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Lab2Mkt Program

(Technology Commercialization via Spinoffs)

Pool of Well-
Technology defined
Invention / Market
Innovation / Needs

IP
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“Knowledge for Equity”
“Scientist Entrepreneur”
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Competencies > Technologies - Products

 Materials & Methods * Prototype * Product
* Insights * Pilot plant * Service
* Potential applications * Potential market * Well-defined market
. R (8D * Process/Product e Manufacturing &
Activit \&D) Engineering Marketin
4 e Create IP &
* Strengthen [P * Monetize IP
Vel  Discover ) De.flne * Deliver
Prop. (business model)

Scientific Opportunity
Knowhow Identification

Commercialization
Proof-of-Concept
(‘Lab2Mkt’)

http://www.venturecenter.co.in/poc.php 3



Goal: PoC projects = Spinofis

Match the following
» Market insights
» Scientific competencies = Technology-based solutions

Material, chemical & biological sciences

» (Venture) investment opportunities

Candidate:VVater
» ~ $500B industry worldwide

» Significant role for technology
» ‘The Next Oil’,’Blue Gold’, ...



.

Note: Water Enthusiasts, NOT Experts!

What we've spent time on
» Secondary market research
» Technology perspective

Material science

» Top-down / analytical approach

What’s missing?
» Primary market research

» Field experience

Industry professionals, entrepreneurs, NGOs, policy-makers, ...

» Unsavory bits



Today’s Agenda

» Global markets
» Overview

» Market segments

» Indian markets
» Overview

» Market segments
» Investing in water

» Opportunities for impact
» Pricing
» Technology

NOT Covered

* Infrastructure / EPC
* Public health
* Climate change




Global Water Markets
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No Shortage of Water ?!

97.5% —»
Salt water

2.5% g
Freshwater
Glaciers Groundwater Permafrost? Surface &
. 88.7% 30.1% 0.8% Atmospheric

Water

S — 0.4%

Grail Research Water-The India Story 8
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(Affordable, potable) Water is Scarce

Freshwater availability,
cubic metres per person and per year, 2007.
Scarcity
Source: FAQ, Nations unies, Stress ,‘
World Resources Institute (WRI). 1_ ’L—Vulnerabrllty
PHILIPPE REKACEWICZ — | | Data non available
EE 0 1000 1700 2500 6000 15000 70000 684 000

http://www.unep.org/dewa/vitalwater/article69.html 9



Water Usage: Agriculture = Industry

8% Domestic
Industrial

82% Agriculture

Developing Countries

11% Domestic

Industrial

Agriculture

Developed Countries

64%

5.3%

Source: U.N. Food and Agriculture Organization and Lux Re search analysis.
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O Industry

® Municipal

0O Agriculture

B Floodirrigation

O Spray/sprinkler irrigation
@ Drip irrigation

Lux Research 2008, Grail Research Water —The India Story
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Water is a ~ S500B Industry Worldwide

Water test
Residential

[$22]
Other water markets The top 15 growth markets
Pumps

15% -
Valves El
Infrastructure El
10% -
Industrial water %95
treatment I

Compound annual growth rate 2007-2016

0% ~ =
P @ 8 el <. x ‘5”
Water and & qﬁ: N © {? ‘@ t'sb
$164 ~§ S =
wastewater - ?@éf-‘ W S ~i-
treatment c._?‘:}

Source: Goldman Sachs Research estimates.
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Municipal Utilities: 50-70% of Total Market

The global water market 2007 (broad definition)

Irrigation equipment $9bn Household water appliances $14bn

Packaged water $91bn

Total water revenues 2007

$463bn

Water industry size, CY2007 (US$ bn)

Industrial water $24bn

Municipal water market ’SFESJ
Municipal wastewater capex
Drinking water capex 90
Municipal wastewater opex 70
Municipal water opex 65
Industrial water market 25
e e e ndustrial chermicals and services 13
Industrial equipment 12
Packaged water 91
Household water appliances 14
Irrigation equipment 8
Total 463

Source: Global Water Markets 2008

http://www.globalwaterintel.com/archive/8/1 O/general/the-gIobal-water-market-a-slow-business-wi’[h-pockets-of-action.h’[mlI 2



Growth Drivers: Population, Industrialization,
Urbanization, Pollution, Irrigation, Westernization, ...

