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[SO (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 procedures used to develop this document and those intended for 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 accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t
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rights in regpect thereof. As of the date of publication of this document, ISO had not.received

patent(s)

ich may be required to implement this document. However, implementers are cay

this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ
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Introduction

Water shortages are recognized to be some of the most crucial threats to sustainable development of society.
Reclaimed water is a safe, reliable and sustainable water source to help satisfy water demands, especially in
many water-scarce areas. Today, reclaimed water is used in urban areas, including agricultural irrigation,
ecological or environmental flow replenishment, landscape irrigation, toilet flushing, firefighting, and car
washing amongst other uses. Implementation of principles of benefit evaluations can create thorough,
comprehensive, systematic, and sustainable reclaimed water use. However, the intrinsic values or the
benefits of reclaimed water use are not clear. There are limited guidelines or regulations currently available,
specifically regarding the benefit evaluation of reclaimed water use in urban areas at a global level.

It is 1mportant to establlsh a systematlc sc1ent1f1c and hollstlc beneflt evaluatlon system for reclaimed
water use. Fased ' ' twrater— aquirements
linked to thle intended use, it is 1mportant to evaluate the beneflts of various indicators for recldimed water
use. The bepefit evaluation should take into account various indicators such as the resource,‘ecplogical and
environmental, social, economic and other benefits, including the reduction of global warnving.

© IS0 2024 - All rights reserved
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Water

reuse in urban areas — Guidelines for benefit

evaluation of reclaimed water use

1 Scope

This document provides guidelines to evaluate the benefits of reclaimed water for applications requiring

different le

This docum
design, ope

This docum

Design par

evaluation ¢f reclaimed water use are out of scope of this document.

2 Norm

The followi
requiremen

the latest edlition of the referenced document (including any aimendments) applies.

[SO 20670,

3 Termg
For the pur

ISO and IEC

— ISO Online browsing platform:@vailable at https://www.iso.org/obp

IEC Ele

3.1
benefit evd
analysis co
comparing

3.2
ecological
E-flow

els of water gualitvand for beneficial use inurban areas
T "

ent is applicable, among others, by practitioners and authorities to assist waterreus
ration and management.

ent provides evaluation indicators, procedures and examples of reclaimed water use

hmeters and regulatory values of different reclaimed water uses as well as ris

ative references
hg documents are referred to in the text in such a way that some or all of their content
ts of this document. For dated references, only the edition cited applies. For undated

Water reuse — Vocabulary

and definitions
boses of this document, the terms and definitions given in ISO 20670 and the followir

maintain terminology databases for use in standardization at the following address

ctropedia: availableathttps://www.electropedia.org/

luation
ptributipg,to decision-making on whether to adopt a project or a plan by quan
ts benefits

e planning,

benefits.

k or safety

constitutes
references,

g apply.

ES:

tifying and

renvironmental flow

water flow and level that allows to sustain aquatic ecosystems which, in turn, support human cultures,

economies,

3.3
avoided co

sustainable livelihoods, and well-being

st

benefits occurred as a result of avoiding unnecessary costs while meeting demand requirements and
thereby avoiding the additional resources and service waste

Note 1 to entry: This concept is from least cost or integrated resource planning.

© IS0 2024 - All rights reserved
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4 Abbreviated terms

chemical oxygen demand

CO, equivalent

eenhouse gas

internal rate of return
life cycle cost

local currency

COD
CO,-eq
GHG gr
IRR

LCC

LCY

NCF ne
NPV ne
P ph
5 Gener
Ensuring s3

effects of tg
ecological ¢
of reclaime
ISO 20761 ¢
requiremen

In principle
as-usual or
option and
include a dg
the baseling
for the reley

The benefit

t cash flow
t present value

osphorous

al

fety of reclaimed water is crucial to protect the environment’and human health from
xicants and pathogenic microorganisms. Generally, the réclaimed water safety asse
nd human health risk assessment) can be conducted béfore implementing benefit
d water use. For detailed information on risk assessment and management, ISO
an be used as references. Moreover, the supplied reclaimed water quality should al
ts of local specifications and end user demands:

other method using alternative water resources, which are referred to as baseline. T
baseline are evaluated under the same-conditions with the same indicators. The H
-nothing scenario where no solution‘other than water reuse can realistically be eny

rant water reuse option and the baseline.

evaluation of reclaimedater use should comprehensively consider resource, ec

environmental, social and economic benefit aspects.

