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“I believe that the great part of
miseries of mankind are brought
upon them by false estimates they
have made of the value of things.”

Benjamin Franklin, 1706-1790
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Opportunity Cost

Yay' | found a dolla

I'll give you three
quarters if you throw
away that dollar

Aww...my enjoyment of this
dollar decreases due to the
opportunity cost of 3 quarters
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Ecological
Economics

Environmental
Finance

Environmental
Economics
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Environmental Finance: Financing Environmentally Responsive
Projects / Activities

Environmental Finance is the use of various financial
instruments (most notably land trusts and Emissions trading)
to protect the environment. The field is part of
both environmental economics and the conservation
movement.
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Governance structure

Intermediaries

—» Beneficiary ¢ ¢ Land user

—» Beneficiary E: ﬁ Land user

Beneficiary — —®  Financing Payment Land user
—P " ———p . P

|y Beneficiary __—» mechanism mechanism ——» Land user

__» Beneficiary 7’ Q: Land user

— Beneficiary Land user

Ecosystem services

www.inforesources.ch
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Subsidies; Taxes and
charges;* Performance
bonds and deposit-refund
schemes:* Tradable
permits and rights,
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Subsidies
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Subsidy India Biogas

The pattern of Central Financial Assistance under National Biogas and Manure Management Programme

w.e.f. 15t November 2009 and for remaining period of 11t" Plan.
SI. No. Items for Central Financial Family type Biogas Plants Family type Biogas plants under
Assistance(CFA) under CDM NBMMP**

1 cum 2-4 cum 1 cum 2-4 cum

A. Central Financial Assistance to beneficiaries of Biogas Plant (in Rs. per plant)

1. NER States, Sikkim (except plain 11,700 11,700 14,700 14,700
areas of Assam)

2. Plain areas of Assam 9,000 9,000 9,000 10,000

3. Jammu & Kashmir, Himachal 3,500 4,500 4,000 10,000

Pradesh, Uttrakhand, Niligiri of
Tamil Nadu, Sadar Kursoong &
Kalimkpong  Sub-Divisions of
Darjeeling, Sunderbans (W.B.)

o
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GBI Subsidy India Solar

CsP
Rajasthan Sun: 10.11
Lanco: 8.63
KVK: 9.34
Godavari: 10.34
Corporat Ispat: 10.38
Aurum: 10.33
PV
Khaya: 11.50
DDE:11.55
Electromech: 11.60
Vasavi: 11.65
Finehope: 11.65
Newton: 11.70 1 PV
Greentech: 11.70 - Electric: 12.49
Saidham: 11.75
Mahindra: 11.89
Azure: 11.94 =
Maharashtra: 12.24 :
Viraj: 12.37 ~ly Oy

Northwest: 12.38
Sunkdison: 12.39
Alex Spectrum: 12.49
10C Itd: 12.54

Punj Lloyd: 12.73

PV
i
Amrit: 12.75
Precision: 12.76
PV Rithwik: 11.97
Camelot: 10.95 Sai Sudhir: 12.00
Welspun: 12.64
PV PV
KPCL:11.69 cccL:12.70
Coastal: 12.60
Median Bid PV: Median Bid CSP:
INR 12.00 INR 9.50
Sunday, 2 December 2012
Solar Power - 30% Subsidy in India
Photo Voltaic Solar Power - although considered quite expensive is actually becoming practical and viable with
falling prices in cost of generation. This is mainly attributed to the significant cost in fall of PV Modules - which
form a significant component of the project cost. (More about Photo Voltaics) -
© IORA Ecological Solutions Pvt. Ltd. 2015-16 [I(Qﬂ Soltions



TOP TEN GLOBAL MARKETS FOR LOW-CARBON GOODS AND SERVICES (2009)
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China
Japan
India
Germany
France
Spain
Brazil
Italy

United States
UnitedKingdom

Low-Carbon Market Growth Rate . Low-Carbon Market Value
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Conservation Banking — How?

$$
>
Forest/ Wetland Equivalent Parcel
Diversion < Conserved

Conservation

Credits
Real Estate Species/ Weltland
Development Bank
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Current State of Biodiv Markets

Biodiversity and ecosystem

service market opportunities

Certified agricultural products
(2.9.. organic, fair-trade)