Municipal and industrial water capital expenditure forecast
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Forecast annual growth rates by segment 2007-2010

Annual capital expenditure

$250,000m

$200,000m

§150,000m -

CAGR 2007-2016 = 5.6%

2007 2008 2008 2010 2011 2012 2013 2014 2015 2046

Water resources development
Water wreatment plants

New water networks

Water network rehabilitation
Desalination total

Dirinking water total
Wasiewster reatment plants
Néw wastéwaler nétworks
estewater netwaork rehabiftetion
Total wastewster utilities
Industrial process water
Industrial wastewster
Industrinl water totsl

Total water market

Pipes

Pipe rehabilitation services
pumpi. & valves

Site work

Professional/other
Membranes

Disanfection

Shudge menesgement

Meters

Non-membrane fitration systems
Hesdwarks, 'screens

Biologicel wastewater systems
Other equipment

http://www.globalwaterintel.com/archive/10/7/market-insight/next-big-thing-water.htmi
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Advanced Water Treatment

Market volume 2010 {USD bn) Expected annual growth (2010-2016 CAGR)

Primary intakes/screens 2.9 7%
Standard process equipments: aerationflocculationdclanfiersizedimentation/mixers 10.9 %
Uhtrafiltration/microfiltration membranes 0.7 18%
Reverse osmosisfnanafiltration 0.6 18%
Membrane bioreactor 0.1 17%
lon exchangefelectrodeionisation 0.3 15%
Disinfection 3.0 5%
Zero liquid discharge 0.4 26%
Sludge management 7.1 9%
Media filtration 3.7 5%
Monitoring controlanalytics/chemical feed 2.3 7%
Other specialist systems 2.6 2%
Industrial water treatment services 2.9 5%
Desalination plants 11.0 9%

Sam Report Water A Market of the future 2010 |4
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Chemicals
3%

Membranes
%

Maintenance
& labaor
1196 Electricity
- 44%
Depreciated capital

37%

Average global cost of desalinated water
in 2008 = $3.67 per thousand gal

http://pubs.acs.org/cen/business/87/8742bus1.html

South America
1%

Middle East
49%

MNorth America I
22%

Volume of desalinated water
in 2008 = 4,780 billion gal



Indian Water Markets



$30B - FY2012 (Majority: Agricultural/Municipal)
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CSitingia

S (1[i N Significant business opportunities in water
Revenue opportunities in water (US$ mnj, FY2012E |

Segment Sub-segment USS mn Comments

Supply side

Agriculture Irrigation 17,486 Complete government control, planning commission estimates
Residential/industrial Water supply, sanitation 8,927 Complete government control, planning commission estimates
Residential Desalination 299 Based on 2.5 bn I/d desalination capacity, 10 year completion
Residential/Industrial Waste water disposal 403 Estimate assuming Rs2,.8 mn per mld, 4 year completion

Sub-total 27,114

Demand side

Agriculture Pumps 761 Private, fragmented industry

Agriculture Irrigation equipments 370 Private, fraomented industry

Residential Bottled water 696 Private, fragmented industry, MNCs, large Indian companies present
Residential Purifiers 668 Private, fragmented industry

Residential/industrial City water distribution 646 Jamshedpur private; Nagpur, Khandwa, Latur, etc. have started pilots
Sub-total 3,142

Total 30,256

Source: Kotak Institutional Equities estimates

http://www.dnaindia.com/money/report_water-presents-a-deluge-of-opportunity 1400853-all 17
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Water Demand / Usage: 80% for Irrigation

