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Scenarios toward the Future with Water - Discussion at the International Workshop held
in February 2014-

Science and Technology Foresight Center, National Institute of Science and Technology Policy
(NISTEP), MEXT

ABSTRACT

This study developed scenarios regarding water utilization in the future at the international
workshop held as part of NISTEP’s 10" Foresight.

Weak signals that may bring a great change in the future were sorted out to four change factors;
locavore food chain, H,0O-opolis, collective intelligence, and industrialization of the water market.
The conclusion described futures with water for cities, food, and industry, which would the four
change factors would cause. Each scenario suggested the possibility that innovation in the
production and use of water will make possible new ways of local production for local
consumption, will reduce water pollution from industry and encourage the development of urban
network which will mitigate the environmental damage.

This suggests the possibility that this procedure serves as a tool of discussing uncertain future.
The future challenge is the method development to extract useful information from a flood of
wide-ranging information around, that is, the development of automatic collection, aggregation
and analytical methods, and of appropriate combination with automatic procedure and expert
judgement.
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30 Growth botanics

38 Think in terms of virtual water demands and not simply
“demand on water”

40 Please do not eat up all the water

(7) Smart consumption and resource utilization

H,0-opolis ég azclz-pollis
- aker places
KT T E SR 39 Over the deep blue sea

40 The limits of density

20 Municipal authorities lead the way

(2) Life in abento box

15 Kitchen plant

6  Sustainability of the water cycle

(11) Variety of local responses defines local management

(18) Sense globally, respond locally

Collective intelligence | 23 Building on crowd intelligence

N 33 Smart Mogs

LR 29 Impotence of policy decision making

21 Raising consumer awareness

18 Sense globally, respond locally

11 Variety of local responses define local management

16 With a little help from S&T

10 Government policy on water conservation

I Inter-disciplinary problem solving to secure right utilization of
water resources

Industrialization of the | 13 Badwater revival

8 Reshaping heavy industry

water market 35 Water and waste water

KD EZAL 36 Addressing climate

13 Commercialized water

14 Future methods of conservation and water hazard mitigation

24 Valued at last? Product and market

37 Modesty in water use

(25) Smart water




D Locavore food chain  (Hi7C CERALZ B 2182 HipE HITY)
FRICB T D HT OB DW L L AEFE~D LT SRBIEATREME S L CIEE T A2 R IR
3%, ocavore | &1 local (HioT)+ vore (~REMW)) TSNS E THD,

@ H,0-opolis (7K%Bﬁl§)
KRFIH D B et DM &k O/K ORI G 12 XED | J0 D722k o s T sE 2
ﬁtﬁﬂﬁ%Twﬂﬁﬂ%m%T@

@ Collective intelligence (££5 %)
(BRI Ny 7 H D o D EERR G372 SN DS FTIZ 3T K ORI - fE R ISR 28 Bl
FRDITIR—2 o T TOFERM TN HEERBRT 5,

@ Industrialization of the water market (/K it D PE¥AL)
IKOAAE D Ei % SR L | PEZE - BRBE DK ORI LV A VNV B RGERIAEFES AT LEL T
AT HIENVTINT DO RRT D,

33. ELEERAII O 1—DFAKICEZSFE

tyva 2B T, ZIEEROE NS, T LERN I af a2 —| 5 2 558
IZOWCiim e  ToT, By a TCER L&~ 7 uA Y 2 —O Rk 2 b atki 2L (K
2B 1TV T, LBEIEIDIDONOR ALY ELDTAERER BT, 1271, T
FOFREMIC1IZE T OB UL L, FEOLLITHEER LN e[ ELT,

FERPOBLERTOI/aAT 2 — 2BV T, S LR ITEE A b D )7 I 8 K E
J L4, FFIT habitat & livelihood TlZZ D A1 A3 L0 iR)~72, F7-, wellbeing & relationship &
<A 2—IZBW T, ELLOAIFEMEIC OV TH BEEEEAMEL | BALERNC L DAL R7 R R
ENTHHZED DT,



X3 4: ZALER O

Change Factors I ] i v
COLLECTIVE INDUSTRIALIZATION
ISSUES LOCAVORES H:0-OPOLIS INTELLIGENCE OF WATER

1A - WATER SCARCITY
DAMAGES HUMAN 2 16 0 22 0 18 2 16
ECOSYSTEMS

1B - GROWING
VULNERABILITY TO EXTREME 5 18 0 21 8 17 1 17
CLIMATIC EVENT
1C — INDUSTRIAL POLLUTION
REDUCES POTABLE WATER 2 13 3 7 0 18 4 18
SUPPLY

