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New developments in water  
treatment, desalination and  
agriculture offer opportunities.
Over the past half century, there has been much  
discussion of “peak oil.” This term, coined by geoscientist 
M. King Hubbert in 1956, was based on the premise that 
US oil production would peak by 1970. Then, in 2007,  
author Richard Heinberg extended that concept to  
“peak everything”—peaks in population, food production,  
climate stability and freshwater availability. Indeed, as 
we’ve noted before (see Water: The Perfect Storm, June 
2010), water may turn out to be the biggest commodity 
story of the 21st century, as declining supply and rising 
demand combine to create the proverbial “perfect storm.” 
Freshwater stress, already at challenging levels, is likely  
to deteriorate, as water withdrawals keep rising, supply 
decreases due to increasing drought, snow cover melts and 
groundwater abstraction grows (see Figure 1, page 2). 
*Edward M. Kerschner is not an employee of Morgan Stanley Smith Barney. He is a paid consultant and a member of the Global Investment Committee. His opinions are solely his own 
and may not necessarily reflect those of Morgan Stanley Smith Barney or its affiliates.
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According to ITT’s Value of Water 
Survey, 95% of Americans rate water as 
“extremely important,” which is more 
than give that priority to any other service 
they receive, including heat and electric-
ity; nearly two-thirds say they’re willing 
to pay more now to ensure long-term 
access to clean water. A substantial ma-
jority of Americans believe significant 
reform is needed, regardless of region, 
residence, age, political affiliation or 
household income (see Figure 2). 

Solving the Challenge
Given the challenging supply/demand 
situation, the global water industry is 
expected to undergo a substantial trans-
formation in the near future. Businesses 
will need to make further investments 
in water technology, and utilities will 
need to devote more money to water 
infrastructure. Capital expenditures 
on water infrastructure are expected to 
grow to $131 billion in 2016 from $90 bil-
lion in 2010, according to Global Water 
Intelligence (GWI). Sales of water- and  
wastewater-treatment equipment to 
industrial users are expected to rise to 
$22 billion by 2016, up from $14 billion 
in 2010, a 7.8% compound annual growth 
rate (see Figure 3, page 3). Much of this 

investment growth will be driven by 
changing financial models in the munici-
pal water sector. Traditionally, less than 
half of the money invested by utilities is 
derived from their own operations, with 
the rest of the costs being paid by local 
governments. Given the increasing financial 
pressure on the public sector, this model 
is no longer sustainable. Governments 

will expect utilities to finance themselves 
to a greater degree in the future, and the 
proportion of capital expenditure from 
operating cash flow is expected to rise 
to 62% in 2016 from 44% in 2010.1 

Despite challenges in transforming to 
a new financial model, greater financial 
independence for water utilities may 
be liberating for the water sector, as 

Figure 1: Forecasting an Increase  
in Water Withdrawals

Declining supply and rising demand for freshwater is leading to  
a sharp increase in water withdrawals. For example, the US 
withdrawal rate is forecast to be between 20% and 40% by 
2025, up from between 10% and 20% in 1995. 

Source: United Nations Environment Programme as of February 2002
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Figure 2: Reform of the 
Nation’s Water Supply  
Is Needed
 

According to ITT’s Value of Water Survey, 
a substantial majority of Americans believe 
significant water-industry reform is needed, 
regardless of region, residence, age, political 
affiliation or household income.
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evidenced by an emerging group of high- 
performance, self-financing utilities.

Private water financing was less popular 
in the 2000s, but this trend is expected 
to be reversed as municipalities attempt 
to rein in spending and balance their 
budgets. Private-sector participation in 
the water industry should benefit from 
increased demand for advanced water 
and wastewater technologies, particularly 
those involving desalination and water 
reuse. While more than a decade ago 
fewer than 10% of large-scale desali-
nation plants were privately financed, 
57% of currently proposed large-scale 
desalination plants are expected to be 
financed through private investors.2 

Total capital expenditure on desali-
nation is projected to increase to $18 
billion in 2016 from $11 billion in 2010. 
Capital expenditures for water reuse 
are also expected to reach $8.4 billion 
in 2016, up from $4.9 billion in 2010— 
a 9.4% compound annual growth rate 
(see Figure 3). China is projected to sur-
pass the US as the largest market in the 
world in terms of capital expenditures 
in the water sector, and technology and 
finance should continue to be the pri-
mary drivers of change in the global 
water industry.3

The Problem 
WaTER WIThdRaWal
The amount of water withdrawal as a 
percentage of the total water available 
is forecast to rise substantially by 2025. 
As population growth continues, the 
number of people affected by water stress 
and scarcity will increase significantly. 
During the past century, global water 
withdrawals have increased six-fold 
(see Figure 4).

Even with population growth be-
ing the major contributor to elevated 
global water-withdrawal levels, the 
rise in demand for water has outpaced 
population growth by a factor of two  
(see Figure 5). 

Figure 3: Spending 
Growth in the Global 
Water Industry 

The global water industry is expected to 
undergo substantial transformation in the 
near future. Businesses will need to make 
further investments in water technology, 
and utilities will need to devote more money 
to water infrastructure. 
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Figure 4: long-Term 
Growth in Water 
Withdrawals

During the past century, global water 
withdrawals have increased six-fold. In 
the 20 years between 1995 and 2015, 
withdrawals are expected to grow  
nearly 50%.
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Figure 5: Growth in  
per Capita domestic 
Water demand
 

Population growth is the major contributor 
to elevated global water-withdrawal levels. 
Even so, the rise in demand for water has 
outpaced population growth by a factor  
of two. 
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dRouGhT
Steadily increasing temperatures associ-
ated with climate change and widespread 
exploitation of water resources across 
the globe have made droughts a recurring 
and growing threat. A National Center 
for Atmospheric Research (NCAR) study 
concluded that the US and many other 
populous countries face an increased 
threat of severe drought in the coming 
decades.4 The majority of the western 
two-thirds of the US is expected to be 
significantly drier by the 2030s, putting 
large parts of the nation at risk for ex-
treme drought. Other regions that could 
encounter considerable drought include 
most of Latin America, the Mediter-
ranean border regions, Southeast Asia, 
Southwest Asia, Africa and Australia 
(see Figure 6). The NCAR study also 
suggests that drought risk should de-
cline in this century in the majority of 
Northern Europe, Russia, Canada, Alaska 
and parts of the Southern Hemisphere. 
The globe’s total land areas, however, 
should be drier overall. 