The benefi

I evaluation of réelaimed water use includes quantitative and qualitative ang

corresponr(ri‘l:)ng indicators. The' indicators should be set specifically, objectively and easily for

and/or co

Wastewate
comprehen
wastewateli|

arison.

" treatment plants can be included in the boundary if necessary, as is often

bive evaluations. The baseline scenario and the evaluation boundary including c
treatment processes should also be determined for the benefit evaluation which
stwith the water reuse scenario.

the adverse
ssment (e.g.
evaluation
20426 and
50 meet the

benefit is evaluated based on the comparison between the water reuse option and the business-

he relevant
aseline can
isioned and

is to do nothing. The benefit of water reuse is expressed as the difference between thle indicators

logical and

lyses, with
calculation

the case in
pnventional
is based on

comparison

Different water reuse projects and different utilization scenarios can be evaluated separately. Afterwards,
the overall evaluation or comprehensive evaluation results can be obtained.

6 Indicators of benefit evaluation of reclaimed water use

6.1 Holistic indicator system

The indicators for benefit evaluation of reclaimed water use can be classified in four categories: resource,

ecological a

nd environmental, social and economic.

© IS0 2024 - All rights reserved
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The main indicators for different benefit evaluation categories are listed in Table 1. If necessary, other
indicators can be considered and incorporated for evaluation. Annex A provides examples of indicators for
the evaluation of natural environment improvement by reclaimed water use in the social benefit category.

Evaluation indicators can be selected according to the evaluation needs and reclaimed water use
characteristics. A comprehensive evaluation system should contain a reasonable number of indicators in
terms of different aspects and avoid repetition.

Table 1 — Example of main indicators for benefit evaluation of reclaimed water use

Category

Indicators

Resource benefit

Conventional water resource savings, energy, carbon, and phosphorous resource recovery, etc.

Ecological apd

. A Reduction of contaminants, electricity use, greenhouse gas (GHG) emissions, and gchievement
environmental . ;
: of E-flows, ecosystem protection/restoration, etc.
benefit
Social benefjit Improvement of local natural environment, improvement of regional natural.envirpnment, etc.
Economic b¢nefit Avoided cost, net present value (NPV), internal rate of return (IRR), etc:

6.2 Resojurce benefits

6.2.1 Cor

Reclaimed y
quality. The

jventional water resource savings

vater can be an alternative water resource for many activities that do not require pdtable water
amount of conventional water resource (i.e. surfaceswater, rivers and lakes and g

roundwater

that are nafurally available) savings due to the substitution by-reclaimed water and other water-saving

activities ca

n be calculated using Formula (1):

Q=405 €]
where
A, islthe amount of conventional water ¥esource savings, expressed in m3;
Q. islthe amount of reclaimed water use, expressed in m3;
Qs islthe amount of water savings from water-saving activities and measures, expressed ip m3.
6.2.2 Engrgy resource recovery
Reclaimed ater contains-energy resources which can be further extracted and utilized. Th¢ amount of
energy (hegt or cold) Yesource recovery during water reclamation and reuse processes can b¢ calculated
using Formpila (2):
Ay =Q| X pxAtxC
Az )\F
. 2)
F+1
A, xH
Ah =
H-1