1D - RECYCLING OF WATER
SAVES LOCAL ECOSYSTEMS
2A— GROWING DEMAND FOR
WATER RAISES ITS PRICE 7 10 8 7 1 16

28 - FOOD SUPPLY
CONSTRAINED BY LACK OF 10 21 6 17 0 24 14 1
WATER

2C - INNOVATION DRIVES
DECLINE IN WATER
INTENSITY OF THE 10 18 14 12 a 21 13 16
ECONOMY
3A— WATER-RELATED

3C - CLEAN WATER IS A

SOURCE OF LOCAL 7 1 10 14 12 B 14 14
ADVANTAGE

4A - INTERNATIONAL

CONFLICTS OVER ACCESS 2 14 2 5 2 5 0 23

TO WATER RIGHTS

4B - SOCIAL DIVISIONS
WORSEN 4 12 13 10 1 23 8 12

4C - INNOVATION IN WATER
RELIEVES TENSIONS 9 ¢ 6 3 4 12 5 7
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HABITAT MACRO ISSUES

WATER SCARCITY DAMAGES HUMAN ECOSYSTEMS

There is very little that man can do with water to affect our climate.

Scarcity of water will greatly affect vulnerable species in a particular habitat/ecosystem.
The quantities and qualities of water in a spatial and temporal way might change, due to the
increase of water demand by population growth and change of environments by climate
variations.

Disaster with flood and drought will become more severe.

In 20 years’ time, demand for water will increase. Underdeveloped countries may not be
successful in finding solutions.

Urban de-concentration will start because drinkable water is becoming a scarce resource.
Rapidly deteriorating quality of water for local residents.

As rivers drain and farmers lack water resources, people will increasingly migrate from
countryside to farmlands.

It is difficult to protect the quality of water within some limited area.

GROWING VULNERABILITY TO EXTREME CLIMATIC EVENTS

The urban “heat island” effect, which causes not only discomfort and energy consumption but
also localized torrential rain, will become more serious.

Low-lying areas will be flooded due to intense rains, while more deserts will emerge due to
persistent droughts.

As sea temperatures rise, more water evaporates into the atmosphere increasing rainfall in
many regions.

There will be some floods somewhere due to climate change.

More extreme weather events, specifically sporadic rain (drought) and/or torrential
downpours (flooding).

A significant rise in sea level appears highly probable — almost a certainty — with a vast
spectrum of nock-on impacts.

Large areas of the globe — including some of its most valuable real estate such as New York
and London — are increasingly vulnerable to flooding

INDUSTRIAL POLLUTION REDUCES POTABLE WATER SUPPLY

Water pollution, lack of clean water resources.

Accumulation of toxic industrial waste, garbage dumped and sulphate particles of acidic rain
in rivers and lakes will continue to pollute our water and thus will lessen our sources of fresh
water.

No longer clean water available due to widespread contamination.

The availability of safe water might change from place to place or from country to country
due to environmental pollution

RECYCLING OF WATER SAVES LOCAL ECOSYTEMS

With clean water, we will improve the wasteland to green space. As a result, the ecosystem
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comes to a recovery.

Habitats with water recycling systems will become popular.

Humanity will be saving water and this will bring the natural balance into order.

Ovservation and protection of natural sources, particularly freshwater sources, will be
intensified worldwide.

Considerable investment will have been made to correct the situation changing the role of
water in habitats from productivity-inhibitor to productivity-liberator.

It will be possible to control temperature and to mitigate the “heat island” effect in large cities,
by using water.

LIVELIHOOD MACRO ISSUE

GROWING DEMAND FOR WATER RAISES ITS PRICE

Increased demand for water, particularly of good quality.

Lack of clean water resources.

Price of freshwater will increase over the years.

Water will not be a free/low cost resource any more, thus limiting its extensive use in
industrial settings.

Shortage of water supply will increase the price of water.

Clean water is a privilege for the rich.

The economic value of clean water will rise significantly.

Freshwater emerges as a currency in regions with limited access to it.

Foods and products that use water get expensive.

Water becomes widely recognized not as a ‘given’ but as a significant and increasingly
valuable commodity by major corporations.

Access to clean and safe water becomes more competitive, thus more expensive.

The price for water and food in general will continue to increase.

FOOD SUPPLY CONSTRAINED BY LACK OF WATER

There will be less productive agricultural land, due to prolonged dry spells that can lead to
famine.

Water pollution and constant water drought will threaten the livelihood of small-scale
farmers.

Farming becomes more costly and it becomes difficult to have a sufficient production.

In China, water shortage has already become a serious issue. By 2030 the situation will
become even more serious and they will no longer have the current capability in producing
food products.

Freshwater limitations will have a major impact on the agricultural sector.

