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What?

11SD has developed a database that compiles
available knowledge on the valuation of
infrastructure project externalities, direct
costs and climate risks.




Why?

O

Designed to support the estimation of financial
performance of infrastructure assets.

It includes the value of externalities and
climate risks that are typically unaccounted for
in conventional project assessments.

It also provides some direct costs of
infrastructure.



How?¢

Data Collection

Literature Review
Data pulled from relevant peer-
reviewed journals and case studies

Public Data
Data provided by governments, NGOs
or businesses



Infrastructure Types




ﬂ Externalities

a4

Environmental (1,059 rows)
A Social (291 rows)
Governance (4 rows)
Direct Costs (196 rows)

Costs of implementation
Costs related to operation and management

@ Climate Risk (511 rows)

Effects of climatic changes on infrastructure
o Linkage to relevant Copernicus datasets

What values does the
database include?¢




O
Environmental
Air pollution, climate change impacts, ecosystem
services, environmental remediation, water
discharge and pollution, and water use and
withdrawal

o

Externalities
included

Child labour, community development, customer
satisfaction, changes in marketability, health
and safety, labor demand, labor opportunity

costs, and property value changes
@ Governance
Bribery and corruption, and vision

and monitoring




O

Costs Related to Implementing

Infrastructure
Cost per unit of material
Construction costs

Direct costs

included |
Maintenance costs

Land use costs
etc.




O

Impacts of Climate Change on
28 Infrastructure

Changes in energy demand

Changes in efficiency/ capacity of infrastructure
Changes in durability/ performance of
infrastructure

Costs related to adapting/ failing to adapt to
climate change

Climate risks
included




How does the
database
function?@

Infrastructure type
Externality type

Stage of the project life in
which the cost is incurred




Database Structure:

Externality type

Adr Pollution

Adr Pollution

Adr Pollution

Ajdr Pollution

Adr Pollution

Adr Pollution

Adr Pollution

Ajdr Pollution

Adr Pollution

Adr Pollution

Adr Pollution

1 P Environmental Externalities

|1| Subset of externality tvpe

Waluation of air emissions-
Adreraft, locomotives and marine

vessels
Waluation of air emissions-

Adreraft, locomotives and marine

vessels
WValuation of air emissions-

Adreraft, locomotives and marine
vessels

Waluation of air emissions- Area
SOUrCEs

Waluation of air emissions- Area
SOUrCes

Waluation of air emissions- Area
SOUrces

Valuation of air emissions-
Cement kilns

Waluation of air emissions-
Cement kilns

WValuation of air emissions-
Cement kilns

Waluation of air emissions- Cake
Ovens

Waluation of air emissions- Cake
Ovens
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Social Externalities

Governance Externalities

(] unit

USDvton

USDvion

UsDvion

USDvion

USDvion

USDvion

USsDyvion

USDvion

USDvion

USDvion

USDvion

Direct Costs

2100000

TTO00

6200

2R0000

43000

GROO

20000

IR000

4900

45000

Climate risk +

Column A: Identifies externality
being evaluated

Column B: Provides supplementary
information on externality

Column C: Identifies the
parameter

Column D: Identifies the unit and
currency

Column E: identifies the
corresponding value of the externality



About T 1Source 1 ¥ | Source 2 T 'Reqgion
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Thase valves are derived from the sovress in the " sovres 2" column and :
wara tsed in Haozhi Pan's study to assess the environmental services
providad in a regional model of Chicago. This sovree valees ecosystem
sarvicss based on ecosystem types and could be vsad to value the
opportunity cost of destroving one of these scoswstem types in the
These valses are derived from the sovress in the " sovree 2" column and
werz tsed in Haozhi Pan's study to assess the environmental services
provided in 2 regional model of Chicago. This source valves scosystem
services based on ecosvstem types and could be used to valve the
opportunity cost of destroving one of these scosystem types in the
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The sourcs evalvated the socio-sconomic externalitizs of mining in
Casar, Colombia and estimated a varisty of external costs related to
mining in the area. The valvation was ragion specific but could have
implications that are applicable to similar rerions. Valses are given in
2012 USDi'ton coal produced.

The source evalvated the socio-sconomic externalities of mining in
Casar, Colombia and estimated a varisty of external costs related to
mining in the arza. The valvation was region specific but could have |
implications that are applicable to similar regions. Valses are given in |
2012 USDi'ton coal produced. !