© IS0 2024 - All rights reserved
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where
A, is the amount of heat or cold energy recovered during water reclamation and reuse processes, ex-
pressed in kJ;
Q,, isthe amount of reclaimed water used during the process, expressed in m3;
p  isthe density of reclaimed water, expressed in kg/m3;
At  is the temperature difference of extracted reclaimed water, expressed in °C;
C  isthe specific heat capacity of reclaimed water, 4,19 kJ/(kg-°C);
A. is theameunteofcoldenergyoutputofthe reclaimed- water-heat pump-systemrexpressed in kJ;
A, isfthe amount of heat energy output of the reclaimed water heat pump system, exptessed in kJ;
F  isfthe performance coefficient of reclaimed water heat pump unit for cooling;
H isfthe performance coefficient of reclaimed water heat pump unit for heating.
6.2.3 Carjbon resource recovery
Reclaimed pater contains carbon resources which can be further extracted and utilized. Th¢ amount of
carbon resdurce recovery during water reclamation and reuse processes’can be calculated using Formula (3):
n
A3 = 2 A3,i (3)
i=1
where
Az ; isfthe amount of carbon resource recoveryiduring water reclamation processes (e.g. sedimentation,
settling and fermentation processes) ¥ia physical separation, hydrolysis and/or fermg¢ntation ap-
prjoaches, expressed in kg COD;
n  isfthe number of water reclamation processes with carbon resource extraction and recpvery.
6.2.4 Phg¢sphorous resource recovery
Reclaimed yater contains phosphorous resources which can be further extracted and utilized. The amount
of phosphofous resource recovery during water reclamation and reuse processes can be calcylated using
Formula (4}:
n
A4 = Z A4,i (4)
i=1
where
A,; isthe amount of phosphorous resource recovery during water reclamation processes (e.g. biological
treatment and anaerobic digestion processes) via the formation of struvite, hydroxyapatite, etc.,
expressed in kg;
n  isthe number of water reclamation processes with phosphorous resource extraction and recovery.

© IS0 2024 - All rights reserved
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6.3 Ecological and environmental benefits

6.3.1 Reduction of contaminants

Reclaimed water use can reduce the contaminant loading that was sourced from the wastewater directly
discharging into receiving water bodies. Reduction of contaminants due to the substitution of direct
wastewater discharge by reclaimed water use can be calculated using Formula (5):

By;=Q;X(Cjy —Cj +)/1000

(5)

where
By; is
Q, is
Ciw 1s
m
Cpr s
arn
NOTE F

6.3.2 Reduction of electricity use

Reclaimed
resources, ¢

substitution of other alternative water resources by reclaiined water use can be calculated using |

is

is
ea

is

trereductiom i comtanmimant toading, expressedimKg;
the amount of reclaimed water use, expressed in m3;

the concentration of jth contaminant of the wastewater discharge (average concentrati
ban or annual mean), expressed in mg/1;

the concentration of jth contaminant of reclaimed water (average congentration, mont
nual mean), expressed in mg/1.

br other water reuse applications, other formulae or calculation nfethods can be applied.

water use can reduce the electricity use that was used to develop other altern

Qt ><(Ei,d _Ei,r)

the reduction in electricity use, expressed in kWh;
the amount of reclaimed water used for each application, expressed in m3;

the amount of elegtricity use per cubic meter of water by other alternative water re
ch applicationjexpressed in kWh/m3;

e

is the;number of different reclaimed water applications.

the amount of electricity use per cubic meter of water by reclaimed water for each
pressed-in kWh/m3;

on, monthly

hly mean or

htive water

.g. diverted water, desalinated water, etc. The reduction in electricity use reduction due to the

Formula (6):

(6)

sources for

application,

NOTE

alternative water resources.

© IS0 2024 - All rights reserved
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6.3.3 Reduction of greenhouse gas (GHG) emissions

Reclaimed water use can reduce GHG emissions by reducing electricity use and chemical reagent dosage
without extracting extra water sources, and using biogas conserved during wastewater treatment and reuse
processes. The reduction in GHG emissions can be calculated using Formula (7):

BS = B3’1 +Bg'2 +B3'3
33,1 = Bz XfC
(7)
B3,3 = Gl +GZ
where
B; isfthe reduction in GHG emissions, expressed in kg CO,-eq;
B3 isfthe reduction in GHG emissions due to reduced electricity use, expressed in kg CO,-e[y;
B;, isfhereduction in GHG emissions due to reduced chemical reagent conmsumption, other fonsumable
arld wastes generated, expressed in kg CO,-eq;
B3 3 is|the reduction in GHG emissions due to biogas productiom during water reclamatiop and reuse
prjocesses, expressed in kg CO,-eq;
B, isfthe reduction in electricity use, expressed in kW-h;
f.  islthe conversion coefficient, expressed in kg CO,-&q/kW-h;
C; is[the amount of reduced chemical reagent corsumption, other consumable and wastejs generated
dye to reclaimed water use, expressed in kg chemical or other consumable and wastes;
E; isfthe carbon emission factor related-to, chemical reagent production, other consumableland wastes
gdnerated, expressed in kg CO,-eq/kg chemical or other consumable and wastes;
E, isthecarbon emission factor related to chemical reagent transmission, other consumablg and wastes
ganerated, expressed in kg-€0,-eq/kg chemical or other consumable and wastes;
G; isfthe reduction in GHG.emissions due to biogas (i.e. methane gas) collection and use dpring water
reclamation and reuseprocesses, expressed in kg CO,-eq;
G, is|the reductiefiin GHG emissions due to reduced fuel consumption as a result of biogas use, ex-
prfessed in kg€0,-eq.
GHG emissjons sueh as CH, and N,O resulting from biological treatment process can be calculated, if
necessary. [[hé\calculation of detailed GHG emissions over the whole water reuse system dan refer to
ISO 20468-}.