Year 2010
Use Surface water Ground water Total water use

km? km? km?
Irrigation 330 213 543
Domestic 23 19 42
Industries 26 11 37
Power 14 4 18
Inland Navigation 7 7
Environment & Ecology 5 5
Evaporation Losses 42 42
TOTAL 694

Water resources of India , Current Science, vol.89, No.5, 10 September 2005 18



_:Spending on water treatment -

(USD/perion)

s{uﬂ
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Differing Degrees of Use & Reuse
Avg Vol of WW/unit of product % Reuse
Thermal PowerPlant 1550000 | L/hr/MW %8
Pulp & Paper 2500000 L/ton 50
Iron & Steel 1500000 L/ton 40
Pharmaceutical 4500 L/kg 40
Distillery 15  /Lofalcohol 25
Textile 250  L/kgofcloth 5
Tannery 34 L/kg of raw hide 12
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 20

NATIONAL WATER MISSION under National Action Plan on Climate Change 2008



Inefficient Use & Reuse: Agriculture, Wastewater

Water Footprint?
(‘000 liters/mt)

Crop India Global
Wheat 1,654 1,334 . .
Sectoral Wastewater Generation, 2003 (MM liters/day)
Rice? 2,850 2291
Sugarcane 159 175 [ Untreated
Chick
'a T g 3 15,438
. C e—
-
Milk
J 1,369 990
=) e —
Domestic! Industrial
18,694
' | | -
“ -
£

http://www.grailresearch.com/pdf/ContenPodsPdf/Water-The_India_Story.pdf 21

ions fram CSiR Indla
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Exhibit V
. . g Agricultural
India - Water availability cost curve —peiem
. . ) e Municipal & Domestic
Cost of additional water availability in 2030 Specified deficit in Ao e e s M swpi
project (NRLP) ___ pply
between supply
and water Pre-harvest treatment
requirements 2030 Municipal dams
0.80 Gap in 2030 = 755,800 million m? Deep groundwater
= Cost to close gap USD 5.9 billion 4 9 Ag. rainwater harvesting =
- Aquifer recharge small =
|
0.10 Infrastructure rehabilitation Shallow gmurll_g&%%pfrastructure
0.08 Rain-fed germplasm Wastewater reuse
| Irrigated integrated plant stress mgt —l
0.06
Irrigated germplasm
004 F Drip irrigation
0.02 —l
0 Incremental
availability
002 F 250 50!] 750 1,000 1,250 Billion m?
004 F |_ L S,
-0.06 L . Increase fertilizer use el LS
Industrial levers Reduce transport losses Desalination (reverse
Rain-fed drainage Sprinkler irrigation 0SMosis)
Irrigated drainage Artificial recharge On-farm canal
Rain-fed fertilizer balance Small infrastructure lining
—System of rice intensification L Genetic crop development — rain-fed Post-harvest
Irrlga i F)ernllzer Datince L Rainfed integrated plant stress mgt. treatment
~ Reduced over-irmigation ~ Last mile infrastructure Rainwater harvesting
" No-till farming — Genetic crop development - irrigated Municipal leakage

SOURCE: 2030 Water Resources Group

http://www.mckinsey.com/clientservice/water/charting_our_water_future.aspx 22
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Grand Challenges: Water In India

» Efficiency (reduce demand)
» lIrrigation
» VVastewater treatment

» Infrastructure (40%+ water lost to leakage ?!)

» Availability (increase supply)
» Water harvesting
» Desalination

» Purification (contaminants: heavy metals, pesticides, effluents, ...)