Ce=ar,
Colombia

Cesar,
Colombia

1
I
This study examined mangroves along the sovthern coast of Kenva. The i
data was acquired throvgh survey techniques to identify which scosystem |
servicss mangrovas provided to the local populations. Values were :
averagad for each of 4 main sites examined, : Kenya
i

This study examined mangroves along the sovthern coast of Kenva. The i

data was acquired throvgh survey technigues to identify which scosystem |

sarvicss mangrovas provided to the local populations. Values wers 1tp Cogztal Management & Caze Study of Kenua's
averagad for sach of 4 main sites examined, |Mangml.lg_l"_guaﬂ; Kenya

M|

Environmental Externalities Social Externalities | Governance Externalities | Direct Costs Climate Risk

Column F:
Information about the source,
the value and how the value

was obtained

Columns G and H:

Linked sources

Column I:
Region (if value or case study
are region-specific)



-R Columns J-P: Indicate which infrastructure type is impacted
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Environmental Externalities




Dperation and
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E| Decommission

Social Externalities

Governance Externaliti

®

Columns Q-S:

Indicate in which part of the
infrastructure project’s life
the cost is incurred:

Construction
Operation and management

Decommissioning



Q

Emission

Relevant to

Scenario |~ | Copernicus |~ Copernicus dataset

RCF 85
(wet)

RCF
8 3(normal)

RCP 45

RCP 45

i

X

Water quantity indicators for Europe

Water quantity indicators for Europe

CORDEX regional climate model data on single levels for
Europe

CORDEX regional climate model data on single levels for
Europe

- Values

(Unregulated River Flow) Volume rate of
water flow that is transported through a given m™3/s (% change

cross-sectional area for future)

(Unregulated River Flow) Vohune rate of
water flow that is transported through a given m™3/s (% change

cross-sectional area for future)

(10m Wind Speed) The magnitude of the two-
dimensional horizontal air velocity. The data
represents the mean over the aggregation

period near to the surface. m's
(10m Wind Speed) The magnitude of the two-
dimensional horizontal air velocity. The data
represents the mean over the aggregation

period near to the suface. m's

Climate Risk (+)

Environmental Externalities Social Externalities Governance Externalities Direct Costs :

~ | Units i

Within Climate Risk
Tab:

Column Q:
Emissions scenario corresponding
to value

Column R;
|dentifies if the value can be linked
to a Copernicus dataset

Column $-U:

The title of the relevant Copernicus
dataset, the values that correspond and
the units associated with these values.



Example of Database’s Application ®

Scenario: Comparing Wind Energy and Coal-Powered Energy Sources

ey T T s v g @ o

@ Energylnfra;rumure (I) SeIeCt Tqb relqted 1.0
b externality type:

24 Ascending 2} Descending

e e.g. Environmental
Filte !

By color: | Mone

Does Not Equal f 1 |

S (ii) Filter by infrastructure type

o | (Columns J-P):

| {Blanks)
e.g. energy infrastructure

x 4
Clear Filter
X v can v
X
L

> Environmental Externalities Social Externalities Governance Externalities Direct Costs Climate risk sl




A B C 8] E

(iii) Filter by externality

Externality tvpe T | Subset of externality bype ¥ |Parameter T | Unit ¥ Value -

type that is of interest
EDvton 2100000 (Column A):
Valvation of air emissions-Aireraft,

Air Pollution locomotives and marine vessals 202 UiDvton TT000

Valvation of air emissions-Aircraft,

[ =]
L

Air Pollution locomotives and marine vessels pm2. 5

Valvation of air emissions-Aircraft,

[ ] ]
Air Pollution locomotives and marine vessels . Ni0=x UsDvton 6200 e. g ° q I r p O I I Uf I O n