Certified forest products

Forest-based carbon offsets
In regulated markets
(e.g. COM, REDD+)

Forest-based carbon offsets
in voluntary markets
(e.g. VCS)

Payments for ecosystem services
mediated by government

Govemment payments
for water-related
ecosystem services

Voluntary payments for
watershed management

Biodiversity offsets in regulated
markets (e.g. US wetland banking)

Voluntary
blodiversity offsets

Bio-prospecting agreements

Land trusts, easements and other
fiscal incentives for conservation
(@.g. TNC programmes In
North America and Australia)

2008 (actual) (est.) 2050 (est.)
$40billion $210 billion $900 billion
(2.5% of global
food and beverage market)
$5 billion $15 billion $50 billion
of FSC-certified products
Varlous pllots $5 billion $5 billion
(e.0. New South Wales GHG Abatement
Schama): $0.5 million
$21 million in 2006 $5 billion $5 billion
£3 billion $7 bllion $15 billion
$5.2 bilion $5 billion $20 billion
Various pliots such as In Costa Rica, $2 billion $10 billion
Ecuador, etc: $5 milion
$3.4 bilion $10 billion $20 billion
$17 milion $100 milion $400 million
$30 milion $100 million $500 million
$8 billion $20 billlon Difficult to predict
In U.S. alona

Adspted fom: http://modemoms. ecosystemmakalplcs. com/rspositary/modemoms_documents/PES_MATRIX_0E- 15.08_aritertsd. 1. pcf|

© IORA Ecological Solutions Pvt. Ltd. 2015-16

Ecological Solutions



Biodiversity Markets

Regional Payments

North America $1.4-$2.5 billion
Central and South America $2.65 million
Africa Unknown
Europe Unknown

Asia >$390 million
Australia/New Zealand $1.3 million

Total known REGIONAL PAYMENTS per annum  US$1.8 - $2.9 billion

Active Programs

North America 14
Central and South America 5
Africa 0
Europe 4
Asia 4
Australia/New Zealand 12
Total ACTIVE Programs 39
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Green Bonds

IFC Green Bonds support climate-related
investments across the globe

The IFC Green Bond program supports
one of IFC’s strategic priorities to develop
and promote innovative financial products
that attract greater investments to climate-
related projects. To date, [IFC medium
term Green Bonds have raised $1.2 billion.
The proceeds of the bonds are set aside in
a separate account for investing exclusively
in renewable energy, energy efficient, and
other climate-friendly projects in developing
countries. The most recent transaction

in April 2012, raised $500 million. In », —

[T 5 _ SN

our fiscal year ending ]

ENERGY EFFICIENCY FOR
LEADING INDIAN PAPER MILL

(oo

-

JK PAPER LTD.
Croclirg ladslirg imiprotbiored

JK Paper Ltd., operates two paper plants in
India with a combined capacity of 185,000

tons per year.

IFC assisted JK Paper with a resource ef-
ficiency assessment which identified annual
savings of 15.6 gigawatt-hours of electricity,
3,336 metric tons of coal and 3,427,350
kilolitres of water - representing $1.86 mil-
lion p.a. IFC, through a special fast-track

invested $1.6 billion ir  KOTean Exp-Imp Bank $500m Green Bond: way-
transactions. oversubscribed, 95bps over UST. Bingo & bravo!

Posted on 22. Feb, 2013 by Sean Kidney in blog

As reported yesterday, the Export-Import Bank of Korea (Kexim) has issued its first

“green” or climate friendly bond — $500m in size, 5 year tenor, coupon 1.75%. This
is the first benchmark-sized bond marketed as a green bond outside the multi-lateral
development banks. A big step forward and a big contribution from

standard-bearer of Green Growth Government.

Korea, the

© IORA Ecological Solutions Pvt. Ltd. 2015-16




Cap and Trade

CAP
UL Sl CO; s ‘0..