Wasteful water use will lead to a shortage of water for the traditional agricultural sector.

INNOVATION DRIVES DECLINE IN WATER INTENSITY OF THE ECONOMY

More advanced technology and complex plants to process water will be developed.

Many companies will tend to use technical and recycled water for industrial purposes.
Various innovations for different applications (depending on the need of the area) may spring
forth, giving rise to various industries.

Transition from the creation of wealth by the exploitation of human “brawn and brain” to the
creation of wealth by intelligent machines.
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In 20 years, the share of GNP accounted for by goods exported via water-borne transportation
(e.g. cargo ships, tankers, etc.) will have decreased.

Economic livelihood will change gradually to face the challenges of water.

Evolution of more local and community-based energy production, manufacturing and
distribution.

A “water offset” economy is emerging.

WELLBEING MACRO-ISSUE TABLE

WATER-RELATED DISEASES SPREAD

Increased water pollution in developing countries, which will impair wellbeing.

Among those who can’t get clean water, diseases will spread.

Increase in illnesses and deaths due to flooding or lack of clean water.

Limitations may affects sanitation and personal hygiene.

Consumption of contaminated water and poisoned seafood (due to water pollution and
untreated water supply) will increase the risk of getting water-related diseases.

Attacks by terrorists using sophisticated technology to introduce pathogens into a target
community’s water system.

More chronic diseases due to water scarcity.

Some poor nations may further be trapped in a vicious cycle of poverty and ill health.
Water in more areas gets warmer. It multiplies the number of mosquitos that transmit malaria.
Decreased human resources’ capacities and potential. More chronic diseases due to water
scarcity.

CLEAN WATER (CHALLENGE) IS A SOURCE OF LOCAL ADVANTAGE

To assure the safety of water, pre-check equipment of the water supply system in every house.
Houses might have different utility systems, heating systems.

People will use re-treated wastewater.

Fresh and clean water will become a major non-traditional security threat to a nation’s
survival.

Both the sufficient quantity and steady supply of safe water determine the quality of life
where this is offered, and attract residents coming from other regions

RELATIONSHIP MACRO-ISSUES

INTERNATIONAL CONFLICTS OVER ACCESS TO WATER RIGHTS

Rise of the food price, which leads to international conflicts.

The problems of pollution and resources of the ocean and the river, will no longer limited to
one country.

Transnational conflicts

Water scarcity can cause disputes over countries rights and access to water even war may
happen for the water.

Negative regional relations,

Countries will be fighting over securing fresh water,

“Water security” becomes a major political and international issue.
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tensions rise as access and control of water resources becomes key geopolitical concern

SOCIAL DIVISIONS WORSEN

Coastal population will relocate on alienable and disposable land.

Potable water will greatly depend on the wealth of an individual, which further contributes
towards the gap between social strata.

The relationship between those who have much water and those who have little water will get
worse.

New health “class divisions” are created, as those who can afford better water have better
health.

Water availability will increasingly become an issue of contention between and within states.

INNOVATION IN WATER RELIEVES TENSIONS

Trouble among neighbors will decrease very much.

Whenever there is a common problem everyone will get together.

More countries will work together on protection and preservation of natural freshwater
sources.

Sharing water resources.

Increased public and private investment to increase both manmade supply and more effective
conservation of water.

Keeping clean and high-quality water needs community work.

Collaborations will also be developed between nations.
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Cluster 1: Inter-Disciplinary Problem-Solving to Secure Right Utilization of Water Resources

Weak signals
3 Micro hydroelectric generation
10 Water cafe
18 Water I1SO in action
21 Self-healing water
24 Monitor and observation of the water environment
30 Zero carbon resorts project

Fresh water resources are scarce and require R&D as well as political efforts to ensure right
solutions for sustainable and smart use. Several good ideas exist, but need to find its market
attractiveness. Interdisciplinarity is key to understand the innovation potential.

Cluster 2: Life in a Bento Box

Weak signals
1 Treatment and handling of the dead
8 Limited ocean surface space

17 Artificial meat

19 Flying robots

41 City of sighs (shanty-town ‘slums’ of floating dwellings)
80 Smart monitoring (tackling loss of water in distribution)

In 20 years time, the world of Sci-Fi movies like Blade Runner is becoming a reality. Cities will be
more populated and dense, and saving space from living to dead becomes critical. Food will be
produced in factories to meet the demand. QOutside the city, a large surface space will be dedicated
for energy, water, and food productions, using smart monitoring and robots to maximize its use with
very little involvement of human labor.

