’be adju
5 shall be documented.

6.5.3 Temporal value transfer

For value tr

Spatial valu

6.6 Curré

tncy and base year adjustments

6.6.1 General

The method|

EXAMPLE
climate chan
base year 20

6.6.2 Cur

When an or
and scope of
parity adjug
value is det
same currel
currency adj
rates used s

6.6.3 Bas

s described in this subclause will normallybe used in but are not limited to value tran

An example of use beyond value transfer is the unit conversion of a monetary value of g
be impacts assessed with an integrated-assessment model whose unit is converted from US$ fi
5 to another currency for another pase year.

rency adjustments

ginal monetary value is-determined in a different currency than the one stated in the
the monetary valuation study conducted, it shall be adjusted by means of purchasing p

ted exchange ratés:-This kind of adjustment may also be needed if the original mon¢

ermined for a¢specific country and is intended to be used in another country havin

icy (e.g. betweén Finland and Spain, both having the Euro). If an alternative metho
ustmentis\used, this shall be justified. The source and corresponding date of the exch
all be.doeumented.

insfer between different years, the relevant methods described-in 6.6.3 shall be applied.

e transfer should be undertaken first according to 6.5.2 before temporal value transfer.

n the
sted.

[o8

sfer.

lobal
r the

goal
pwer
btary
b the
d for
ange

year adjustments

When an original monetary value is determined for a different base year than the one stated in the
goal and scope, it shall be adjusted. If the necessary data are available, the adjustment shall be made
by means of a consumer price index if only consumers are affected or by means of the gross domestic
product implicit price deflator if producers are affected. When adjusting monetary values for which
the necessary data are not available (e.g. future years), the relevant methods described in the previous
sentence shall be applied up to the year for which data are available. Beyond this year, the expected
increase in gross domestic product per capita and an income elasticity may be applied. If other
adjustments or no adjustments are made relative to the base year, this shall be justified. The source and
corresponding date of the data used for base year adjustment shall be documented.
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6.6.4 Simultaneous adjustments of currency and base year

When an original monetary value is determined in a currency and for a base year that differ from those
stated in the goal and scope of the monetary valuation study conducted, it is dependent on the good to
be valued whether the original monetary value is first currency-adjusted according to 6.6.2 and then
base year-adjusted according to 6.6.3 or vice versa. The sequence should be first base year-adjustment,
according to 6.6.3 and then currency adjustment according to 6.6.2 unless there is good reason not to
do so. A sensitivity analysis can provide additional information about the implications of this choice.
The documentation requirements of 6.6.2 and 6.6.3 apply.

6.7 _Equity weighting

Different individuals or populations can have different marginal utility of income or cohsumption. As a
result, an additional amount of money does not provide the same increase in utility to'a popr person as
it dogs to a rich person.

In order to take such differences into account, monetary values may be equity weighted.
The fise of equity weighting shall be documented and justified.
The ¢quity weight is obtained using the Formula (1):

I; :(Yref /Yi )e (1
wherte

E; is the equity weight for group i;

Yrer is the per capita income of a referenee population group;
Yi is the average per capita income.of population group i;

d is the elasticity of social marginal utility of income.

Equity weighting is most simply-performed on the purchasing-power corrected monetary values by
multfplying these monetary ¥alues by the income ratio raised to the power of the elasticity|of marginal
utilitly of income. The applied-income ratio is the ratio of the average income of the referenc¢ population
group to the income of the-target population group.

The applied elasticity, ef marginal utility of income shall be justified and documented. Also,[when a zero
elastiicity is applied-(i.e. no equity weighting) this should be documented.

If eqpity weighting is performed, monetary values, both before and after equity weighting, as well as
the reference population, shall be documented.

6.8 "Discounting

6.8.1 General

When the monetary values are applied to environmental impacts or aspects that occur at different
points in time, discounting shall be performed. The process of discounting and the discount rates
used, including when performed with a zero discount rate, shall be documented and justified. In line
with the principles of welfare economics, social discount rates (as opposed to private discount rates
normally used by businesses) are recommended. A typical justification may be the normative position
of a decision-maker to give equal weight to the marginal utility of current and future populations.
When there is economic growth, future populations will be richer and their marginal utility of
consumption will therefore be lower. To give equal weight to the implications of environmental impacts
and environmental aspects on the utility of current and future populations, the monetary values of the
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future environmental impacts and environmental aspects are weighted by a discount factor calculated
from a constant discount rate (see 6.8.2) or from temporally variable discount rates (see 6.8.3).

The timing of the environmental impacts (or their annual monetary values before discounting) shall
be documented. Unless the base year for discounting is the same as for the currency, the base year for
discounting shall be documented separately.