» ‘Virtual Water’
» Embedded water in exported goods

» Eg: Itonne of cloves = 61,000 m3 of virtual water

i L

http://dst.gov.in/scientific-programme/plan-document.pdf, http://www.ias.ac.in/currsci/oct252007/1093.pdf 23



Investing in Water
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A Bull Market in Water

Exhibit 3: Water sector outperformance relative to the S&P 500
January 2000 = 100; Equal-weighted performance

500 q
450
400
p5u g Water sector index
—_
’8‘ 300 + Implied spectrum of EV/EBITDA for key water technologies
=
5
T 250 {
2
1]
£ 200
150 4 Water sector index includes: CLC, CCC, LAYNM, 20 -
PLL. CUNG, ITRI, TTEK, FLS, ITT, WTR, FNR, |
WTS, MIL, MWA, NLC, GE, VE, RWE, SZEZY |
100 , Filtration, 17x "
@ L
= Treatment, 16x uv, 18x
=
] S
50 S&P 500 E Test, 16x
SU— — — —— —— — — == —_— — —
0 . . . . . . . . . . . . . . . £ " —_—
8 8 3 5 § & 8 8 3 3 8 2 g g 5 5 4@ i
z s . 3 < < = s < s = s 8 ) z = S Automation, 13x
L] S = S = = 5 S L = L] = 5 = L] = 4 W FPumps, 9x
= "
i = Valves, 10x
- - g
Source: FactSet, Goldman Sachs Research. Infrastructure / Pipes, 8x
3

Less <«-=e-e------  Embedded water technology and growth -----e-e---->  More

Source: Goldman Sachs Research.

http://www.excelwater.com/2008-goldman-sachs-water-primer.pdf 25



Investing Across the Water Value Chain

[ Exploration/extraction J

!

—[ Storage/resenoirs ]

!

[D rinking water purlflcaﬂnn]

Treatment of
[ industrial wastewater ] [ Drainage ) [ Wastewater treatment j
F F e

w

[ Desalination j

w

( Distribution -J

;[ Process water treatment j—}< Industry >

},[ Point-of-use treatment ]—}< Munidpalities/ > #[ Sewerage system )

househaolds

(Bnttled water pmducﬂun]

b[ Irrigaticn ]—b < Agriculture >

Sam Report Water A Market of the future 2010 26



Plethora of Investment Options

» Indices/ETFs
» PowerShares Water Resource Portfolio
» Claymore S&P Global Water Index Fund
» First Trust ISE Water Index Fund

» Listed companies

» 400+ publicly traded ‘water’ stocks on global exchanges
» M&A, IPO, municipal bonds, ...

» Private companies
» Private Equity
» Venture Cap ($150M - $250M invested in water startups each year)
» PoC/Lab2Mkt

http://www.excelwater.com/2008-goldman-sachs-water-primer.pdf 27
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Water Startups funded by VCs in 2009

Company Funding (USM) Water Sector Country
Aquapure 0.7 Mechanical Israel

HydroPointDataSyst 8 .0 ... SmartMetering And Control ~ ~~US ~ Watch:
20 Water .63 SmartMeteringAndControl UK

phaw Water Engrg .12

corbisense .0 -2 ... ‘tontaminated Detection DK Israel &
WaterHealth India 26 Pur ification . .............../India_ '

keros 15 WaterSavingAppliances UK Singapore

http://www.greentechmedia.com/articles/read/KPs-Water-Investment-APTwater-Seeks-Funding/ 28



Water Investments in India

» Stocks
» IPO:VA Tech Wabag (NSE: VATECH) raised ~ Rs 470 crore

» Thermax, Tata Chemicals, ... (but what % of value is water-related?)

» PE

» Aqua Designs (Rs 55 cr from Peepul Capital)
» UEM Group (Rs 90 cr from India Value Fund)
» Concord Enviro Systems (Rs 45 cr from Sage Capital)

» VC

» Environment Planning Group Limited (Acumen Fund)

» Sarvajal (Piramal)

VC Circle 29
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™™
ood — Water — Energy Nexus
mn
(-]
50
2w
@
5 Real Price
& {2000 Dollars)
S
Kl
= : - : =]
Water is needed Water is needed
to generate energy. o @ [©grow food. S
0 Nominal Price
o ]
Energy is needed Food transports o —— e
s (virtual) water.
to clean and ( ) wate TR R P N N N N R R A A Y A

transport water.