Cluster 3: Emergency Innovations

Weak signals
9 Desert crops — AGRICEL aims to make desert yield crops
14 DOST seeks to promote locally-developed water filter technology
16 LWUA deploys mobile water treatment plant in Bohol
23 Slow to act — never again
41 City of sighs — “Should cities float?” and “A vision of floating cities”

Ironically, while rapid, almost unpredictable changes in climate/weather-patterns/natural-disasters
are occurring; ultra low-cost innovations that are precisely for emergency situations (cheap and
quick to manufacture/rebuild/transport) have been neglected by most of the modern world. Beyond
“sustainability”, we need resiliency and the ability to respond swiftly to massively debilitating
situations— “water” included.

19



Cluster 4: Water in Future Food

Weak signals
9 Desert crops
17 Artificial meat
33 Back-to-nature flood schemes
37 Processing is a dirty word
63 Pick your salad from the greenhouse

We should think of water in both direct and indirect forms and needs. | put the crops and food
indicated in these contributions. The future of food for humans depends on the water, and there is not
any indication that the quality of water can affect the quality of food.

Cluster 5: The Effectiveness of Water Generate/Recycle System

Weak signals
14 DOST seeks to promote locally-developed water-filter technology
38 Atmospheric water generator
42 NASA gives space station crew ‘go’ to drink recycled water

As water resource is limited in the world, it’s very important how to generate or recycle the water
effectively and locally.

Cluster 6: Sustainability of the Water Cycle

Weak signals
6 Extreme weather’s influence on availability of water
9 Desert crops

35 Mow no more

45 Rain forest cities

52 Japan: new leak detected at crippled reactor
54 If you think china’s air is bad...

57 Fizzy seawater on the rocks

65 Ancient forests underfoot come alive

67 Desert carbon farming

84 Greener grass

Both 1) preservation and increase of green space and 2) prevention of water pollution might be keys
to the stabilization of the water cycle and the ecosystem, having widely varying effects: 1)
Mitigation of temperature change, extreme weather events, etc. 2) Reductions of food and water
toxicities, ecological devastations, etc.

Cluster 7: Smart Consumption and Resource Utilization

Weak signals
2 America’s first water sommelier drink icebergs
6 Extreme weather’s influence on availability of water

9 AGRICEL aims to make desert yield crops
13 Charging motor vehicles wirelessly

19 Flying robots

29 Energy’s winning formula
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30 Zero carbon resorts project

42 NASA Gives Space Station Crew Go To Drink Recycled Water
66 Desalination

84 Greener Grass

The above list were categorized in one cluster as they revealed a similar characteristic, which is
water saving measures. To ensure that we have adequate and clean water supply in future, we were
proposed with other alternatives whether by opting or utilizing another resource/technology or by
minimizing the usage of water through innovation, be it technologically or naturally based. By doing
this, we can still continue with our daily routine and meet the industrial needs without having to
suffer adverse effects due to the uncertainty of adequate water resources.

Cluster 8: Reshaping heavy industry

Weak signals
52 Japan: new leak detected at crippled reactor
66 Digital monitoring system
72 Ikusuisha aquasystem develops energy-saving system using heat from
75 Mining water
77 Audi and joule unlimited of us make e-ethanol

This may give a hint that heavy industry can be completely reshaped. While on one side energy
generation and mining industry are trying to find solutions to make them survive, new materials.
This reshaping process might have two steps: first energy efficiency of the industry plants, and then
transformation to alternative energy sources, natural and renewable energy.

Cluster 9: Systems for Sustainable Water Use

Weak signals
20  Standards & risk management | drinking water | US EPA
22 Recycling of water
26 ISO/TC 282 water re-use
42  NASA gives space station crew 'go’ to drink recycled water
44 The new water technologies that could save the planet
71 We are the smart future cities weak signal

Controlled Ecological Life Support Systems (CELSS) have been developed for space stations. But
now, we need to build CELSS like systems on earth. Securing the safety of the drinking water is a
major issue, and we must develop various technologies related to water.

Cluster 10: Government Policy on Water Conservation

Weak signals
19  Flying robots
22 Recycling of water
25  Can cities save us?
31 Explosion in Prague
44 The new water technologies that could save the planet
48  Problem supply of water in urban areas
54 If you think china’s air is bad...
58  Thirsty energy
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66  Digital monitoring system
80  Smart monitoring

Government plays an important role in ensuring the future of water availability in the future through
policy making, education and most importantly, implementation. While looking for better water
supply alternatives, government should also inform, educate and execute the right policies to ensure
the public understand their role in water conservation and at the same time move in to rebuild/
maintain existing water infrastructure to minimize water wastage. Cooperation from all sectors (civil
service, public, private sector) will enable government (local governments) to play their roles
efficiently to conserve water.