< Leftover
’ allowance %
for sale :
.
‘O
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Carbon Markets

2010

2011

Volume (MtCO,e) Value (US$ million) Volume (MtCO.e)
Allowances market

Value (US$ million)

EUA 6785 133598 7853 147848
AAU 62 626 47 | 318
RMU - - 4 12
NZU 7 101 27 | 351
RGGI 210 458 120 249
CCA - - 4
Others 94 151 26 40
Subtotal 7162 134,935 8081 148,881
Spot & Secondary offset market
sCER 1260 20,453 1734 | 22333
sERU g 94 76 780
Others 10 30 12/ 137
Subtotal 1,275 20,637 1822 23,250
Forward (primary) project-based transactions
pCER pre-2013 124 1458 o1 950
pCER post-2012 100 1217 173 1,860
pERU 41 530 28 339
Voluntary market 69 414 87 568
Subtotal 334 3,620 78 3,889
TOTAL 8772 159,191 10,281 176,020

© IORA Ecological Solutions Pvt. Ltd. 2015-16
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Fragmentation of Carbon Emission Reduction Schemes

Kyoto Protocol \f

W

Kyoto Protocol

b

R&((;]l yoto Protocol
Galifornia Climate A Ke'daﬂsfcen Voluntary

NSW
ACX

Kyoto Protocol

¢

Australia Carbon Trading Schepe Y
NSW Abatement Scheme yoto Protocol
NZETS

A

5
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AB 32

In 2006, California passed Assembly Bill-32 which
requires the California Air Resources Board (CARB) to

reduce greenhouse gas emissions to 1990 levels by
2020.

It is often referred to as requiring a 25% reduction.

o
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Kyoto Protocol

Splits the world into two categories; Annex | (With
Binding Targets) and Non Annex | (Developing
Countries, No Binding targets).

Binding Targets for reduction in Global Emissions

Flexibility Mechanisms:
Emission Trading
Joint Implementation
Clean Development Mechanism

Emission reductions average 5% below 1990 levels

o
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Kyoto Protocol

]
()
c
c
<

Non-Annex |
Not ratified

1’
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Carbon Market Instruments

EUAs: European Union Allowances

European Union Emission Trading System
A Cap and trade system

Europe’ s Adaptation of the Emission Trading Scheme under the Kyoto
Protocol

By Volume and value the largest Carbon Market till date

The primary Carbon Instrument is called the EUA — The basic currency of
the carbon market at the moment

The UNFCCC Targets are distributed amongst European Nations and then
amongst Corporations vide National Allocation Plans

© IORA Ecological Solutions Pvt. Ltd. 2015-16



Carbon CER
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Carbon link to other markets

350
300
250
200

150

Indexed Value
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Carbon Oil Coal
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Carbon Market Instruments

— CERs: Certified Emission Reductions
* Clean Development Mechanism

* Project based mechanism
* Leading to least cost of mitigation

* Technology transfer

© IORA Ecological Solutions Pvt. Ltd. 2015-16
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Clean Development Mechanism

CDM Continued

The reduced GHGs in a Non—AnneXx | countries can be sold to an Annex |
country
Non — Annex |

B
4 < Carbon Credits (CERS) | A CDM project reduces
the GHG emissions

in the CDM country

Emission > Actual emissions

| Value ($9) >
\ J )

Buyer Seller
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CDM Process

ACTIVITY REPORT- RESPONSIBLE
[ i3 )
[ PDD ]

[l—lost Country Approwval ]

Submission of PDD
E Host Country
Approval to Validator

[ wWalidation Report ]

|

Submission of PDD
E Validation Report
to CTDM-EB

[ Monitoring Report]

|

Submission of
Monitoring Report
to DOE-BEB

Werification Report
[ Certification Report DOE-BE

|

Submission of
reguest for CERs

DOE-BE

LTI

|

[ ceErs |

o
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CDM Financing

20 MW Run of River Hydro

Produces 7,00,80,000 Units of Power
56,064 CERs per annum

Annual Income of : Eur 672,768

IRR without carbon 16%

IRR with carbon 18%

o
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CDM Financing

5 MW Solar Power Plant

Produces 1,05,12,000 Units of Power
8,409 CERs per annum

Annual Income of : Eur 100,915

IRR without carbon 14%

gy Mg B

IRR with carbon 16%

A

2>
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THE INTENSIVE "WHO CARES?” UNIT

PROUDLY PRESENTS:

WPEWR% (;we HER, MoRE
O Vg , oxVGEN AT ONCE.
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THEY ARE WORRIED
ABOUT THE ECONOMY.