[ 2]
L

Air Pollution Valvation of air emissions- Arsa sources pm2. 5 UsDvton 280000

Air Pollution Valvation of air emissions- Area souress 202 UiDvton 43000

Air Pollution Valvation of air emissions- Area sources N0 UiDvton 6300




Subset of externali
“aluation of human health

impact of PM emmission- (High

population density (= 1000
Valuation of human health

impact of PM emmission- (High
population density [ = 1004
Waluation of human health

impact of PM emmission- (High
population density [ = 1004
Valuation of human health
impact of PM emmission- (High
population density (= 1004
Waluation of human health

impact of PM emmission-

{(Medium population density { =
Waluation of human health

impact of PM emmission-

{(Medium population density { =
Valuation of human health

impact of PM emmission-

{(Medium population density { =
Waluation of human health

impact of PM emmission-
{(Medium population density { =
Valuation of human health
impact of PM emmission (Low
population density (< 20
Waluation of human health
impact of PM emmission (Low
population density (< 20
Valuation of human health
impact of PM emmission (Low
population density [ < 20
Waluation of human health

impact of PM emmission (Low
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Flvase  Flason
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|

|

|

1 .
iconventional coal-
I

|

:mm-'cntiuna.] coal- in accordance

:v."iﬂj current legislation

azilian coal

conventional coal-1C

wind plants

conventional coal- Brazilian coal

rconventional coal- in aceordance

:v."iﬂj current legislation
|
|
|

:mm-'cnﬁnns] coal-1C

I
I
I
\wind plants
:
I

| . e
rconventional coal- Brazilian coal
I

convenfional coal- in aceordance

|
1
:with current legislation
l
1
1

1 1w

Sort

A4 Ascending

By color:

Filter

By color:

Choose One

+ wind plants

1Health Impacts of PNV
:mnsi.dcring merbidit
0 | caleulated considering

LN NN E |r|'r\1,~|!

Parameter

(=)

Z 4 Descending

Mone
MNone
L2

Q

i

pm10

pm2.5

Small hydro-plants
s02

solar

VvoC

wind {off)

wind {on)

Clear Filter

ernalities

Social Externalities

Governance Externalities

Direct Costs

cw wan F R | - -

Climate risk +

(iv) Filter further by
parameter to obtain
relevant values (Column C):

e.g. parameters relevant
to wind and coal power
generation




The database yields relevant information from two sources:

=

A B [ c D | E |
| j
Externality type ~T| Subset of externality tvpe :Pa.ra.meter T Unit ¥ | Yalue : .
T T
Valuation of human health impact of BM ! | H I 1-h m -l- f m
emissions- (Hizh population density { > 1000 : | eq [ CIC S ro
Air Pollution inhabitants' km"2)) :cnmbu.mad ewcle natural zas USDvkWh 0 :
WValuation of human health impact of PA 1 : o o o
smiions- Flgh poplation denity (> 1000 | <4mmm parficle emissions base
Air Pollution inhabitants' km"2)) auclzar plants UEDvkWh 0 :
WValuation of human health impact of PA : : ~ ~
emissions- (High population deasity (> 1000 | ! I -I- d -I-
Air Pollution inhabitants' km"2)) :cmventimal coal- Brazilian coal UEDvkWh 210695 : O n p O p U O I o n e n S I y
Valuation of human health impact of PM : !
emissions- (High population density (> 1000 :cmventimal coal- in accordancs with :
Air Pollution inhabitants' lon"2)) icurrent legislation USDviEWh 12.65 |
Valuation of human health impaet of PM : :
emissions- (Hish population density ( > 1000 | :
Air Pollution inhabitants' km"2)) :cmventinnal coal-Imported coal USDvkWh 233.08 : ° °
Valuation of human health impact of M i ! -I- d -I- b
oo Moo population donity (> 100 | | Cos ue 1O caroon emissions
Air Pollution inhabitants/ km"2)) :cmventimal coal- Brazilian coal USDvkWh 210.69 :
Valuation of human health impact of PM : : °
emissions- (Medivm population density { > 100 |conventional coal- 1n aceordance with 1 Th I f y I f h p | t
Air Pollution inhabitants’ fm"2)) | current legislation USD/EWh 1263 | Ove r e | ec C e O e q C q n
Valuation of human health impact of PA : :
emissions- (Medivm population density { > 100 : :
Air Pollution inhabitants' km"2)) :cmventimal coal-Imported coal UEDvkWh 2331 : q S e O n C q r O n T q X vq U e
Valuation of human health impact of PM : I
emissions (Low population density { <20 : |
Air Pollution inhabitants lem"2)) conventional coal- Brazilian coal USDvkWh 42.13 :
i Externaliti Social Externalities rnance Externalities i Clima |
Environmental rnalities Social Externalities Governance Externalities Direct Costs Climate Ris | Externali . St of cxteruali . EParameter ] Unit ~| Value
Lxternality type Subselof externality fype - = = —
]
Valuation of carbon emissions by i
Air Pollution energy type- life cycle costs \wind (off) USD/plant 654.836
1
1
Valuation of carbon emissions by i
IAir Pollution energy type- life cycle costs |Coal USD/plant 55510.715/33
1
1
Valuation of carbon emissions by |
|Air Pollution energy type- life cycle costs iwind (on) USD/plant 1049.074