Cluster 11: Variety of Local Responses Defines Local Management

Weak signals
3 Micro Hydropower stations
4 Biofuel from algae
5 Binary power plants using hot springs
8 Biological or power production

25  City management

It looks like whatever global changes are going on, responses are always regional and vary from
place to place significantly. So, for being successful management should be very regional or even
local. The SWOT analysis, comparison of different ways, consequences for nature, society and the
economy should be considered and estimated in every particular place.

Cluster 12: Advances in Technology to Produce With A Small Amount of Water

Weak signals
9 Desert crops
17 Artificial meat
37  Processing is a dirty word
63 Pick your salad from the greenhouse
67  Desert carbon farming
77 Audi and joule unlimited of us make E-Ethanol

We will use cultivation method such as a plant factory much more than now. Because demand for
water is expected to be increased and we want to make agricultural production, industrial raw
materials and so on efficiently, on minimal land, with as small an amount of water as possible.

Cluster 13: Commercialized Water

Weak signals
2 America's first water sommelier drinks icebergs
81  Areyou dressed ethically?
18  Water - ISO in action — ISO
36  The secrets of saving: Israel’s water conservation
83 Pay or we drill
45  Rain forest cities

High-end products, value added and diversified “water” indicates that this “basic need” will be
changed into a “highly commercializable product” in future. Even the management and

22



standardization of it will be separate business ventures, where adoption of measures to assure its
availability could be another marketable service in future.

Cluster 14: Future Methods of Water Conservation and Water Hazard Mitigation

Weak signals
2 America's first water sommelier drinks icebergs
17 Artificial meat
26 ISO/TC 282 water re-use
29  Energy’s winning formula
34 Inlreland, water will no longer be free; effective water pricing is key to ensuring supply
41  City of sighs
45  Rain forest cities

All above innovations, decisions and committees will have both direct and indirect effects on future
processes of water conservation and water hazard mitigation. Therefore they have a value.

Cluster 15: Kitchen Plant

Weak signals
3 Micro-hydroelectric generation
9 Desert crops

14 Water filter technology
66  Digital monitoring system

A tap water at every home will generate both food and energy. A synthesized system provides the
best nutritious water to home grown vegetables. Micro-hydroelectric generation system always
creates energy from incessantly flowing tap water. Urban watering system will be both water power
plant and plant factory.

Cluster 16: With a Little Help from S&T

Weak signals
9 Desert crops
25  Can cities save us?
41  "Should cities float?" and "A vision of floating cities"
52  Japan: new leak detected at crippled reactor
70  “Mizu café” — water café opens in Harajuku
75  Pushing water uphill is the new challenge facing miners

The variations of water availability in different places can make people adopt and manage their
water risks and opportunities, which can influence their own living in different ways. People will
realize that the basic needs for human beings are provided by nature and S&T.

Cluster 17: Supply Chain Water Ratings?

Weak signals
2 America’s first water sommelier drinks icebergs
17 Artificial meat
20  Standards and risk management
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26  Water re-use
29  Energy’s winning formula (“smart grids for water” comment)
81  Areyou dressed ethically?

New cars for sale must now show their CO, emissions ratings. With consumer and government
sensitivity to water issues increasing, cars and other products may be required to carry a water rating
based on how well each phase of their product’s supply chain meets standards for water conservation
and purity.

Cluster 18: Sense Globally, Respond Locally

Weak signals
15  Additive manufacturing/3D printing
49  Crowdsourcing creative input
51  X-Prize Foundation
58  Thirsty energy
74 100 Global Cleantech ‘13

Awareness of water-related issues is increasing. To help identify emerging opportunities related to
water, established organizations may need to improve their ability to sense, identify, and adapt local
responses to new needs, either emerging from changes in water-using industries or identified by
thoughtful, broad-based international organizations.

Cluster 19: H,O-Opolis

Weak signals
6 Extreme weather’s influence on availability of water
9 Desert crops

25.  Cancities save us?

35. Mow no more

42, NASA gives space station crew 'go' to drink recycled water
44 The new water technologies that could save the planet

Driven inland by massive sea-level rise and an increase in extreme weather events, millions have
found creative ways of utilizing less and recycled water to support life in ecosystems that were
previously considered uninhabitable, such as the Gobi and the Mojave, for large cities that re-use
and repurpose all water.

Cluster 20: Municipal Authorities Lead the Way

Weak signals
22 Recycling of water
2 Can cities save us?