Even recent heavy rains and flooding 
may not mitigate drought-induced water 
shortages. According to Brian Fuchs, 
a leading climatologist at the National 
Drought Mitigation Center, temporary 
spikes in rainfall and flash floods do not 
sufficiently abate the issue of long-term 
drought. “Whenever there is a lot of 
moisture in a short period of time, the 
potential exists for rapid improvement,” 
says Fuchs. “While that possibility ex-
ists, it won’t necessarily mean the end 
of drought in those areas.” According 
to Fuchs, it is very difficult for water 
to effectively infiltrate the surface of 
drought-stricken regions because of the 
subsequent hardening and compacting 
that occurs in the top layers of soil.

Figure 6: Forecasting a 
hotter, drier Future 

The Palmer Drought Severity Index indicates 
that there is considerable drought risk for 
the western US, most of Latin America, the 
Mediterranean border regions, Southeast 
Asia, Southwest Asia, Africa and Australia.

Source: University Corporation for Atmospheric Research as of October 2010

Pacific  
Ocean

Pacific  
Ocean

Atlantic  
Ocean

Indian 
Ocean

Equator

2000 to 2009

Dry Wet

Condition
- 2 0    - 1 5    - 1 0     - 8     - 6     - 4     - 3      - 2     - 1     - 0 . 5     0     0 . 5     1      2      3      4      6      8      1 0     1 5    2 0

The Palmer drought Severity Index

2030 to 2039

Pacific  
Ocean

Pacific  
Ocean

Atlantic  
Ocean

Indian 
Ocean

Equator

2060 to 2069

Pacific  
Ocean

Pacific  
Ocean

Atlantic  
Ocean

Indian 
Ocean

Equator

2090 to 2099

Pacific  
Ocean

Pacific  
Ocean

Atlantic  
Ocean

Indian 
Ocean

Equator

Please refer to important information, disclosures and qualifications at the end of this material.4 morgan stanley smith barney  |  november 2011



global investment committee / thematic investing

SNoW CovER
The increased climate variability through-
out the world has severely affected the 
earth’s snow cover and glaciers (see Figure 
7). During the last several decades, the 
amount of ice and snow, particularly in 
the Northern Hemisphere, has declined 
drastically as a result of global warming 
and shifting precipitation patterns. The 
reduction in ice and snow volumes has 
both global and local implications on 
climate, ecosystems and world water 
availability. The average monthly snow-
cover extent in the Northern Hemisphere 
has declined 1.3% per decade in the last 
40 years, with the largest decreases in the 
spring and summer months.5 In the next 
several decades, the ice albedo feedback—
whereby melting snow exposes more dark 
ground, which in turn absorbs heat and 
causes more snow to melt—will accelerate 
the rate of Arctic sea-ice melt. Projected 
increases in global air temperatures will 
diminish the extent of the snow cover 
and induce premature snow melt; this 
reduction in overall snow cover will itself 
exacerbate global warming. 

The United Nations Environment 
Programme (UNEP) forecasts that the 
majority of middle latitudes will experi-
ence snow losses of as much as 60% to 
80% in monthly maximum snow-water 

Figure 7: decline in the Northern 
hemisphere’s Snow Cover 

During the last several decades, the amount of ice and snow, 
especially in the Northern Hemisphere, has declined dramatically  
as a result of global warming and shifting precipitation patterns. 

Source: National Oceanic and Atmospheric Administration as of August 2011
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Figure 8: long-Term 
Weather Forecast Calls 
for less Snow Cover

The United Nations Environment Programme 
forecasts that the majority of middle 
latitudes will experience snow losses of  
as much as 60% to 80% in monthly 
maximum snow-water equivalent by the  
end of the century.

Source: United Nations Environment Programme as of June 2007
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the reduction of rural poverty through-
out the world and, in many nations, 
governments continue to bolster the 
agricultural industry by subsidizing 
irrigation projects and promoting  
irrigation-friendly policies. The Indi-
an government, for example, provides 
free electricity toward the extraction 
of groundwater. The proliferation of 
agriculture will continue to strain global 
water resources—a seemingly inevitable 
outcome in a world that continues to 
grow in both size and wealth.

The Millennium Development Goals, 
a framework of eight international devel-
opment goals that all 193 United Nations 
(UN) member states and at least 23 in-
ternational organizations have agreed to, 
aim to free people from extreme poverty 
and multiple deprivations by 2015. The 
volume of water for agriculture will need 
to increase in order to achieve the target 
of halving, between 1990 and 2015, the 
proportion of people who suffer from 
hunger (see Figure 10, page 7). To ef-
fectively decrease global famine, agricul-
tural output—and therefore water use— 
must increase. 

equivalent by the end of the century.6 
The sharpest declines are expected to 
take place in Europe, while the UNEP 
model anticipates increases in the Ca-
nadian Arctic and Siberia (see Figure 8, 
page 5). Snow is a vital water resource 
for ecosystems and human activities, and 
changes in snow cover and snow extent 
in the decades to come are likely to have  
significant consequences. 

GRouNdWaTER abSTRaCTIoN
Approximately 2.5% of the earth’s water 
is freshwater, of which 69% is in gla-
ciers and the polar caps, 30% is fresh 
groundwater and 0.3% is in lakes and 
rivers. Total withdrawals of water ac-
count for 10% of renewable water, al-
though in some countries this number 
is more than 100%.7 Overextraction of 
water becomes an issue when more than 
20% of renewable water is withdrawn, 
and by that standard the world is not 
facing a water crisis. 