Due care is suggested to be taken to prevent duplication when counting the reduction resulting from
effective biogas utilization and the reduction of GHG emissions resulting from energy consumption.

6.3.4 Achievement of E-flows

Reclaimed water use can improve the ecological or environmental flow condition due to the replenishment
of deficient flows. The achievement of E-flows by reclaimed water use can be calculated using Formula (8):

By

_%&

)

© IS0 2024 - All rights reserved
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¢
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is the degree of E-flows achievement;
is the amount of reclaimed water used for E-flows improvement, expressed in m3;

is the amount of deficient E-flows, expressed in m3.

6.3.5 Ecosystem protection/restoration

Reclaimed water use can facilitate ecosystem protection and restoration and promote related biodiversity
by increasing species number and numbers of rare, fragile and sensitive plant, animal and microorganism
communities. For detailed information regarding water-related beneficial impacts on ecosystems,

ISO 14002-7
6.4 Socig

6.4.1

The local
reclaimed v
surveys, ing
constructi
surface w

can be used as reference.

1 benefits

Improvement of local natural environment

hatural environment can be improved by improving water eCoelogical conditio
Fater use. The improvement level of local natural environment can'be determined by
luding improvement of aesthetic pleasure, creation of landsecapé environments, rest

of wetland ecosystems, improvement of water body recreational functions, impif

a(iIZr quality, recovery of ground settlements, etc. More inférniation can be found in Talj

6.4.2

Improvement of regional natural environment

The implenpentation of large-scale regional water reuse \projects can also influence the regiq

environme
and biodive

t, such as regional groundwater aquifer protection, local climate condition, naturs
rsity enhancement, etc.

6.5 Econjomic benefits

6.5.1 Avg

In water ut
additional 1

Avoided co{

ided cost

lities field, avoided cost-generally refers to incremental costs associated with not h3
esources nor services-while meeting demand requirements.

ts of reclaimed water use are generally due to the substitution of conventional watg

with reclaijned water, ineluding savings in bills, capital investments, operating costs of energy

and labour
with reduct

for water treatment, transmission and distribution. The capital and operating saving
ions in wastewater collection and disposal (e.g. disposal of wastewater or treated eff

river, lake dr sea),-as.well as energy charges, can also be included in avoided costs.

The total ay

hount'of avoided costs described above for each facility or item in the boundary can

ps through
satisfaction
oration and
ovement of
le A.dl.

nal natural
] amenities

ving to use

r resources

chemicals,
b associated
luent to the

be obtained

as the redulced_costs of life r‘yr‘]p cast (l ('(‘) hy using reclaimed water LCC can be calculated
ISO 20468-8 based on life cycle cost of treatment systems for water reuse, using Formula (9):

C=C,+Cy+Cy

© IS0 2024 - All rights reserved
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the avoided cost calculated as life cycle cost, expressed in LCY/year;
the capital cost, expressed in LCY;
the operating and maintenance cost, expressed in LCY/year;

the disposal cost, expressed in LCY/year.

6.5.2 Net present value (NPV)

Comparison of economic benefits and costs over a certain period to determine the project performance is

important for project managers and decision makers. The net present value IS o€ O
used indicqtors to assess the economic feasibility of a project. To ensure fair comparisons,
benefits anfl costs are adjusted using a discount rate. The NPV of a water reuse project-can b
using Formpila (10):
T
F,

V=

F=B-(
where

%4 if the net present value (NPV), expressed in LCY;

F i

i i

~
—

[

T

B i
C i
The value o

If the ¢

acceptdd, i.e. the returnyexceeds the predefined discount rate.