32 Mindanao Natural Resources MGT Council Forum: Water-sensitive Urban Design
35 Mow no more

41 City of sighs

47 Agglomeropolis

48 Problem supply of water in urban areas

With the vast increase of urban population and the growth of megacities, municipal governments are
forced into action to avoid water crisis — they can do so through smart interventions in the design of
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the city (e.g. water retention), in building codes and standards, in urban infrastructure planning,
design and operation (e.g. waste water recycling). Innovative urban agriculture initiatives (not
included in the weak signal list above) can be included. In sustainable energy and water
infrastructure development, cities worldwide are seen taking the lead and building knowledge
networks to exchange best practices.

Cluster 21: Raising Consumer Awareness

Weak signals
2 America’s first water sommelier drinks icebergs
34 In Ireland, water will no longer be free — effective water pricing is key to ensuring supply
35 Mow no more
10 and 70 Mizu café — water café opens in Harajuku

Although only few weak signals were reported, consumer awareness is key to solving water (and
energy) issues. Pricing of water use is just the start of raising awareness. Water use is lifestyle and
life standard-related. Will green lawns in arid areas become a status symbol or will wealthy
consumers prefer to show off their environmental awareness with a desert garden (and solar panels
on their roof)? Is high quality water going to be a privilege for the rich (e.g. operating their own
expensive and energy-intensive reverse osmosis installations) or can access be guaranteed for all,
with progressive pricing schemes discouraging over-use of precious water?

Cluster 22: Increasing Tension — Need for New Institutions

Weak signals
39 Gulf states seek security of water and food
43 An Arctic for the taking
45 Rain forest cities
46 Can we end the global water crisis?
54 If you think China’s air is bad...
58 Thirsty energy
75 Mining water

The effects of water-related strategies extend across huge scales of time and distance, across national
borders and/or across different sectors of society and the economy. Effective institutions to address
such issues are sadly lacking, especially where the interests of vulnerable stakeholders like nature
and the poor are concerned. New governance arrangements are needed which ensure a fair
distribution of costs and benefits between stakeholders, nations and generations.

Cluster 23: Building on Crowd Intelligence

Weak signals
47 Agglomeropolis
49 Crowdsourcing creative input
69 Free online education globally

Authorities and utilities have been slow and ineffective in building on the collective knowledge and
creative inputs of their citizens/consumers. By enabling universal affordable access to the Internet,
and supporting socially inclusive processes of joint learning, both technological innovation and
behavioral changes to a more sustainable lifestyle can be accelerated.
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Cluster 24: Valued at last? Product and market differentiation begins

Weak signals
2 US Water Sommelier
10 and 70 Water café
18 and 26 ISO Water classification

64 Philippine Alkaline Water
81 Are you dressed ethically?

Signal suggests a tipping point with water moving from a commaodity to a ‘modern’ product. It is
thus valued accordingly and will be marketed in more sophisticated ways. Attribution of higher
value encourages savings and increased efficiencies throughout the supply chain. Documentation of
the origin of water and its purity will emulate traceability trends in areas of food supply in general,
and ethical concerns in clothing and coffee/cocoa etc. (Fair Trade).

Cluster 25: “Smart Water”

Weak signals
19 Flying Robots
24 Japanese water monitoring
55 Local CO, monitoring
66 Digital monitoring of water infrastructure
79 Acoustic sensing underground
80 Smart monitoring

The trend toward remote sensing and monitoring is a strong rather than weak signal! This will have a
very significant impact on water infrastructure - especially addressing the issue of waste and
leakages, and other chronic inefficiencies in supply. Also highly beneficial in flood warning and
control. Challenge will be to provide these capabilities at a price level the developing world can
afford.

Cluster 26: Focus on Recycling and Re-use

Weak signals
18 Water — ISO in action - 1ISO
20 Standards and risk management/drinking water/ US EPA
22 Recycling of water
24 Monitor and observation of the water environment
26 ISO/TC 282 Water re-use

Safety and quality of drinking water is the same vital issue as water scarcity worldwide because
access to safe drinking water is important as a health and development issue of the country. In our
country, quality and safety of drinking water is the main issue since there are not many actions taken
to monitor and observe and improve the quality of water by the government. In order to improve or
provide citizens with safe and quality drinking water we must focus and monitor the processes for
recycling of water, water re-use and water environment.

Cluster 27: Sustainable, Organic and Local Food

2 America’s first water sommelier drinks icebergs
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4 Energy game changer? Scientists turn algae into crude oil in less than an hour
7 Competition for energy harvesting technologies

9 Desert crops

10 Water café

27 Solar night

37 Processing is a dirty word

63 Pick your salad from the greenhouse

70 Water café opens in Harajuku

Food safety will be the most problematic issue in the future both in developed and in developing
countries. But new technologies for water purification and energy efficiency will allow us to grow
vegetables all year long in a clean environment. Primary food supply can be localized and will be
grown only in greenhouses.