At the heart of the issue, however, 
is the uneven distribution of water re-
sources. Many countries may have suf-
ficient water on a national basis, but not 
regionally or locally, such as in China, the 
US, India and Spain. Countries may also 
have sufficient water but at the wrong 
time, such as in Trinidad, the Bahamas 
and the Cayman Islands. Long-distance 
water transport and storage are a priority 
in these instances, although there are 
frequently logistical, financial and/or 
political obstacles to such investments. 
The majority of nations that are deficient 
in renewable water rely on nonrenew-
able resources, which has led to prob-
lems in the form of overexploitation of 
surface water and groundwater. Such 
overexploitation can lead to a variety 
of problems, such as saline intrusion. 
In some cases, wells have been drilled 
so deep that the water becomes con-
taminated with radon from the earth’s 
crust, which can cause severe health 
side effects that include lung cancer and 
birth defects. Such problems are typically 
localized, however, and can be resolved 
in the medium term via reverse-osmosis 
desalination of brackish water. Larger 

populations may be affected by a salin-
ity crisis caused by overexploitation of 
the groundwater, but this is an issue 
that takes place over a 30-year period. 

aGRICulTuRE
The agriculture sector stands as the larg-
est consumer of freshwater resources 
across the globe, accounting for more 
than 70% of global water withdrawals. 
GWI anticipates that the total land under 
irrigation (the main measurement of 
water use in agriculture) in the US will 
reach 290 million hectares by 2025— 
a 115% increase over 1996 levels. 

One of the most significant catalysts 
to agriculture’s sustained growth and 
reliance on water is the steadily increas-
ing global consumption of foods that 
are heavily dependent on water (see 
Figure 9). As a nation becomes more 
affluent, consumers increasingly prefer 
more water-intensive foods. The water 
needed to produce one kilo of meat is 10 
times greater than the amount necessary 
to grow an equal serving of rice. 

The utilization of modern agricultural 
methods has been a key contributor to 

Figure 9: The Changing 
Composition of the 
Global diet 

As they become more affluent, consumers 
increasingly prefer more water-intensive 
foods, such as meat, which, in turn, raises 
the demand for animal feed and, thereby, 
for water. 

1964 to 1966 1997 to 1999 2030E

0

500

1,000

1,500

2,000

2,500
Other
Pulses*
Roots and Tubers
Meat
Sugar
Vegetable Oils
Other Cereals
Wheat
Rice

Ki
lo

ca
lo

rie
s 

pe
r C

ap
ita

 p
er

 D
ay

*The edible seeds of certain leguminous plants such as peas, beans or lentils
Source: United Nations Environment Programme as of February 2009 

Please refer to important information, disclosures and qualifications at the end of this material.6 morgan stanley smith barney  |  november 2011



global investment committee / thematic investing

Figure 10: Changes in 
Global Water Consumption 
for Food Production

The volume of water for agriculture will 
need to increase in order to achieve the  
United Nations (UN) target of halving, 
between 1990 and 2015, the proportion  
of people who suffer from hunger.
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uRbaNIzaTIoN
In 1990, the world had 10 cities with 
populations of 10 million or more; six 
were in developing countries and four 
were in developed countries. By 2010, 
there were 21 cities of 10 million or 
more; 17 were in developing countries 
and four were in developed nations. 
The UN forecasts that by 2020 the 
world will have 27 cities of 10 mil-
lion or more; 22 in developing coun-
tries and five in developed countries  
(see Figure 11).

Urbanization leads to increased 
water demand, for both household 
needs and services. Household needs, 
which include activities such as flushing 
a toilet, watering flowers or washing 
a car, increase daily per capita water 
needs by 80 to 250 liters. Service insti-
tutions, such as hospitals, restaurants 
and hotels, are also major consumers 
of water. Urbanization can cause the 
demand for water to increase five-fold 
beyond the “basic water requirement.”8 
This increase does not include water 
used in power generation or other 
industrial activities that typically 
accompany urbanization.

More than half of the current global 
population resides in cities. As urban 

populations continue to grow, and as 
the standard of living of those dwell-
ing in cities improves, there will be a 
need for more stringent environmen-
tal regulation, as well as increased 
capital expenditures for water and  
wastewater infrastructure. 

Environmental-protection invest-
ment generates diminishing returns. 
While primary and secondary waste-
water treatments are comparatively 
cheap processes and contribute to 
the quality of the environment, ex-
tracting nutrients, pharmaceutical 
by-products and endocrine disrup-
tors from wastewater can be rather 
expensive and provide relatively 
minimal benefit. The outcome is that 
the world is encountering a spike 
in the amount of money needed for 
water and wastewater infrastructure, 
which subsequently garners more 
interest in technology. Although 
the water industry has tradition-
ally comprised a series of individual 
domestic markets, it is becoming 
increasingly global in various seg-
ments. Advanced water and waste-
water treatment, and several areas 
within the equipment supply chain, 
have become internationalized. 

Figure 11: urban areas 
Forecast to have at least 
10 Million Inhabitants  
by 2020

Rank Urban Area Country

1 Tokyo Japan

2 Mumbai India

3 Delhi India

4 Dhaka Bangladesh

5 Mexico City Mexico

6 Sao Paulo Brazil

7 Lagos Nigeria

8 Jakarta Indonesia

9 New York US

10 Karachi Pakistan

11 Kolkata India

12 Buenos Aires Argentina

13 Cairo Egypt

14 Manila Philippines

15 Los Angeles US

16 Rio de Janeiro Brazil

17 Istanbul Turkey

18 Shanghai China

19 Moscow Russia

20 Osaka Japan

21 Beijing China

22 Lima Peru

23 Paris France

24 Tianjin China

25 Lahore Pakistan

26 Bogota Colombia

27 Kinshasa Congo

Source: United Nations as of 2011
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PRoduCEd WaTER
The increased prevalence of land-based 
natural-gas drilling and hydraulic frac-
turing throughout the US has gener-
ated much debate over environmen-
tally friendly methods of disposing of 
“produced water.” Produced water is 
water contaminated by the hydraulic-
fracturing process that becomes infused 
with highly toxic chemicals. The dis-
posal process for produced water has 
become one of the fastest-growing water 
subsectors, as natural-gas producers 
must take extra precaution and dedi-
cate considerable resources to make 
certain that the contaminated water 
doesn’t in any way mix with drinking-
water sources (see Figure 12 and Figure 
13). An increasingly popular option for 
disposing of produced water is “point-
of-use treatment,” whereby produced 
water is treated on-site. Point-of-use 
treatment has low fixed costs relative to 
other disposal options. The alternative 
to this process is to transport produced 
water to a treatment facility or disposal 
center via pipeline or truck.