Similarly, filtering in climate risk tab with respect to wind generation
and coal generation yields information on plant performance
changes due to climatic changes:

A B C D E F G H
|Externality Type ¥ | Externality Info | ¥ | Parameter «T| Unit ¥ | Value * | About ¥ | Source ¥ |Source 2| ¥ | Region | ¥
T . = TOTTETT B, WITOEESE G JI0 SIETTETT
Yo/l degree C cooling water temperature on - Kallbekken (2009)- "The impact of
gas and coal increase in temp of the thermal efficiency of climate change on the electricity
Energy generation  Thermal power power plant environment 0.8 nuclear power plants" was market: A review™ Baltic region
\ il b o Bl JennTler
% production Rayleigh wind speed Harrison and Wallace (2005)- Cronin,
decline/ 10% distribution. Sample 3MW "Climate Sensitivity of Marine Gabrial
|Energy generation Wind power decrease wind speed 12 wind turbine and Pelamis wave Energy” Anandarajah,

The relevant Copernicus dataset is identified in Column S
(corresponding values and units in Columns T and U)

Q R 5 T U
Emission  Relevant to
] Scenario ¥ | Copernicus ¥ | Copernicus dataset E Values E' Units E'
X CMIP5 daily data on pressure levels (air temperature): the temperature of the air K

(10 m wind Speed) Magnitude of the two-
CMIP5 monthly data on single levels/ CORDEX dimensional horizontal air velocity near
X regional climate model data on single levels for Europe thesurface. s



Similar strategies can be employed for other externality ()
types, direct costs or infrastructure project types

Examples of social externalities and direct costs:

A B C D A B C D E
Externality type E Subset of externalitiy type E| Parameter E Unit E| Cost type E Subset of externality type E Parameter E| Unit E Value Eg
. L ! Flood proofing costs based on flood USD/Linear foot i
Community Development from local employment spending in income %
Flood Control proofing measure Sprayed-on cement of wall covered 16.8 i
. L 1
® Externality type tional spending in @ Cost type USD/Linear foot ;
Community Development om USD/Person/year |
y L ' Sort pmy / Iy Flood Control | Sort !'oof membrane of wall covered 5.7 f
. : 1
A, Ascending 2, Descending of customer 44 Ascending 24 Descending USD/Linear foot i
Customer Satisfaction e T faction survey UsSD/person Flood Control By calor: [ None E of wall covered 12 £
1
Filter cipation of experts Filter e line around i
Customer Satisfaction : inels or interviews  USD/person - [ .
By color: | Mone I Flood Control By color: | None E USD/Linear foot 31 f
i 1
Choose One a | M y: Fine for child Choose One a M i
Child Labar Q e violstion USDychild Flood Control a 1g check valve  USD/Each 1060 f
' ' 1
Community Developn_'lent Energy Consumption nd sump pump i
Child Labor Costs related to Mobility ntial jail time years Flood Control Erosion Prevention ick-up battery) USD-Lump sum 1710 i
Customer Satisfaction Elood Control 1
Health and safety: citizens Irrigation USD/Linear foot i
Health and Safety: employees Health and Safety: employees kplace fatality USD/case Flood Control i lood shield of shield surface 375 f
\OR reportable Road Construction 1
Labor demand created ! Hicle O . ) :
Labor opportunity costs ¥ (major or over venicle Operation USD/Linear foot i
Health and Safety: employees - 2 calendar days) USD/case Flood Control Vehicle Production 1 flood shield  of shield surface 117 f
Marketability Changes I - ' - : ) |
rreportable injury 1
Waste and waste management le or fewer i
Health and Safety: employees wdar days) USD/case Flood Control I z USD/bag 3-6 f
I T ) 1
—— —— Sandbag wall +1 m i
» Environmental Externalities Social Externalities Governance Externalities Direct Costs Climate risk ™ e a '- ML . NS NI T E— sl TraT A —annnon £
o » Environmental Externalities Social Externalities Governance Externalities Climate risk
ieady HH E _— — — +



Thank Youl!
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