Cluster 28: Standards, Standards

Weak signals
18 Water - ISO in action
20 Standards & risk management / drinking water / US EPA
24 Monitoring and observation of the water environment
26 ISO/TC 282 water re-use
60 Sri Lanka water resources information system
74 100 Global Cleantech *13

These abstracts point to an increasing societal concern with the technical issues surrounding water
and the difficulties of its continuing supply and protection. The importance of establishing
acceptable and agreed standards of supply technologies and using the ISO tools for international
agreement on these is signaled by these abstracts.

Cluster 29: Impotence of Policy Decision Making

Weak signals
23 Slow to act
25 Can cities save us?
36 The secrets of saving: Israel’s water
39 Gulf states seek security of water and food
43 An arctic for the taking
46 Can we end the global water crisis?
47 Agglomeropolis

The increasing rate at which data arrives at the in-trays of decision-makers highlights how difficult it
is for these decision-making processes to absorb the data and respond to it. In the future advanced
artificial intelligence tools will help, but for now we see evidence of paralysis and indecision in the
face of very, very critical situations. So, unfortunately, it seems policy processes are not adapting
quickly enough to deal with the problems.

Cluster 30: Growth Botanics

Weak signals
3 Micro hydro
9 Desert crops
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27 Solar nights
30/38 Water from air

76 Light purify water
84 Greener grass

Weeds are the long-lost dietary herbs of our forefathers (at least in the UK), the salad of medieval
times, but today they can be grown in solar-powered LED light with energy recovery, using NASA
style aeroponics, with water recycling and solar water purification for local on-demand food in urban
areas, with not a field in sight. Feed the urban masses with high-quality mixed-leaf salad, and berry
fruit too. Just take a look around Tokyo: tomatoes grown with less than 1% of the water in the field.

Cluster 31: Badwater Revival

Weak signal
4 Oil from algae
28 Microbial waste database
52 Fukushima water radiation
57 Fizzy seawater
62 Deepwater methane
77 E - ethanol
85 High-speed carbon cycle

A suite of designer microbes will not only purify saline, acidic and irradiated water and produce fuel
from it, they will absorb CO, too. It all sounds far too good to be true of course, but the prize will be
a profit bonanza and that is just the fresh water, methane and oil too!

Cluster 32: Maker Places

Weak signals
15 3D manufacturing
21 Self-healing materials
78 PTFE tubes
41 City of sighs
32 Water-sensitive urban design
73 Pop-up city

3D Maker technology might well allow us to fabricate heat exchangers, make self-repairing walls,
which can store power like batteries, to produce the kind of instant pop-up housing that can generate
power, capture atmospheric water and purify it, without connection to the conventional infrastructure
of pipes and sewers, and provide people with jobs too. A new urban development model that takes
the DIY self-build shanties as its inspiration.

Cluster 33: “Smart Mogs”

Weak signals
71 We are the smart cities
24 Resident water monitor
49 Crowd-sourcing creativity
11 Dogs detect cancer
52 Virtual life and real death
84 Ethical choices
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69 Free global education

Smart mogs will be us, or our animals, who sense environmental pollution in our neighborhoods,
either biochemically or with the aid of smart apps, as crowdsourced data, uploaded to global
awareness monitoring programs that allow us to trace all the toxins and virtual water flows, as an
expression of our ethical consumption preferences. Smart environments will be virtual
representations of us, but will create real place value.

Cluster 34: Technological Solutions

Weak signals
1 Treatment and handling of the dead
13.  Charging motor vehicles wirelessly
15 Additive manufacturing/3d printing
17 Artificial meat
21 Self-healing hard water
78 Corrosion-resistant heat exchangers feature pressure tubes made from DuPont PTFE

New technological solutions will be ripe and could be the standard in the future. When people start
to be serious in achieving the triple bottom line, more technological solutions will materialize.
Simple things that can save the environment will be in the mainstream, e.g. replacing some plastic
products with water-based ones.

Cluster 35:; Water and Wastewater

Weak signals
3 Micro-hydroelectric generation
4 Energy game changer? Scientists turn algae into crude oil in less than an Hour
7 Competition for energy harvesting technologies

27 Solar night

74 100 Global Cleantech ’13

76 Budapest world water summit provides an opportunity to present the Hungarian water
industry innovations

Energy from water and utilization of wastewater in addressing pollution will be the norm in the
future, e.g. production of energy as well as clean water as a by-product. Recycling wastewater
(especially using environment-friendly methods) will now have a return on investment (ROI), thus
will no longer be considered an expensive thing to do. Stopping pollution will be part of the
everyday business or polluters will fail. Water will play a big part in the renewable energy portfolio
of every nation as new technologies emerge. Energy storage systems using water electrolysis process
can revolutionize the R.E. industry.