Figure 12: Water Reuse 
Changes the Game for  
oil and Gas

Land-based energy production results in 
“produced water,” or water contaminated by 
the hydraulic-fracturing process. As a result, 
the energy industry is expected to boost 
spending in water-treatment equipment.
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Figure 13: Components  
of the $5 billion  
North american 
Produced-Water Market

An increasingly popular option for disposing 
of produced water is on-site treatment, 
which has low fixed costs relative to other 
disposal options. The alternative to this 
process is to transport produced water to  
a treatment facility or disposal center.
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ChINa
Morgan Stanley Research forecasts that 
the water shortage in China is expected 
to worsen (see Figure 14). Substantial 
investment will be necessary to elevate 
China’s wastewater-treatment indus-
try to a level that is proportionate to 
its economic status. 

In 2010, the Chinese government an-
nounced its intent to devote 3.1 trillion 
renminbi to the environmental-protection 
industry during the 12th Five-Year Plan 
versus the 1.3 trillion renminbi allocated 
in the 11th Five-Year Plan, generating an 
annual growth rate of approximately 15% 
to 20%. A study conducted at Tsinghua 
University concluded that investment 
in sewage-treatment facilities is pro-
jected to reach 153.97 billion renminbi 
throughout the 12th Five-Year Plan, up 
35% from the 11th Five-Year Plan. As per 
the Chinese government’s 12th Five-Year 
Plan, all cities and counties are expected 
to have 100% sewage-treatment capac-
ity, versus the 75% of cities and 30% 
of counties that had sewage plants in 
2009.9 China’s market for residential 
wastewater operations is forecast to rise 
to 40 billion renminbi in 2012 from 28 
billion renminbi in 2010 (see Figure 15).

Figure 14: Water Shortage 
in China Is Expected  
to Worsen

China’s fast-paced economic growth has 
resulted in a water shortage that is forecast 
to worsen during the rest of this decade. 
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Figure 15: Rapid 
Growth for Residential 
Wastewater operations 
in China

Substantial investment will be necessary 
to elevate China’s wastewater-treatment 
industry to a level that is proportionate 
to its economic status. China’s market 
for residential wastewater operations is 
forecast to rise to 40 billion renminbi in 
2012 from 28 billion renminbi in 2010.
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The Solution 
EFFICIENT IRRIGaTIoN
Approximately 70% of all water is used 
for agriculture, and our ability to expand 
agricultural output to sustain the grow-
ing global population is restricted in 
part by the limited supply of freshwater. 
According to the Food and Agriculture 
Organization (FAO), approximately 20% 
of the increase in crops produced by 
2050 will be attributed to newly irrigated 
lands, while 80% will have to come from 
increases in crop yields. Land that is fit 
for growing crops is finite and the areas 
that have yet to be cultivated require 
costly infrastructure build-outs. The 
most effective long-term solution will 
be creating and enhancing agricultural 
technologies to produce more “crop per 
drop” (see Figure 16 and Figure 17). As 
the world’s water supplies continue 
to be strained by growing populations 
and as arable land per capita continues 
to decline, agricultural efficiency will 
become a major focus of policymakers 
and investors alike. 

There are several irrigation techniques 
that are capable of effectively producing 
crops with relatively minimal amounts 
of water. In most developing economies, 
the overwhelming source of irrigation 
is flooding fields. Flooding is only about 
35% efficient; 65% of the water evaporates 
before it reaches the crops. By contrast, 
sprinklers are 75% efficient. Drip irriga-
tion is 85% efficient and widely accepted 
as one of the most effective water-saving 
irrigation systems. This process gradu-
ally applies water to the crop’s roots 
through a system of valves, pipes, tubing 
and emitters. Alternative methods that 
are capable of increasing crop yields 
with less water include center-pivot 
sprinkler irrigation, advanced fertil-
izers and watering-schedule controls 
that account for weather conditions. 

Figure 16: Share of Crop 
Production Increases, 
1961 to 1999 

Between 1961 and 1999, nearly 80% of the 
increase in world crop production came 
through increasing yield on existing land. 

Source: United Nations Environment Programme, GRID-Arendal as of February 2009

Yield Increases     Arable-Land Expansion     
Increased Cropping Intensity

All Developing Countries

South Asia

East Asia

Near East/North Africa

Latin America and the Caribbean

Sub-Saharan Africa

World

0 25 50 75 100%

Figure 17: Projected 
Sources of Increases, 
1997/1999 to 2030 

Looking ahead, increases in crop production 
will need to come from creating and 
enhancing agricultural technologies to 
produce more “crop per drop.”

Source: United Nations Environment Programme, GRID-Arendal as of February 2009
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The FAO expects global irrigation 
water withdrawal to increase by ap-
proximately 11% to 2,906 cubic kilometers 
per year in 2050, up from the current 
2,620 cubic kilometers per year. Output 
from irrigated lands globally is set to 
increase to 3,424 trillion kilocalories 

in 2025 and 5,420 trillion kilocalories 
in 2050 from 2,544 trillion kilocalories 
in 2010 (see Figure 18, page 11). Global 
irrigation water withdrawals are forecast 
to rise by 14% in the developing coun-
tries, offset by a decline of more than 
2% in the developed countries.
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Figure 18: Forecast 
Growth in Irrigation 
output

Thanks to improvements in irrigation 
technology, global output from irrigated 
lands is forecast to more than double by 
2050 on just 11% more water, according  
to the United Nations Food and  
Agricultural Administration.

Source: United Nations Food and Agriculture Administration as of 2003
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Figure 19: Composition of 
the Corn Yield

Agricultural companies are utilizing both 
conventional breeding and genetic engineering 
to develop crops that can maintain their output 
in drought-stricken regions.