. Reprodumlon'ngms ohtamahle
) v Cart0onStockicom

o
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Voluntary Carbon Markets

(USD Millions)

700 -

500 -

300

200 -

100 -

2007 2008 2009

o
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Sectoral Breakup: 2010

M Landfill

W Affor/Refor
mWind

M Run-of-river
[ Avoid. Def.

[ Livestock
[JEE & Fuelswitch
[JCoal mine

[ Geo-seq

M Forest Mgmt
M Allowance
[Ag Soil

[JRE - all others
COWastewater
CJAgro-forestry

[1Remaining- all others

[1Not specified

Source: State of Voluntary Carbon Markets 2010
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Advantages: VCMs

— Lower transaction costs as compared to Regulatory
Markets

— Can support much smaller projects

— Price of credits reflects
e Quality of projects

* Premium for additional Community and Environmental
benefits delivered by projects

— Deliver a low cost option to move towards
compliance markets

— The lower price can enable individual compliance

o
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Disadvantages VCMs

— Are known to be less stringent on additionality than

regulatory markets -> reward activities which are business as
usual

— Known to have less stringent monitoring ->reward unreal
emission reductions

o
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VCS

1.Single largest
Voluntary
market
standard
2.Verified

projects
mounted on
Registries
3.Includes
Forestry

CCX
1.Exchange
traded
standard
2.Was the

largest in the

US till recently
3.Includes
Forestry

The Gold
Standard
1.Premium for
high social,
environmental
guotient
2.Forestry not
included

Voluntary Standards

VER+
1.Standard
promoted by
TUV
2.Standard
almost non
existent now

© IORA Ecological Solutions Pvt. Ltd. 2015-16
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Forestry and VCMs

— Forestry projects fall under the AFOLU category and
are eligible to be awarded with VCUs under several

systems:
* VCS

* Plan Vivo
e Several standalone standards

— A number of voluntary A/R and AD projects have
taken place across the world

— A huge pipeline building of Voluntary REDD+
activities

Ecological Solutions
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“Whatever | dig out from you, O Earth! May that
have quick regeneration again; may we not
damage thy vital habitat and heart”

Atharva Veda (12.1.35)

“O Earth! Pleasant be thy hills, snow-clad
mountains and forests; O numerous coloured,
firm and protected Earth! On this earth | stand,
undefeated, unslain, unhurt.”

Atharva Veda (12.1.11)

o
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Ecosystem Marketplace

HOME NEWS & ARTICLES OUR PUBLICATIONS #) MARKETWATCH LIBRARY & TOOLS

TOP STORY

US AND INTERNATIONAL VOLUNTARY EMISSION REDUCTIONS (VERs)
INDICATIVE PRICES, SUBJECT TO CREDIT & CONTRACT

Kenyan Carbon Project Earns First-Ever
Voluntary REDD Credits COUNTRY ~ PROJECT ~ VOLUME  VINTAGES CERTIFICATION  CCY

Shockingly, no formal voluntary carbon standard has 2010-15 VCS+CCBA UsD
verified carbon credits from projects that reduce i Biomass 2008-10  Pure VCS EUR
greenhouse gas emissions from deforestation and i Small Hydro 2008-10 Pre-CDM VCS usb
forest degradation (REDD) - until now. Here's a look Cookstoves 2008-09 Gold Standard EUR
at the first official REDD project recognized by a ' Wind 2008-09  Pure VCS usp

formal voluntary carbon standard, and what it means LFG 2009-10  Gold Standard EUR - .
for the future of carbon finance — both compliance and REDD 2010 CCBA+VCS US$  #Trades 10.00%
voluntary. [ Go To Article | Wind 2009-10  Pre-CDM VCS US$ #Trades 2.65#