If the ¢
expens

A net eresent value of 0 indicates that the investment earns a return that equals the discd
this caqe, the internal rate of return (IRR) can be introduced.

if the period in which cash flows occur;

5 the net cash flow (NCF) of a period, expressed in LCY;

5 the discount rate, expressed in percent (%);

5 the project lifespan;

5 the value of the economic benefit, expressed in LCY;

5 the value of the cost, expressed in LCY.

f NPV can help determine the economic viability of a water reuse project.
alculated NPV is-positive, it suggests that the investment is profitable, and the prg

alculated NPV is negative, it suggests that the investment is not economically feas
bs are higher or occur earlier than the returns.

commonly
1 economic
b calculated

(10)

ject can be

ible, i.e. the

unt rate. In

6.5.3 Internal rate of return (IRR)

The internal rate of return (IRR) can be used to assess the long-term economic profitability of a water reuse
project. The IRR of a water reuse project can be evaluated using Formula (11):

T
D (€=Co) (1+R) =0

t=0

© IS0 2024 - All rights reserved
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T
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is the internal rate of return, expressed in percent (%);
is the net cash inflow of a period, expressed in LCY;

is the net cash outflow of a period, expressed in LCY;

is the period in which cash flows occur;

is the project lifespan.

If the calculated IRR is greater than the selected discount rate, the water reuse projectis considered justified.
General]y' for prn}'nrfc thatlast fora ]nng time itis recommended to use lower values of discou
in projects yith a shorter lifespan. Furthermore, the cost analysis in planning of a decentralized
treatment gnd/or reuse can refer to ISO 24575.

nt rate than

7 Procedures of benefit evaluation of reclaimed water use

7.1 Bendfit evaluation flow chart

The benefitlevaluation system of reclaimed water use can be performed acéording to the flow ch

in Figure 1.

wastewater

irt depicted

© IS0 2024 - All rights reserved
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a) Identification of evaluation
objects and targets

b) Identification of boundary b) Determination of evaluation period

| |

Description of project content

Figure

7.2 Proc

c) Characterization of reclaimed water

d) Selection of evaluation indicators

e) Collection of evaluation data and material§

f) Calculation of quantitative indeXes
Evaluation of qualitative indexes

l Evaluation results not
satisfactory

g) Compfehensive
evaluation

| h) Evaluation report |

( i) Archiving of documents )

| — Flow chart of procedures for conducting benefit evaluation of reclaimed water use

bdures;and considerations of benefit evaluation

The whole 6

valuation generally includes several procedures. Specifically, the first two steps of th¢ evaluation

are to ident

Ify objects and targets, and then to specify the boundary and time frame for the evaluation. The

third step is to confirm the type of the project, whether it is a water reuse project or a regional water reuse
system. The 4th and 5th steps are to identify whether it is a project under planning or in operation, and

then to clar

ify the reclaimed water use quantity. The evaluation indicators should be selected by the users

or practitioners. The qualitative or quantitative results should be determined or obtained via calculations.

Afterwards

, the evaluation report can be generated.

The following considerations should be addressed in each procedure of benefit evaluation of reclaimed

water use.

a) The benefit evaluation objects and targets should be clarified at the beginning. The evaluation objects

include

water reuse project, and regional water reuse system. For a specific water reuse project, the

reclaimed water management agencies, reclaimed water suppliers and/or reclaimed water users

© IS0 2024 - All rights reserved
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g)

h)
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are mainly in charge of the evaluation. For the water reuse project in a regional area, the relevant
administrative regulatory departments and/or reclaimed water management agencies are mainly
responsible for the evaluation.

The evaluation boundary of benefit evaluation generally starts from the treated effluent of municipal
wastewater treatment plants and considers the key components of water reuse systems, including
reclaimed water treatment, transmission and distribution, storage and use. The evaluation boundary
of a specific water reuse project normally also incorporates the end user sites. For a regional water
reuse system, the source water, water reclamation plant, reclaimed water transmission and distribution
pipe network, and environment buffers and storage facilities (e.g. urban water systems, environmental
water bodies and wetlands) should be involved in the boundary. For detailed conditions of the boundary
for evaluation, ISO 20468-2 can be used for evaluation based on GHG emissions, and ISO 20468-8 for
evaluation based on LCC. The evaluation period should be calculated in multiyear basis, with the specific
time pdriod determined by the users.