I A real turn-up 2
IMF food prices, 2000=100

Real
400

v\ 300

M&,\J .

Food L‘": be used 100
uce energy .-—--'"Nnmmal

to }}I‘Od uce energy.

________________________________________________________________________________ Lo Besnilin 0
IBM GIO report 196065 JO 75 80 &5 90 95 2000 OF

Sources; IMF; US Bureau of Economic Analysis

Energy is needed
to produce food.

®* FooD

ENERGY *
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Opportunities for Impact -
Pricing
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Water Pricing: Too Cheap?

Barcelona (Spain) : usD 2,30
Beijing (China) UsD 0.54
Copenhagen (Denmark) UsD 9.07

Cublin (Ireland) |USD 0

Ho Chi Minh City (Vietnam) usD Q.36

Hong Kong (China) USD 0.54
Jeddah (Saudi Arabia) [USD 0.05

Kiev (Ukraine) USD 0.58
Kuala Lumpur (Malaysia)
London (UK)
Luxembourg (Luxembourg)
News Dr.ili (India) JUSD 0.08
New York City (USA)
Paris (France)
Riyadh (Saudi Arabia) |USD 0.03

Singapore (Singapore) USD 356
Sydney (Australia) USD 4.26
Tripoli (Libya) [USD 0

Zurich (Switzerland) | — USD 5.52
0 1 2 3 4 5 6

UsSD 5.50

UsD 2.11
USD 4.08

Sam Report Water A Market of the future 2010 32
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Water Pricing: Dump At Will

10
Sewer Rates
g ® Water Rates
T 6
&
0
Y
a 4 0.66 .75
2.2
2 - I .42
e B N TR 103
> N o A X ® @ P & ?
00 << O@ v@ N PQ D
O 0" o\)&' b ,{@J
< S & O
\)Q

Water Deluge of Opportunity, Kotak Securities 33
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What If Water Cost 10x? 100x?

Price of water according to its source
3 3
Water source Rs/m USS$/m
Ground water - -
Municipal 5 0.1
Tanker 80 1.7
Bottled water =12,000 =7261.0 The cost of coping with intermittent water supply in India
Source: Kotak Institutional Equities estimates
* ]
Power

% 0 -Time

E Pumps, storage

'-g & treatment

g0 B srice paio

il

&

= 10

S

High income Medium income Low income
Source: Srivinas Chary ASCI

UN:*“Clean Water is a Fundamental Human Right”




Venture Opportunities

» Metering/Billing

» Hardware, software

» Testing/Diagnostics

» Real-time, affordable

» Pricing algorithms

» Availability, quality, efficiency of use/reuse, opportunity cost, etc.

» Transport!
» S2C Global: Sell water from Alaska in Mumbai (transport via VLCCs)

http://www.water-analyzers.com 35
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Opportunities for Impact -
Technology



Inter-
disciplinary

» Purify water
» Potable water
» Other domestic, municipal use

» Industrial use

4 Treat, reuse wastewater
» Municipal

» Industrial

» Reduce water loss, theft, wastage

» Analyze, test water
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Ideas for Tech Products/Ventures ...

» Hydrocarbon removal / storm water treatment

» Residential & industrial storm water runoff

Low energy + High flow rate + Custom solutions

» Heavy metal removal
» Regional contamination (eg. Arsenic in West Bengal)
Add-on modules to home water purifiers?

» Effluents (eg. Mercury from coal-fired power plants)
An extra phase in an ETP?

» Evaporation losses
» Dams & reservoirs
Especially in summer!