Source: Monsanto Company as of January 2009
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China and India stand out as having 
ample opportunity to boost crop yields, 
as both governments have recently dem-
onstrated a commitment to increasing 
agricultural productivity and efficiency. 
At the Fifth World Water Forum in 2009, 
China’s minister of water resources un-
derscored China’s goal to increase the 
nation’s irrigated area by 10% by 2020, as 
well as restore 260 large-scale irrigation 
and drainage pumping centers within three 
to five years. In 2008, India’s minister of 
agriculture declared his goal to bring 17 
million hectares under efficient irrigation 

(12 million hectares under microirrigation 
and 5 million hectares under sprinkler 
irrigation) by 2012; the Indian Planning 
Commission predicts that water supply 
and irrigation capital expenditures will 
experience a subsequent compound annual 
growth rate of 19% to reach this goal.10

aGRI-bIoTECh
Biotechnology companies recognize that 
demand for drought-tolerant crops will 
continue to rise as global climate change 
forms a world that is both warmer and 
drier. These companies are utilizing both 

conventional breeding and genetic engi-
neering to develop crop varieties that can 
effectively maintain their output in regions 
stricken with drought (see Figure 19). 
For example, researchers are engaged in 
various phases of testing for corn strands 
that have been genetically manipulated 
to retain yield stability in the driest of 
environments. Already one particular 
gene that is undergoing testing has dem-
onstrated encouraging yield advantage 
when water is limited, and further testing 
has found the gene to be compositionally 
equivalent to conventional corn.
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WaSTEWaTER TREaTMENT
Treated wastewater costs about a third 
less than desalination. In addition to 
tertiary and advanced reuse, a signifi-
cant portion of water reuse involves 
treatment that does not go beyond the 
secondary level. Primary treatment in-
volves temporarily holding sewage so 

Figure 20: Investments in 
Water-Reuse Plants

Investment in water-reuse plants is growing 
because treated wastewater costs about a 
third less than desalinated water. The output 
from water-reuse facilities is forecast to 
reach 9.8 billion cubic meters in 2016, up 
from 5.1 billion cubic meters in 2010.

Source: Global Water Intelligence as of March 2010
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that heavy solids settle to the bottom 
while oil, grease and lighter solids float 
to the surface. Secondary treatment 
then removes dissolved and suspended 
biological matter. Tertiary treatment 
then allows discharge into a highly sen-
sitive or fragile ecosystem. This being 
the case, the capacity of water-reuse 

facilities that offer no more than second-
ary treatment is expected to increase 
to 36 million cubic meters per day in 
2016 from 22 million cubic meters per 
day in 2008, and total investment in 
water reuse is forecast to rise to 9.8 
billion cubic meters per year in 2016 
from 5.1 billion cubic meters per year 
in 2010 (see Figure 20).11 

Advanced wastewater treatment 
means that sewage can be viewed as 
a resource with a number of possible 
uses: (1) agricultural irrigation, because 
wastewater flows are typically more 
reliable than those from freshwater 
sources and are rich in nutrients for 
the cultivation of high-value crops; 
(2) urban landscaping; (3) industrial 
cooling and processing; and (4) indi-
rect potable water production, such 
as groundwater recharge.

The water-treatment process known 
as ultraviolet (UV) disinfection is gain-
ing popularity throughout the water 
industry as a cost-effective and superior 
alternative to chlorine disinfection. 
Recent technological developments 
within the UV sector have made treat-
ment both affordable and simple. In this 
purification process, exposure to UV 
light effectively changes the DNA of any 
harmful microbes, thus sterilizing the 
cell. The $500 million UV-treatment 
industry is expanding rapidly (see Figure 
21). BCC Research estimates that the 
market will grow at an annual rate of 
approximately 40% during the next 
five years. The Environmental Pro-
tection Agency now requires certain 
drinking-water sources to undergo UV 
disinfection because of its ability to 
neutralize various parasitic diseases that 
are impervious to chlorine treatment. 
In 2012, New York City is expected to 
break ground on the world’s largest UV 
disinfection treatment facility.

Figure 21: North american 
Wastewater-Treatment 
Plants using uv 
Technology 

The water-treatment process known as 
ultraviolet (UV) disinfection is gaining 
popularity as a cost-effective and superior 
alternative to chlorine disinfection.

Source: Citi Investment Research & Analysis as of May 2011
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dESalINaTIoN 
There are currently two methods for 
desalination: Either water can be boiled 
and gradually evaporated in a process 
known as thermal desalination, or it 
can undergo a membrane-filtration 
method known as reverse osmosis, in 
which the water is pushed through a 
fine membrane that separates the water 
molecules from the salt ions. GWI says 
that thermal desalination will continue 
to be used in regions where energy is 
inexpensive and plentiful, such as the 
Middle East. The consulting firm also  
estimates that investments in desalina-
tion plants with membrane technology 
will grow to $4.7 billion in 2016 from 
$3.3 billion in 2010—a 6% compound 
annual growth rate versus just 1% for 
thermal desalination (see Figure 22). 

During the past several decades, the 
desalination industry has had remarkable 
success in lowering its costs through 
technological innovation. In thermal 
desalination, a large portion of recent 
progress can be attributed to econo-
mies of scale. The membrane segment 
of the desalination industry has utilized 
technological advancements to create 
energy-recovery devices and cheaper, 
yet more efficient, membranes, which 
have resulted in impressive cost reduc-
tion for desalinated water. 

Figure 23 shows water prices for reverse-
osmosis projects, which are arranged 
by contract date. The first eight bars on 
the chart would be familiar to anyone 
who goes to desalination conferences—
they are the most common illustration 
of the falling cost of desalination. The 
remaining bars appear to tell a different, 
more complicated story. Innovation in 
desalination technology is continuing. 
As the cost of the desalination process 
falls, other costs such as civil engineering 
and site costs have a greater influence 
on the overall cost of water. This is par-
ticularly true of desalination projects 

on the California coast, where costs for 
labor, permits, real estate and profes-
sional services are very high.

The desalination industry’s ability 
to significantly drive down costs while 
simultaneously bolstering its technol-
ogy will translate into substantial future 
growth. GWI predicts that contracted 
desalination capacity will rise to 130 
million cubic meters per day in 2016 
from 68 million cubic meters per day 
in 2009. The mounting effort to drive 
down the cost of desalination has resulted 
in the emergence of several promising 
new technologies. 