NOTE Monetary values before discounting can increase with economic growth and with increasing scarcity
of resources.

6.8.2 Discounting at a constant rate

When discopnting at a constant rate, the applicable discount factor for a specific year is obtained by

Formula (2)

De=1/(1+D,)" 2)

Df is the discount factor;
t  isthe number of years into the future;
Dy is the discount rate.

Due to the gompounding effect, discount factors generally will’be decreasing over time. The disgount
rate can be pbtained using Formula (3):

D, =d+g- 3)
where

Dy is the discount rate;

d is the pure rate of time preference;

g isthe growth rate of pef capita consumption;

u is the elasticity of secial marginal utility of consumption.

For inter-geherational (i:é. long-term) considerations from a societal perspective, the pure rate of|time
preference ghould beSet to zero. Values different from zero shall be justified.

If used, th¢ determining parameters for the applied discounting scheme (future maximum| and
minimum alllnual growth rates, elasticity of marginal utility) shall be documented.

If a different formula is used to derive a discount rate, this shall be justified and the formula and its
constituents, including their monetary values, shall be documented.

6.8.3 Discounting at varying rates

Discount rates that decline over time are used to take future uncertainties into account. The time span
for which the discount rates are valid shall be documented. If a formula is used to derive the discount
rates, the formula and its constituents including their monetary values shall be documented. The
annually applicable discount factors shall be documented.
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When discounting at varying rates, the applicable discount factor for a specific year is obtained by

Formula (4):

t

Df,t =H

i=1

1
1+Dm

(4)
where

Dg¢ is the time-variable discount factor;

t isthe number of vears into the future:

Dy; isthe time-variable discount rate;

1 runs from 1 to t.

D

If pdssible, the time-varying growth rates and the certainty-equivalent discount ratep should be

documented.

6.9 | Analysis of uncertainty and sensitivity

The
whic

Iincertainty of the monetary values shall be documented. €onfidence intervals and the factors to
h the monetary value(s) are most sensitive should be docurented.

7 1
env

Linking monetary values of environmental impacts to related
jronmental aspects

Ane
envii
the g

Whe
envil
path

EXAN
leadi
due t
envirn

Whe

hvironmental aspect can cause one or moré-ehvironmental impacts. The monetary va
onmental impacts shall be determined and documented as described in Clause 6 and
oal and scope of the monetary valuatiorr study.

h linking monetary values of(environmental impacts to related environmental
onmental impact factor shall’ be determined and documented for each environms
lvay analysed.

IPLE
g to 1) premature mottality in humans due to secondary particulate matter, 2) asthma attac
b ozone formed, and 3) acidification of ecosystems due to nitric acid (acid rain). As a result, t
onmental impact.facotors are determined.

h relying on.ghodels and environmental impact factors with publicly available documer

docujmentatign'shall be referenced according to the principle of transparency. In other cases

data
thersg
emis|

and

and assumptions used to determine the environmental impact factors shall be documg
aré long-term environmental impacts, such as those resulting from increased gre
5ions, more complex models integrating environmental and economic dynamics over

Three priority ‘edvironmental impact pathways have been identified for NOx eF

ues of these
hccording to

aspects, an
ntal impact

itted to air,
s in humans
ree different

itation, such
the models,
ented. When
enhouse gas
time, space

populations may be used when determining environmental impact factors.

The extent to which the environmental impact factor deviates from the goal and scope (see 5.3) shall be
documented.

NOTE1 Forcaseswherestaticmodellingis applicable, characterization factors as described in ISO 14044:2006,
Clause 4, can be used.

NOTE 2  The deviation can be temporal or spatial.

If the environmental impact pathway is analysed with the help of an integrated assessment model (e.g.
related to climate change), the following items shall be documented:

the model name;
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which k
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on, publication year and issuing organization;

the relevant environmental baseline and alternative scenarios used;

inds of environmental impacts are distinguished;

any other relevant information (e.g. spatial resolution and coverage, temporal resolution and

coverage, Monte Carlo analysis and associated metric, such as average, median or trimmed average).

To obtain an environmental impact pathway-specific monetary value, the monetary value of an
environmental impact is multiplied by an environmental impact factor. The environmental impact
pathway-specific monetary value shall be documented.

When monse

environmenjtal aspect shall be documented.