The reflaimed water system is complicated; the benefit evaluation of reclaimed water|use should
considgr reclaimed water users, applications, reclaimed water quality and quantity, ete.

Evaluation indicators should be identified according to the evaluation needs; project characteristics,
regiondl water resources, geographical, social and economic conditions, etesRecommended evaluation
indicatgrs are illustrated in Annex B.

The relpvant data and material required for the evaluation can be obtained through literaure review,
data collection, field investigation, experimental test, questionnairéSurvey, etc.

The calculation of quantitative indicators can be performed:based on different formulae.|Qualitative
indicatprs can be evaluated in a descriptive or relatively comparative manner.

The cqmprehensive benefit evaluation should include the benefits from resources) ecological
improvement and environmental gains, social aesthetics, and economic savings. Various indlicators can
be weighted to obtain a comprehensive evaluatiofi’score. The weights can be determined by Delphi,
hierarchical analysis and/or entropy method. If the evaluation results obtained from the conmpprehensive
evaluatlion step are not satisfying in the lightof expected outcomes by authorities or mpanagement
agencigs and additional information is received from suppliers, users and/or practitioners, iferation can
be conducted from the description of project content step.

The comtents of the final evaluation‘report generally include evaluation objects and targetg, boundary,
period,| project content, reclaimed" water use quantity, evaluation indicators, evaluation methods,
evaluatfion results, conclusions;.etc.

The evaluation report andaelevant material should be recorded, categorized and archived.

© IS0 2024 - All rights reserved
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Annex A

(informative)
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Indicators for the evaluation of natural environment improvement by

reclaimed water use in the social benefit category

Table A.1 summarizes several indicators for the improvement of natural environment by reclaimed water

use, which falls in the social benefit category.

Table A.1|]— Examples of evaluation of natural environment improvement by reclaimed‘water use
Aspects of the Score
improvement of
2 3 5

natural epvironment

pleasure

Improvement of aesthetic

Improvement of
landscape epvironment

Revitalizati
ecological sy

n of wetland

ystem

for recreati

Improvement of functions
nal purposes

water qualit

Improvement of surface
y

Recovery of
surface subs

idence

NOTE Tabl
of the degree
slight improv
significant in

e A.1 indicates the factors that can be evaluated and the scores that can be applied during the evaluati
of improvement of natural environmentin-terms of different aspects is based on a scale of 1 to 5: injsignificant to
lement (score = 1), slight to mild improvement (score = 2), mild to moderate improvement (score = 3)f moderate to
provement (score = 4), and signifigantto substantial improvement (score = 5).

n. The rating
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Annex B
(informative)

Recommended evaluation indicators for different scenarios

B.1 Recommended evaluation indicators for different reclaimed water uses

The recommended evaluation indicators for different reclaimed water uses are shown in Table B.1.

TaLle B.1 — Recommended evaluation indicators for different reclaimed water us

ies
Reclaimed water uses or applications
Indicator . i
t Indicators I.eran Landscape Ecological Industrial | Agricultural | Grpundwater
category miscella- flow replen- 2Ny -
use . use irrigation echarge
neous use ishment
Conventional
water resource v v v V V V
savings
Energy resource J
Resource recovery
benefit Carbon resource
recovery v v v v v v
Phosphorous
resource recov- Vv v N v v v
ery
Reduction of
contaminants v v v v v v
Reduction of
electricity use v v v v v v
Ecological [|Reduction of
and envi- greenhouse gas ¥ v V v V v
ronmental ||emissions
benefit Achievement of J
E-flows
Ecosystem
protection Vv N v
restoration
Imprevement of
local'natural v Vv Vv v
Social environment
benefit Improvement of
regional natural v v v v v v
environment
Avoided cost v Vv v v
Economic  |netpresentvaluel v v v v v
. (NPV)
benefit
Internal rate of
return (IRR) v v v v v v
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