Figure 22: Investments in 
desalination Plants

Thermal desalination plants are mainly in 
regions where energy is inexpensive, such as 
the Middle East. Costs for membrane-based 
desalination plants are dropping because 
of more efficient membranes and energy-
recovery devices.

Source: Global Water Intelligence as of March 2010
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Figure 23: Water Prices for  
Reverse-osmosis Projects

Innovation drives down the cost of the desalination projects that 
use reverse osmosis. As the cost of desalination falls, costs such 
as engineering and site preparation have a greater influence on 
the overall cost.
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NEW dESalINaTIoN TEChNIquES 
Forward Osmosis
Since water molecules naturally flow 
from fresher solutions to saltier ones, 
reverse osmosis uses pressure to force 
water molecules to go against that ten-
dency through membranes that filter the 
water. In contrast, forward osmosis (FO) 
uses a “draw solution” that is saltier than 
seawater. Without need for any energy, 
the water molecules in seawater flow 
across a porous membrane and into the 
draw solution, leaving the sea salt behind. 
Because the process doesn’t require any 
pumping, it generally consumes very 
little energy. These compounds then 
vaporize at lower temperatures than 
those required for thermal desalination 
(212ºF). Unlike reverse-osmosis treat-
ment, FO does not need to be forced 
through a membrane at high levels of 
pressure, which translates into substan-
tial cost savings; FO requires only 10% 
as much electricity as reverse osmosis 
and does not have to rely on the costly 
pipes that are specially constructed to 
tolerate high pressures.12

In 2007, researchers at Yale Univer-
sity built a pilot plant to demonstrate 
an FO desalination process that uses 
osmotic pressure, rather than hydrau-
lic pressure or thermal evaporation, 
to separate freshwater from seawater 
or brackish water. In February 2009, a 
company built around the research from 

Yale announced that it had received $10 
million in venture-capital funding to 
commercialize its novel desalination 
technique. The company’s solution 
needs only 122ºF to burn off salts and 
leave behind pure water rather than the 
much higher temperatures required for 
thermal desalination. Bloomberg Busi-
nessweek (March 10, 2011) reported that 
the company plans to start taking orders 
in late 2011.

Carbon Nanotubes
Leading chemical- and environmental-
science researchers are in the midst 
of refining a desalination technology 
that employs carbon nanotubes in the 
membrane-distillation process. Carbon 
nanotubes, which are essentially atom-
thin carbon sheets that have been shaped 
into cylinders, can be immobilized in 
membrane pores to construct a filtra-
tion system that is superior to typical 
reverse-osmosis membranes in that 
they are approximately 20 times more 
water permeable and can treat water 
at a relatively low temperature, higher 
flow rate and higher salt concentration.

The September 2010 Journal of Physical 
Chemistry reported that Professor Som-
enath Mitra of the New Jersey Institute of 
Technology had developed a membrane 
incorporating carbon nanotubes that 
could lead to a faster and more energy-
efficient method of water desalination. 

Mitra’s new material reportedly results 
in much greater vapor permeation while 
keeping liquid water from clogging the 
pores, and it allows for higher flow rates 
while requiring lower temperatures. As 
compared with  a regular membrane, 
it demonstrated the same level of salt 
reduction at a temperature that was 
cooler by 20ºC and at a flow rate that 
was six times greater.

Biomimetic Membranes 
Scientists at the University of New 
Mexico and Sandia National Labora-
tories are working on revolutionizing 
the desalination industry through the 
creation of biomimetic membranes for 
water-filtration treatment. Biomimetic 
membranes seek to mimic the structure 
and water-transport processes of living 
cell membranes, which could provide an 
incredibly efficient and natural filtration 
system. According to the University of 
New Mexico, “The technology uses an 
atomic layer deposition (ALD) process, 
a thin-film deposition technique on 
an atomic scale that sequentially ap-
plies layers of chemicals to the surface 
of a substrate to produce a thin film. 
The nanoporous material has twice 
the efficiency of an RO [reverse os-
mosis] membrane because it has high 
salt rejection and improved water flux 
(the rate at which water permeates  
a membrane).”13 
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vIRTual WaTER
A 2011 United Nations Educational, 
Scientific and Cultural Organiza-
tion study found that one-fifth of the 
global water footprint (from 1996 to 
1995) was related to production for 
exports, largely agricultural, rather 
than domestic consumption.14 Large 
international virtual-water flows and 
their associated national water savings 
and external water dependencies high-
light the point that the issue of local 
water scarcity needs to be considered 
from a global context.

Many nations save water resources 
by importing products that are water 
intensive and exporting those that are 
less so (see Figure 24). This process can 
imply global water savings if the flow 
is from nations with high to low water 
productivity. Between 1997 and 2001, 
1,605 billion cubic meters per year would 
have been required by the importing 
countries if all imported agricultural 
products were produced domestically; 
however, these products were produced 
with only 1,253 billion cubic meters 
per year in the exporting countries.15 

Nations are divided in their ability 
to use science to support agricultural 
productivity and food security. Developed 
countries spend $2.16 on agricultural 
research and development (R&D) for every 
$100 of agricultural output, compared 
with $0.55 in the developing countries. 
Agricultural R&D spending in developing 
countries grew to $4.4 billion in 2000 
from $3.7 billion in 1991. Such spend-
ing was largely driven by Asia, which 
represents 42% of total agricultural 
R&D spending in developing nations 
(China and India account for 18% and 
10%, respectively). Despite Africa’s large 
size, its share in R&D spending is 13%;  
Latin America’s is 33%.16 

Source: United Nations Environment Programme as of July 2011

Investor 
Country Target Country Area (hectares) Crop or Aim of Project

Austria Ethiopia 50,000 Biofuel 

Bahrain Philippines, Turkey, UAE 10,000 Agro-Fishery 

Belgium Kenya 42,000 Sugar Cane 

Canada Kenya, Mozambique, Ghana 293,000 Biofuel 

China 

Dem. Rep. Congo, 
Mozambique, Tanzania, 
Zambia, Philippines, 
Cameroon, Sierra Leone 

