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Before confusion starts... What is meant by Desalination

Plant Market?

Desalination Plant*: Plants and equipment used in the
1 treatment of seawater and brackish water, including all
treatment components and civil contractors

Design Service and Engineering: Technical and
2 engineering design and consulting, construction and
project management of desalination plants

Utility Service: Attributed to water supply provided by both
3 private companies that operate treatment plants as well as
public utilities.

* Unless otherwise specified in this document
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What’s happening globally?
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Costs of desalination are expected to be reduced further

during the next 5to 10 years

Evolution of Desalination Costs, 1970-2015
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Exponential growth in desalinate water capacity since

1990

Evolution and growth Forecast of Desalination across
the world (2009-2025)
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Middle East continues to soar, Asia Pacific remains as

second most important region

Desalination Plant Market: Revenue Share Trends by Geographic Region (World), 2005-2015

Morth South Middle Asia
America | America | Europe East Africa | Pacific

Year (%) (%) (%) (%) (%0) (%)
2005 79 3.2 93 472 10.7 217
2006 8.2 3.2 94 46.7 108 216
2007 92 31 10.1 44 5 122 209
2008 9.6 295 104 40.5 17.3 19.3
2009 10.0 31 11.0 440 114 205
2011 10.3 3.3 6.6 438 8.9 271
2012 89 4.8 5.1 42 6 8.8 288
2013 04 6.1 4.6 46.3 9.1 245
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2015 10.0 6.2 3.6 491 7.0 241
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Note: Desalination plant market refers to only membrane technologies, and thermal / distillation technologies for desalination of sea
water, brackish water, river water, and wastewater excluding pumps, valves, and civil structure. Source: Frost & Sullivan
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RO continues to dominate the desalination market in

Asia Pacific by market revenue

Desalination Plant Market: Revenue Share Trends by Technology Segment (Asia Pacific), 2005-2015

Reverse MSF MED Other
Year Osmosis (%) (%a) (%a) [%a)
2005 834 22 11.0 34 100 - - e e o En e
2006 813 3.4 114 39 = D D D D D |
2007 805 34 12.2 39 I = =

. 2 60 N
2008 9T 34 129 40 o
2009 80.4 33 12.3 40 =
2010 68.3 26 25.5 16 3 o
o U A

2011 635 2.1 5 29
2012 he.T 2.0 365 28 0 | T T T T T T T T T 1
2013 733 75 M6 36 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
2014 2 28 15.9 4.1 Year
2015 788 2.6 148 38 B Reverse Osmosis BMSF Desalination OMED Desalination B Other

Note: Desalination plant market refers to only membrane technologies, and thermal / distillation technologies for desalination of sea
water, brackish water, river water, and wastewater excluding pumps, valves, and civil structure. Source: Frost & Sullivan
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China leads in Asia Pacific in terms of market revenue

Desalination Plant Market: Country Revenue Share (Asia Pacific), 2005-2015

Japan China India Australia Others
Year (%) (%) (%) (%) (%)
2005 | 75 287 110 219 309 1{”'43[":‘_
2006 75 288 112 21.8 0.7 = ap |
2007 73 291 114 218 30.4 5 701
2008 7.0 204 11.6 219 30.1 ﬁ :g

= N

2009 6.5 29.8 11.2 243 28.2 S 4D
2010 | 52 431 9.6 24.1 180 | & 30 :
2011 40 473 10.1 26.0 126 ‘:g N B
2012 3.8 52.3 9.4 226 119 0 . . . '
2013 47 427 10.9 26.9 14.8 ’JEDH uE uT "'L.IEIE ztnzg .imn 201 1 2012 2013 2014 2015
2014 5.2 437 115 232 16.4 Year
2015 48 46.0 11.0 230 15.2 BJapan mChina pindia pAustraia m Other

Note: Desalination plant market refers to only membrane technologies, and thermal / distillation technologies for desalination of sea
water, brackish water, river water, and wastewater excluding pumps, valves, and civil structure. Source: Frost & Sullivan
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Chinais the largest trading nation in Asia Pacific for

water filtration and purifying equipment

Trade Value (Exports and Imports) of Water Filtration and Purifying Equipment,

2008-2012
China 658.3
700.0 ~ 618.2 . 590
6000 7 4994 :
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= 120.4
E 300.0 - - 150.0 105.7 104.6 109.2 103.5 111.9
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Source: UN Comtrade, and Frost & Sullivan
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Desalination Plant Market in China