When a mor
impacts, thq
When unit ¢
NOTE 2 Cq

The uncertg

goal andl scope of the monetary valuation study;

8 Qualit
The quality
a) themet
b) the met]

scope 0
c) thedat{
d) thereis
e) theinte
f) the docy

The results

9 Repor

tary values are aggregated, the individual monetary values per environmental impa

etary value of an environmental aspect is disaggregated into its constituenf environm
approach shall be justified and documented.

onversions other than those described in 6.6 are conducted, these sHall be documente
nversion from C to CO7 or from CH4, N2O, etc. to COz-equivalents are ¢onsidered unit conversi

inty of the environmental impact factors shall be documented.

y check
check shall ensure:
hods used to carry out the monetary valuation are consistent with this document;

hods used to carry out the monetary valuation are appropriate in relation to the goa
Fthe monetary valuation study;

used and statistical and econometric analyses conducted are appropriate in relation

no double counting;
Fpretations reflect thelimitations identified and the goal of the monetary valuation st
imentation is transparent and consistent.

bf the quality-check shall be documented.

ting

ct or

ental

pns.

| and

o the

Lidy;

For a monet
a)
b)
‘)
d)
e)
f)
g)

The goa

22

Ty vatuation study, the foltowing stratt be reported:

], intended use and audience of the monetary valuation study.

The environmental impact(s) valued, and the direction of the impact (positive or negative).

The indicator(s) by which the environmental impact(s) are measured.

The environmental aspects that cause the environmental impacts.
The environmental baseline.

The monetary valuation method(s) applied including any adjustments made.

The unit(s) and quantity(ies) of environmental impact(s) that the monetary value(s) of the study is for.
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The justification for the choice of monetary valuation method(s).

The obtained monetary value(s), its base year, currency, reference unit and time period, with
indication of uncertainty.

The elements of total economic value captured by the monetary value(s).
The spatial coverage of the monetary value(s).
The temporal coverage of the monetary value(s).

The human population affected by the environmental impact(s).

The percentage of the affected human population whose preferences are reflected in tllxe monetary
yalue(s).

Limitations in applicability of the monetary value(s).
The transfer functions or calculations made for value transfer.

The equity weighting applied, indicating the reference populatien ahd the applied flasticity of
arginal utility of income and its justification. Also, if a zero elasticity is applied (equjvalent to no
quity weighting).

hether and how the monetary value has been aggregated over time, space, people, and
nvironmental impacts and aspects.

hether the monetary value is a marginal, average or median measure based on a (distribution
ver people, environmental impacts, space or time.

The discounting scheme applied and the justification for using that scheme (e.g. recommended
gocial rate of discount in the country), determining the parameters of the discount rdte. Also, if a
zero discount rate is applied. Unless thetbase year for discounting is the same as for the currency,
the base year for discounting shall bereported separately.

Data sources and references usedyincluding reference to any more detailed reporting dr database.
Results of a sensitivity analysts, if conducted.

Dther relevant assumptions made, and other relevant data processing performed in the monetary
yaluation.

.

[he results of thequality check (see Clause 8).

The name and unit of the environmental aspect(s).

Thename and type of the source(s) causing the environmental aspects (e.g. a specificlactivity at a
specific production site of a specific organization) or the life cycle stages concerned.

In cases of releases, the receiving media or recipient (e.g. air, sea water, soil, humans).

In cases of natural resources, the affected medium or media (e.g. water or trees taken from which
source, minerals taken from which kind of reserve, and what kind of land use).

The spatial location and the specific time including the extension of the releases or resource flows
(e.g. point source at 57°43'54”N and 12°03'11"E, or anywhere on the globe, 2019).

The environmental impacts of environmental aspects included in the study and their spatial and
temporal extensions.

Environmental impact pathways included in the study.
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— The environmental impact factors for the environmental aspect with respect to each environmental
impact included.

— The total aggregated monetary value for the environmental aspect.
— Any relevant assumptions made and sensitivity analysis performed.

The information can be organized in a database. An example of a database format is given in Annex D.
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Annex A
(informative)

Flowchart on an application of this document
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:

Setthe scope

!

Documentation
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considerations
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Env. aspects /
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1SO 14001
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Y

Quantify the env.
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y

Quantify the env.
aspectin physical

Linking env.

unies Yes impact to No units
y aspect?
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existing monetary
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,"Using monet:
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I

'
[
[y

quality? (8)

from
clauses 6.2 to

Use a monetary
valuation method

value and do
value transfer to
the extent needed
(6.5)

6.4

sensitivity (6.9)

Documentation
3) L (6and 7) Sufficient
No quality? (8)
Yes
Analysis of
uncertainty and

Disaggregation, if
carried out (7)

¥

Currencyand / or
base year
adjustment, if
carried out (6.6)

if carried out (6.7)

Equity weighting, |

Discounting (ata
constant rate or at
varying rates)

(6.8)

Figure A.1 — Flowchart on an application of this document
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