6,512,300 Biofuel, Rice, Sugar Cane, 
Maize

Egypt Sudan 526,000 Wheat, Maize, Sugar Beets

Germany Ethiopia 13,000 Biofuel 

India Ethiopia, Sierra Leone 348,258 Flower, Sugar, Maize, Rice, 
Vegetables, Palm Oil

Iran Sierra Leone 10,117 Biofuel, Lemon Grass

Israel Ghana, Ethiopia 202,000 Biofuel 

Italy Ghana, Mozambique 20,000 Biofuel 

Japan Brazil, Kenya 100,000 Soybeans, Biofuel

Jordan Sudan 25,000 Livestock, Crops

Kuwait Kenya, Sudan 170,000 Rice 

Libya Mali, Ukraine, Liberia 364,000 Rice 

Luxembourg Sierra Leone 62,475 Biofuel, Palm Oil, Rubber

Norway Ghana 427,660 Biofuel 

Portugal Mozambique, Sierra Leone 151,000 Biofuel, Rice, Pineapple, 
Cassava, Vegetables

Qatar Philippines, Sudan, Kenya 140,000 Fruit, Vegetables

Republic of 
Korea Russia, Sudan, Indonesia, 715,000 Wheat, Palm Oil

Saudi Arabia Sudan, Tanzania, Indonesia, 
Ethiopia, Egypt 5,520,000 Rice, Wheat, Vegetables, 

Barley, Animal Feed

South Africa Congo (Brazzaville), Benin 80,000 Livestock, Rice, Vegetables

Switzerland Sierra Leone 26,000 Sugar Cane 

UAE Pakistan, Sudan, Ethiopia 707,000 Corn, Alfalfa, Wheat, 
Potatoes, Beans

UK 
Ethiopia, Angola, Ghana, 
Madagascar, Mozambique, 
Ukraine, Sierra Leone 

1,046,348 Biofuel 

US Brazil, Sudan, Ukraine, 
Ethiopia 690,000 Sugar Cane (biofuel) 

Vietnam Cambodia, Laos 200,000 Rice, Rubber

Figure 24: Saving 
Water Through land 
Investments   

Many nations save water resources by 
making investments that allow them to 
outsource water-intensive crops. This table 
shows where countries are investing and  
for which crops.
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Figure 25 depicts the virtual-water 
balance per country. The key for Figure 25 
indicates which countries—and to what 
degree—have a negative balance, or a net 
virtual-water export, and which have a 
positive balance, or net-water import. The 
biggest virtual-water net exporters are in 
North America and South America (US, 
Canada, Brazil, Argentina), Southern Asia 
(India, Pakistan, Indonesia, Thailand) 
and Australia. The biggest virtual-water 
net importers are North Africa and the 
Middle East, Mexico, Europe, Japan and 
South Korea.

The 2008 food crisis accelerated 
farmland transactions (see Figure 26); 
governments have moved into large-scale 
agriculture in their expectation of gains 
from food crops, biofuels and environmental 
services. China, the Gulf States, Japan, 
India, South Korea, Libya and Egypt are 
purchasing farmland in Ethiopia, Mali, 
Sudan, Madagascar and Mozambique 
in Africa; the Philippines, Indonesia, 
Laos, Thailand, Vietnam, Cambodia 

Figure 25: how virtual 
Water Flows  

Countries in green are net virtual-water 
exporters. Countries in yellow or red are net 
virtual-water importers. The arrows indicate 
the flow patterns.

Source: United Nations Educational, Scientific and Cultural Organization as of May 2011
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Figure 26: Investor and Target Countries 
in overseas land Investment for 
agricultural Production   

Since the 2008 global food crisis, governments have moved into 
cross-border agriculture in expectation of gains from food crops, 
biofuels and environmental services.
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combine to create a “perfect storm.” 
To address the challenges, the global 
water industry is expected to undergo a 
fundamental transformation. Businesses 
will need to invest in new technolo-
gies, while utilities will need to devote 
greater resources to water infrastructure. 
Investment growth in the sector will 
be affected by the changing financial 
models in the municipal water sec-
tor, where budgetary constraints will 
limit the role traditionally played by 
municipalities. The key to profiting 
from the growth in the sector will be 
to understand the technological, cli-
mactic, governmental and population 
trends affecting the water industry. 
The winners will be those who can 
grasp those trends and discover the  
underlying opportunities.

and Pakistan in South Asia; Brazil and 
Argentina in South America; and the 
Ukraine in Eastern Europe.

Indian companies are buying overseas 
land, primarily in Africa, to grow agricultural 
products that can be exported to large 
markets. Africa has 807 million hectares 
of cultivable land, and 197 million hectares 
are currently under cultivation. More 
than 80 Indian companies have invested 
$2.4 billion in purchasing plantations in 
eastern Africa to grow food for India’s  
domestic markets.17 

China is also investing in agriculture 
overseas. Northeast China’s Beidahuang 
Group intends to enter into an agricul-
tural joint venture with Argentina’s Rio 
Negro Province. According to the Argen-
tine government, China’s state-owned 
farmland investment and development 

company, which is China’s top grain 
producer, is planting crops in the Pata-
gonian province and paying low rent in 
exchange for developing unused land. 
The Beidahuang Group’s Argentina agri-
cultural investment project will include 
advanced irrigation, power-generation 
facilities and port-infrastructure invest-
ments. Although Argentina has high-
quality land with an ideal climate, the 
technology level is lacking. This synergy 
of technical expertise from China and 
land resources from Argentina makes for 
a partnership that should significantly 
benefit both parties involved. 

a developing Story
Water may turn out to be the critical 
commodity story of the 21st century as 
declining supply and increasing demand 
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Stanley & Co. Incorporated or Citigroup Global Markets Inc. The views and opinions contained in this material are those of the author(s) and may differ materi-
ally from the views and opinions of others at Morgan Stanley Smith Barney LLC or any of its affiliate companies. Past performance is not necessarily a guide to  
future performance. 