What is the market status?
Who are the main end-user groups?
Who are involved in the market? Notable participants?
The status of China’s value chain?
What are the likely opportunities?
Key highlights in 20117
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Moving forward, more desalination projects will be

carried out

Desalination Plant Market: Evolution of Desalination Desalination Plant Market: Desalination Capacity in Major
Coastal Cities (m3/Day) (China), 2010

Installation in Coastal Areas (China), 1965-2010
Desalination First MSF E;:;E'Etinn First EtD-l.-M ED The |E.I'QE_'5'I: municipal
desalination plant set up in desalination desalnation plant
technoloQy  qiant eetabliched power plant in  Biant built in the power established in Tsingtao
research in Tianjin Dagang pgjian plant in Tsingtao with a capacity of
started 10,000 tonsiday

\ Y Y \

1965 1997 41983 15954 2001 2003 2 2005

o S t t

:_:LEI:EEHI ;';;'L"P':'Ejrt_"-‘d . First imported First desalination The langest
desalination - des !"E"":'” MEL desalination plant with a capacity desalination plant set
plant built in equipment installed oquipment of more than 10,000  up for
Zhejiang in Tianjin Dagang  installed in Hebei  tons/day buit in the Industrial Park in
power plant Tianjin Dagang Cacfeidian, with a
capacity of 40,000
tonsiday

Source: Institute of Seawarer Desalination and Multipurpose Urlization

In 2011, membranes from Toray are
supplied to a plant in Qingdao of
100,000 m3/day capacity

Year

2005

2010

2020
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Desalination is part of China’s plan for its water security

solutions

Main Driver;

The Chinese government’s specific plans on
seawater desalination and utilization for the long

term

Main )/~ Main Challenge: )
Restraint: Market Dynamics Water stress and

Lack of ever-polluted natural
financing | | water resources;
support from e | Uncertainty on

the Chinese financing sources in

the emerging

kdesalination industry

Source: Frost & Sullivan

government
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Positive growth expected in 2012; RO+MED hybrids are

emerging

Percent of Revenues by Desalination
Revenue and Growth Rate of Technology (China), 2010-2012
Desalination Plant Market 100% 1 s 9.6 ,
(China), 2010-2012

50% -

480 16.3 4735 [ 18
470 - 16
460 - 14 0% -
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= 440 - < M RO EMMED M Hybrid
10 ®
<430 < :
S o -8 § Percent of Treatment Capacity by
g ¢ © Desalination Technology (China), 2010
2 410 - ©
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400 - -4
390 - I i i i )
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Source: Frost & Sullivan
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Price (RMB/m? Day)

Domestic RO is most competitive, but imported RO is

preferred

Unit Investment Price Variation for
Domestic Equipment

MSF MED RO

Average price (2009) B Future price (2015)
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Investment Comparison

Investment Cost Per 60,000 m*/Day Plant
RMB 10,000) and ($1,470

MED
(Domestic
Equipment)

RO
{Domestic
Equipment)

RO
(Imported
Equipment)

Project investment

1 (incuding 48,000 and 7,058 42,3[12?:1 54-?%";:‘"“
technaology) ' '
2 Land cost 180 and 26.5 450 and 662 @ 450 and 662
3 Diher cost 2400and 353 2100and 308 2,700 and 397
4 Preparing cost 252 and 372 2228 and 327 | 2,858 and 420
Interests during
] construction 1,888 and 273 1,637 and 240 2,100 and 308
. 48,415 and 62,108 and
(i} Total nvestment 54,5968 and 8,083 7.120 9,133
Source: Development Plan for Seawarer Desalination
industry of Tsingtao
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Industrial application dominates; drinking water

application may see good prospects for future investment

Percent of Treatment Capacity by
Industrial Sector (China), 2010

Power Sector

10.6%
10.3% Chemical &
Petrochemical Sector
R3.2%
Stee| & Metal _——
25 9%
Municipal Sector