Cluster 36: Addressing Climate Change

Weak signals
33 Back-to-nature flood schemes
41 City of sighs
63 Pick your salad from the greenhouse

Addressing climate change will be in everybody’s agenda in the future. Cheaper methods and
interventions will be popular. People will be self-reliant and sustainable. Structures will now be
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climate change-resilient. Communities will be involved and profits will no longer be concentrated to
a handful of technical experts, thus producing more benefits per money spent. One of the
consequences would be less people will die during disasters.

Cluster 37: Modesty in Water Use

Weak signals
9 Desert crops
38 Atmospheric water generator
42 NASA gives space station crew 'go' to drink recycled water
56 H,Omopx5 - steam cleaner

Modesty and frugality in water utilization will be the norm in the future. As most water will be
polluted, new cleaner sources will be developed and recycling wastewater will be the order of the
day. Wasting water will now be a crime in the waterless future. People using more water in
agriculture will be unprofitable (else they will be ashamed of themselves) compared to the more
efficient ones.

Cluster 38: Think in terms of Virtual Water Demands and not simply “Demand on Water”

Weak signals
9 Desert crops
15 Additive manufacturing
17 Artificial meat
56 H,Omopx5 steam cleaner
59 Fracking and water
63 Pick your salad from the greenhouse
84 Greener grass

Competing demands on water among different industry sectors make deciding the policies on water
extremely challenging. When we start from the supply side more water is needed in agriculture, and
in animal husbandry for food (animal meat) supply to feed a growing population; in manufacturing,
increasing amounts of water are needed as an economy progresses to manufacture more value-added
products in factories. Suppose we start from the demand side, a large variety of technologies are
useful in saving virtual water; we need to ask “How can we feed more people by consuming less
water?”, “How can we manufacture goods of increased complexity using less water?”, etc.

Cluster 39: Over the Deep Blue Sea

Weak signals
8 Limited ocean surface space
41 City of sighs
43 An arctic for the taking
51 X-prize foundation
57 Fizzy seawater on the rocks
68 Desalination

We shouldn’t forget that most of the water in our ecosystem is seawater. This signal indicates that the
seas and oceans — their surfaces, depths, habitats, water, life and energy — may play an increasingly
important role in our future. From floating cities to salt-resistant crops, from desalination to coastal
activities — while paying attention to its overall environmental balance — seawater will be good for
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us.

Cluster 40: Please Don’t Eat All the Water

Weak signals
9 Desert crops
17 Artificial meat
37 Processing is a dirty word
63 Pick your salad from the greenhouse
(2. 10. 70. Water sommelier, water café, mizu café)

We are familiar with the high consumption of water in the food industry. The attending concept of
“virtual water”, the total amount of water necessary to support the production of each food, is now
largely understood and utilized. New plant growth systems and food production technologies may
succeed in giving us “more with less”, recognizing the true value of water (as we will learn to
recognize its true price in water bars) and the importance of resource conservation.

Cluster 41: The limits of density

Weak signals
25 Can cities save us?
32 31st Northern Mindanao Natural Resources Management Council Forum
47 Agglomeropolis
48 Problem supply of water in urban areas

Recent literature — books like “Cities are good for you™, “The triumph of the city” and “When
mayors rule the world” — celebrates the relentless advance of urbanization across the world.
Ultimately, though, it’s all a matter of density. And there probably are limits, beyond which the
disadvantages and difficulties of managing city assets and services outweigh the advantages of living
there. Hopefully urban planning will continue to learn from its mistakes.

Cluster 42: Fine Tuning the Man-Made Environment

Weal signals
33 Back-to-nature flood schemes
53 Overlapping environments
61 Dynamic beaches
84 Greener grass

There appears to be no easy environmental solution at the macro-scale: our ecological conscience
has a hard time distinguishing good from evil, when the world is concerned. But we are starting to
assemble many limited attempts at improvement at smaller scales: flood dams to beaches, lawns to
microorganisms may eventually compose a somewhat coherent and virtuous puzzle.

Cluster 43: Government to Push

Weak signals
23 Slow to act
46 Can we end the global water crisis?
48 Problem supply of water in urban areas
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50 Water, sanitation and hygiene
58 Thirsty energy

Currently many developing countries face a water crisis, even where they have good water
availability. A water crisis has the potential to cause social conflicts, especially when the poor lose
access to clean water. The initial symptoms of a crisis are visible in Indonesia, for example. It is time
to encourage government intervention with serious policy-making on urban land use, water
infrastructure construction and repair, awareness and education on urban and community water
issues.
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