2006-10  Pure VCS US$ #Trades 4.00#

US AND INTERNATIONAL VERIFIED EMISSION REDUCTIONS (VERs)
INDICATIVE PRICES, SUBJECT TO CREDIT & CONTRACT

COUNTRY PROJECT VOLUME VINTAGES  CERTIFICATION BUY SELL

2006-07 Pure VCS ~Trades P&C~
Thailand 2010 Pre CDM VCS 3.50 / 4.50

Turkey 2010-11 Gold Standard 4.75 / 5.25

Peru Biomass 2009 Pure VCS ~Trades 5.00~

China Wind 2009-10 Pre CDM VCS ~Trades 1.25~

China WHR - 2008 Pre CDM VCS S$ ~Trades 1.00~

Kenya REDD 2010 VCS+CCBA ~Trades P&C~

India Wind 2009-10 Pre CDM VCS 1.00 / 1.25
Cookstoves 2010-11 Gold Standard
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Carbon Finance: Forerunner in Global Env. Finance

— Future Cash Flows turned into Present Cash Flows:
Upfront Carbon Finance!!!

— Form Part of Central Project Finance.
— Fill in the gaps in Project Finance.

— Classical Case of Environmental Finance for
implementing Clean Projects !!!

o
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Climate
Insurance

Ecological Solutions



2012 Slgnlﬂca}nt Climate Anomalies and Events

e N

Emtfm North Pacific

urricane Season -
Waestorn North Pacific

Near average actvity: phoon Seas

17 storms, 10 humricanes. 0 e

Hurricane Carlotta X
e 14%-16% —

{ z 'oru & Brazil
Maximum winds - 175 kmity o o4 thek rany season tnggered
Fusricane i e North acihe sie 1908 """"""“"“’"“"""M“
Erazil. The heavy downpours ciised

Atlantic Hurricane
ERtec]o sapeny Season

North Indian Ocean
Cyclone Season
activity:

verage
2 storms, 0 cyciones.

Above average activity:
El Nifo-Southern Oscillation (ENSO) 19 storms, 10 humicanes.
ENSO began 2012 in a cokd phase (La Nia), iransitcning 1o

neutral condmons by Aprl

Y

/‘ A

} « Cyclone Anais
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Maximum winds - 185 kmhe o »-25
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Wind 81 storms. Cyclone Season
28 hurricanestyphoonsicyciones average .
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Natural disasters by number of deaths™ 2010

Earthquake, January

Heat wave, June-August
Earthquake, April

Flood, July-August
Landslides, August

Flood, May-August
Earthquake, February
Earthquake, October

Cold wave, July-December
Landslides, February-March

Haiti

Russia
China, P Rep
Pakistan
China, P Rep
China, P Rep
Chile
Indonesia
Peru

Uganda

2225707

55736
2968
1985
1765
1691
562
530

409
388
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Annual reported economic damages from natural disasters: 1980-2010

300
250
Hurricane Katrina, Rita and Wilma

- - Usa
(3 Earthquake Kobé i
< 200 qua ($173 billion) Sarthquake Sic
=2 ($143 billion) crggg P:I Rep
% { billion)
> [ —
fr; b Earthquake lzmit | |
> Turkey et |
e ($26 billion) e auas N'ga‘j'a::: u J
R 100 « | - - M
£ USA ($44 billicn)

- Earthquake of M i -
Chile
0 billion)| |

1l “_mﬂiﬁ_t |

2004 2006 2008 2010

b=
|

IEt:lr;hquako Naples Province
{$53 billion)
LrEni W
1880 1982 1984 1986

o
© IORA Ecological Solutions Pvt. Ltd. 2015-16 1 @ RA

Fcological Solutions



80 U.S. hurricanes caused more than :

70 $175 billion in property damage -
in 2005. Less than half of the Iosses
were lnsured

60

50 : :

a0 Natural catastrophes: ——s——

Man-n:\ade disasters —

Insured Losses 1970-2005

Source: Swiss Re
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"We'd be out of our minds if we
wrote weather insurance on the
opinion global warming would
have no effect at all.”

-Warren Buffett, May 2006

Ecological Solutions



Climate Insurance

The Bali Action Plan called for
“consideration of risk sharing and
transfer mechanisms, such as
insurance”

Insurance can be both preventive,
adaptative

[@RA
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Bali action Plan

— Revenues are to be raised through a uniform global levy on
CO2.