The author(s) (if any authors are noted) principally responsible for the preparation of this material receive compensation based upon various factors, including 
quality and accuracy of their work, firm revenues (including trading and capital markets revenues), client feedback and competitive factors. Morgan Stanley Smith 
Barney is involved in many businesses that may relate to companies, securities or instruments mentioned in this material.

This material has been prepared for informational purposes only and is not an offer to buy or sell or a solicitation of any offer to buy or sell any security/instru-
ment, or to participate in any trading strategy. Any such offer would be made only after a prospective investor had completed its own independent investigation 
of the securities, instruments or transactions, and received all information it required to make its own investment decision, including, where applicable, a review 
of any offering circular or memorandum describing such security or instrument. That information would contain material information not contained herein and to 
which prospective participants are referred. This material is based on public information as of the specified date, and may be stale thereafter. We have no obliga-
tion to tell you when information herein may change. We make no representation or warranty with respect to the accuracy or completeness of this material. 
Morgan Stanley Smith Barney has no obligation to provide updated information on the securities/instruments mentioned herein.

The securities/instruments discussed in this material may not be suitable for all investors. The appropriateness of a particular investment or strategy will depend 
on an investor’s individual circumstances and objectives. Morgan Stanley Smith Barney recommends that investors independently evaluate specific investments 
and strategies, and encourages investors to seek the advice of a financial advisor. The value of and income from investments may vary because of changes in 
interest rates, foreign exchange rates, default rates, prepayment rates, securities/instruments prices, market indexes, operational or financial conditions of com-
panies and other issuers or other factors. Estimates of future performance are based on assumptions that may not be realized. Actual events may differ from 
those assumed and changes to any assumptions may have a material impact on any projections or estimates. Other events not taken into account may occur and 
may significantly affect the projections or estimates. Certain assumptions may have been made for modeling purposes only to simplify the presentation and/or 
calculation of any projections or estimates, and Morgan Stanley Smith Barney does not represent that any such assumptions will reflect actual future events. 
Accordingly, there can be no assurance that estimated returns or projections will be realized or that actual returns or performance results will not materially 
differ from those estimated herein. 

This material should not be viewed as advice or recommendations with respect to asset allocation or any particular investment. This information is not intended 
to, and should not, form a primary basis for any investment decisions that you may make. Morgan Stanley Smith Barney is not acting as a fiduciary under ei-
ther the Employee Retirement Income Security Act of 1974, as amended or under section 4975 of the Internal Revenue Code of 1986 as amended in providing  
this material. 

Morgan Stanley Smith Barney and its affiliates do not render advice on tax and tax accounting matters to clients. This material was not intended or written 
to be used, and it cannot be used or relied upon by any recipient, for any purpose, including the purpose of avoiding penalties that may be imposed on the 
taxpayer under U.S. federal tax laws. Each client should consult his/her personal tax and/or legal advisor to learn about any potential tax or other implica-
tions that may result from acting on a particular recommendation.

International investing entails greater risk, as well as greater potential rewards compared to U.S. investing. These risks include political and economic uncertain-
ties of foreign countries as well as the risk of currency fluctuations. These risks are magnified in countries with emerging markets, since these countries may have 
relatively unstable governments and less established markets and economies. 
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Investing in commodities entails significant risks. Commodity prices may be affected by a variety of factors at any time, including but not limited to, (i) changes in 
supply and demand relationships, (ii) governmental programs and policies, (iii) national and international political and economic events, war and terrorist events, 
(iv) changes in interest and exchange rates, (v) trading activities in commodities and related contracts, (vi) pestilence, technological change and weather, and (vii) 
the price volatility of a commodity. In addition, the commodities markets are subject to temporary distortions or other disruptions due to various factors, including 
lack of liquidity, participation of speculators and government intervention.

Asset allocation and diversification do not assure a profit or protect against loss in declining financial markets.

Because of their narrow focus, sector investments tend to be more volatile than investments that diversify across many sectors and companies.

Investing in foreign emerging markets entails greater risks than those normally associated with domestic markets, such as political, currency, economic and 
market risks. 

Growth investing does not guarantee a profit or eliminate risk. The stocks of these companies can have relatively high valuations. Because of these high valua-
tions, an investment in a growth stock can be more risky than an investment in a company with more modest growth expectations. 

Value investing does not guarantee a profit or eliminate risk. Not all companies whose stocks are considered to be value stocks are able to turn their business 
around or successfully employ corrective strategies which would result in stock prices that do not rise as initially expected. 

Past performance is no guarantee of future results. Estimates of future performance are based on assumptions that may not be realized. This material is not a 
solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy.

This material is disseminated in Australia to “retail clients” within the meaning of the Australian Corporations Act by Morgan Stanley Smith Barney Australia Pty 
Ltd (A.B.N. 19 009 145 555, holder of Australian financial services license No. 240813).

Morgan Stanley Smith Barney is not incorporated under the People’s Republic of China ("PRC") law and the research in relation to this report is conducted outside 
the PRC. This report will be distributed only upon request of a specific recipient. This report does not constitute an offer to sell or the solicitation of an offer to 
buy any securities in the PRC. PRC investors must have the relevant qualifications to invest in such securities and must be responsible for obtaining all relevant 
approvals, licenses, verifications and or registrations from PRC’s relevant governmental authorities.

Morgan Stanley Private Wealth Management Ltd, which is authorized and regulated by the Financial Services Authority, approves for the purpose of section 21 
of the Financial Services and Markets Act 2000, content for distribution in the United Kingdom.

Morgan Stanley Smith Barney is not acting as a municipal advisor and the opinions or views contained herein are not intended to be, and do not constitute, advice 
within the meaning of Section 975 of the Dodd-Frank Wall Street Reform and Consumer Protection Act.

This material is disseminated in the United States of America by Morgan Stanley Smith Barney LLC.

Third-party data providers make no warranties or representations of any kind relating to the accuracy, completeness, or timeliness of the data they provide and 
shall not have liability for any damages of any kind relating to such data.

Morgan Stanley Smith Barney material, or any portion thereof, may not be reprinted, sold or redistributed without the written consent of Morgan Stanley  
Smith Barney.
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