Emerging: Salt Production Plants\
Salt production is likely to be included

In 4-in-1 circular economic
development mode (power-
desalination-brine salt production-
land management)

FROST

Coastal regions to witness increase in
Gwe by rate of 15 to 20 percent

Water requirement will remain high
with this emerging sector

There are ongoing relocations of steel
plants from inland to designated new
development zones coastal regions

Currently, plants are built for industrial
purposes. The future will see more
application for drinking water when
detailed economic analysis is
streamlined

& SULLIVAN

Source: Frost & Sullivan
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Public tendering is dominant; market is driven by

policies and guidelines

Control and provide project
opportunities (Power design
institutes provide desal. plant
design)

Select proper equipment and
products. May outsource M&E or
part of projects to contractors.

Product supply and technical
support

Responds to government’s plan
and implementation. Work closely
with EPCs and manufacturers too

Source: Frost & Sullivan
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At least 80% market share is held by international

suppliers
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Source: Frost & Sullivan
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Forward integration and backward integration is likely to

take precedence

Chemical/material Membrane Element Membrane module System integration
specialists specialists specialists specialists

iﬁﬁ%’g Membrane materials Membranes 4 Membrane modules m Solutions
= BASF - Asahi Kasei Norit - Development center of Water
Sam_p!e . Dow Chemical . Dow Filmtec - Dow water solutions Treatment Technology, Hangzhou
particip . Dupont . Lanxness - Koch Membranes - GE water
ants . Lanxness . Toray - Inge - Siemens Water Tech
» Hyflux * Hyflux - Degremont
- Norit * GE water - Norit
. Memstar - Toray - ITT industries
- Hydranautics = Hyflux
= Motimo = Koch Membranes
Membran : :
riat%r?alg » Suppliers of raw polymer materials
Membranes  Manufacturers of membrane elements, fibers, sheets
Modules » Technical experts in membrane units and water
treatment
Integrators » Specialized in design and construction of plants

Source: Frost & Sullivan
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Desalination to integrate with renewable energy plants

Rise of output by 60 percent to
18.8 kWh in Q1 2011, at least 30
percent higher than other
renewable source

1.8 GW of new solar panels
installed in non-residential
Chinese buildings in 2011

China aimed for 86GW of nuclear
energy output by 2020

Early stage of development with
sporadic contracts
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Some competitive developments in 2011...

IDE Technologies will b
4 MED units powered by
waste heat from other

in 2014. Itis in
planning stage

yflux will build 3
BOT projects in
Chongqing

manufacturer of
desalination and indust¢a
wastewater system) for
$1.5 million

Source: Frost & Sullivan
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Key Takeaway
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Market boom as water demand rises for industries and

urbanization

- 6% market growth

- RO dominates

- Industrial applications

- 670,000 tons of water /day
- 80% imported equipment

- 3 important documents as
industry guidelines

International expertise is sought

- Value chain integration is
sporadic; involves some
participants

- Acquisitions
- Heads-on competition

Hybrid plants (desal-renewable
energy) are on the rise

- Government support and focus i
high; incentive and funding is low

- Turnkey projects are common

- Current opportunities: General
industrial applications

- At least 7% market growth
- Hybrids will gain market share
- More uptake of drinking water applications

- 800,000 tons / day of water (>2 million tons /
day by 2015)

- 70-80% imported equipment

- 2 policy documents by NDRC as long term
supporting guide

- More local R&D development will be
expected

- Value chain integration is the way forward
for business sustainability and diversification

- Acquisitions to continue; divestment by
some companies

- More JVs, partnerships among suppliers

More pilot plants with various renewable
energy sources

- More emphasis and focus under the 12FYP;
incentive and funding may still be unclear

- BOT and BOO likely to gain interest

- Next big opportunities: Municipal
applications, steel industry, and power plants

\

Note: NDRC denotes National Development and Reform Commission. Source: Frost & Sullivan
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Follow Frost & Sullivan on Facebook, LinkedIn,

SlideShare, and Twitter

facebook

http://www.facebook.com/pages/Frost-Sullivan/249995031751 ?ref=ts

; |
Linked|{}).
http://www.linkedin.com/companies/4506

\;%slideshare

http://www.slideshare.net/FrostandSullivan
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