— Part of the revenues will be contributed to a Multi Lateral
Fund

— Fund to be spent on two themes:

* Prevention Pillar: Adaptation
* Insurance Pillar: Climate Impact response; relief

o
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Action Plan

— Prevention measures to reduce climate-related risks, including economic
risks, [to human and economic well-being];

— A Climate Insurance Assistance Facility (CIAF) to provide technical support
and financial assistance to enable countries to access regional private and
public-private insurance systems for middle layers of acute climate-
related risks.5

— Additional international support for developing countries is provided by

— (c) A Climate Insurance Pool (CIP) to absorb a proportion of high layers of
acute climate related risks;
(d) A Chronic Risk Management Facility (CRMF) to plan for and absorb a
proportion of chronic climate-related risks (e.g. sea level rise,
desertification, etc.).6,7

o
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What s in store?

Developing nations benefit from agreed-upon
coverage for high-level losses through a Climate
Insurance Pool with premiums paid fully by
developed countries through the financial
mechanism of the future climate change regime and
from assistance for risk-pooling mechanisms that
cover residual middle-layer risks (CIAF).

o
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N=14216 N=1,048,006 $1,825bilion  $374 billion
100%

Non-
weather-
90% 1 related
80% - Other
weather-
70% - related
60% - Flood
50% -
40% -
Storm
30% -
20% -
10% -
0% -
Number of Deaths Total Insured
events property property
losses losses

Fig. 1. Global impacts of natural disasters from 1980 to 2004.
Insured property losses are dominated by storm events due to risk-
selection preferences of insurers and coverage of flood and crop
exposures by public entities, and low penetration of earthquake
insurance. Economic values are inflation-adjusted to 2004 levels.
[Source: Munich Re, NatCatSERVICE]

o
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« World’ s largest insurance company, AlG, just released a new climate
change policy
« World’ s largest reinsurer, Swiss Re, is heavily engaged in the climate
change debate
-lobbying for US carbon cap (McCain-Lieberman bill)
-asking questions of D&O clients
-directly involved in and funds research on science, economic
impacts, modeling issues

« World’ s largest broker, Marsh, is engaging its corporate clients on the
need to deal with climate risk, and developing new products/services to
help clients manage these risks

-white paper
-client call
-differential pricing on D&O insurance?

« One of the world’ s largest providers of surplus and specialty lines,
Lloyd’ s, recently issued a strong call to action to the global insurance
industry

o
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INVESTOR NETWORK

ABOUT US ISSUES

ABOUT CERES

Ceres |eads a national coalition of
investors, environmental

interest groups working with
companies to address

CERES HOME PRESS AND MEDIA CONFERENCES DONATE CONTACT »

COMPANY NETWORK

CERES BLOGS AND COLUMNS
Environmental Finance:
Engaging with Water Risk
10/26/2011: For most

investors, a detailed bottom-up

assessment of water risk across
hundreds of comnanies is likelv to be

INDUSTRY INITIATIVES  AWARDS

RESOURCES

NEW POLL SHOWS VOTERS OVERWHELMINGLY
SUPPORT EPA AIR POLLUTION RULES

75% OF VOTERS BELIEVE EPA, NOT CONGRESS, SHOULD
DETERMINE AIR POLLUTION

LEARN MORE »

CERES NEWS

=== ClimateWire: U.S. utility
programs result in widely

varying levels of energy

efficiency

11/10/2011: A study of 50 electric

utilities across the United States

CERES PROJECTS

= Investor Network on
@) CLIMATE RISK
'.'A a project of Ceres

BICEP
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Our Clients & Partners

FROM THE AMERICAN PEOPLE -\ Wildlife

USAID J’ \ % &%Verde

Trust
of India
giz s Blover5|t TATA
aaaaaaaaa bEIl(GIZ)GmbH I nternathna I ‘!;—. .ﬂb
\r ~
£} MOTORS
HINDUSTAN ZINC LIMITED "'5.,»‘ L“g

RELIANCE Power HSIL

Anil Dhirubhai Ambani Group

DLF&.

BUILDING INDIA

¢ Depariment of
; dcience & Technology

i.-‘ N -t [—4 nJLLWwa

— VCS VERIFIED
TR e

United Nations  *
Educational, Scientificand |
Cultural Organization

W

TATA
TATA CHEMICALS LIMITED

N

- IUCN
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Contact

Swapan Mehra
Founder & CEO, lora Ecological Solutions

Email: swapan@ioraecological.com
Phone: +919810341115
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