» Significantly large (vs. domestic/industrial water use)



» Flood protection

» Inflatable bags with super absorbing polymers

» Leak detection & prevention

» Municipal distribution systems

» Energy-VVater nexus
» Energy is needed to capture, purify, transport and use water

» Water is needed to extract, process and refine fuels



Where Are The Real Opportunities?

Anand Prakash, FE Clean Energy Asia

“Water is like waste. Anybody living in any city in India knows
that this is the future. But the problem for water is same as
problem for electricity in dealing with municipalities.......

so while the opportunity is tremendous, | do not know when it
is going to turn into a viable business model.”

Asit Biswas, Winner of the Stockholm Water Prize

“The problem we have is not scarcity but mismanagement.

The solution to shortages is simple: Water must have a price.
Anything that is free won't be used prudently.”
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INNOVATIONS

Learn more: Books @ VC Library

PLANET

WATER AINT
o v JA H

Investing
i thie

World’s
Most Valuable

Resource Viater: Bl of Like

STEVE HOFFMAXN

UHDIFLRC

THE AMERICAN WEST WND 175
DISAPPERRIND WATER

MaArRQ DEVILLIERS

http://www.vcenterlibrary.org 41



Learn more: Reports @ VC Library

Charting Our Water Future

Economic rameworks bo inform decision-making

Technology Mission: "Winning, Augmentation and Renovation”

Technology Mission: WAR for Water

Plan Document
Sregared by
Union Ministry of Science and Technology

Goverrment of India

On e direcive of
Supreme Court of India

Order on Writ Petition (C ) No 230 of 2001
Dited 28+ April 2009

DST

HSBC X»

sssccmmcnnes  GlOba| Research

Global Witer, Energy & Natursl Resources - Equity
March 2010

Global Water

Growth despite recession and balance-sheet constraints

In this report, we combine our dimate changs rasaarch, identifying aress of wter sesref

‘ansiysis of e water companies we eover: We believe opportunities for growth exist

‘constraints in govemments.and the sompani es thems lves will imit signifisant gr
‘short term. The Freneh eompanies ~Venkia E nvimnnement fupgrade to OW from N (V), TPEURZS
from EUR27) and Suez Environnement {upgrade to OW from N, TP EURZ2 from EURTS) —are best
plsca, in our view; United U itias [OW, TP BA0p from 600p) is kel 1 sa the most UK growth;
Aqus Ameries (OW, TP USD2D from USD) has the strongest bsisnee sheet. In & seporate report
published 23 March, we: inifiste soverage of Ameriaan Water Works (OW, TP USTI25)

ByVerity Mitchell, Roshon Padamadan, Nick Robins, Murielle Andre-Finsrd and Paris Mantzavras

HSBC
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‘Solutions from CSIR ingla

Sy
Water Matters-

Venture Investment Opportunities in
Innovative Water Technology

http://www.vcenterlibrary.org



Next Talk:
(60) Water Technologies/Startups

(Tentative: Monday, December 20)
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http://www.ted.com/speakers/anupam_mishra.html 44



Thank You.

water@venturecenter.co.in

Slides: http://venturecenter.co.in/research.php
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Climate Change = Water Stress & Scarcity

Muitipla Stresses of a Changing Climate

Figure 3: Source: Responding to Climate Change Impacts to California’s
Water Resources, testimony on August 23, 2003, John T. Andrew of the
California Department of Water Resources

http://theartemisproject.com/research-reports/ 46
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Poor Diversity of Water Supply

3-1: World water sources: undiversified

0.1% 0.3%

28%
O Groundwater

W Surface water
W Seawater and

brackishwater

712% O Recycled water

Source: U.N. Food and Agriculture Organization.

3-2: World energy sources: diversified

3%
1% 1%

6%
37%

23%

25% _/

Source: BP 2006 Statistical Review.

o Ol

B Coal

B Gas

O Nuclear
B Biomass
B Hydro

0O Other

http://www2.luxresearchinc.com/water.html



