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Introduction 
•  Ensuring future water security a priority for governments 

across the world due to multiple threats 

•  Many adopting a twin-track approach Ö increase supply and 
reduce demand 

•  In some countries greater scope for increasing supply whilst 
in many arid regions, demand must be reduced 

•  Water demand met by non-potable and potable water 

•  Non-potable water, primarily for industry and agriculture 
represents 85% of water demand globally 



DRIVERS OF DEMAND 



Drivers of Demand 
Illegal 
Immigration 



MANAGING DEMAND 



Effective Management - DIM 

D 
• DATA 
• Monitoring, 

smart meters, 
leakage 

I 
• INFORMATION 
• Consumer 

response to 
drivers, 
technology  

M 
• MODELS 
• Demand 

forecasting 



Information: Domestic Demand 



Models 
• Accurate demand forecasting crucial 

• Allow planners to identify hotspots 

• Various approaches to forecasting  

• Becoming more sophisticated as more data 
and available information 



CASE STUDIES  

ENGLAND & WALES 

Effective Demand Management 



Water Demand Management in the UK 

• Annual withdrawals = 18 BCM 

• Domestic consumption by far the largest 
proportion in the UK 



Domestic Water Demand Management 

• Parts of UK drier than north Africa 
• A twin track approach adopted; increase supply & 

reduce demand 

• Current use 150 lpd 
• Water for domestic purposes accounts for nearly 

half of all water used in the UK 

• Government target: reduce domestic demand by 
20% in the next 20 years 

• How is this being achieved? DIM 



Data (Domestic Demand) 

• Micro-components data 

• Domestic Consumption Monitor (DCM) 

• Panel surveys 



Information (Domestic Demand) 

CONSERVATION 
• WATERWISE - 

• Domestic water demand continues to grow at 
some 1-2% per year 

• Will conservation work in the long term? 

• Voluntary conservation unlikely to work in 
the (energy example) 

• Rebound effect 
  



Information (Conservation) 

www.survey.leeds.ac.uk/watersurvey 



Information (Conservation) 

15.a. "I have the 
right to use as 
much water as I 
want" 

less than 
£7,000 

E 

£7,000-
£15,000 

D 

£15,000-
£25,000 

C2 

£25,000-
£35,000 

C1 

£35,000-
£50,000 

B 

£50,000-
£65,000 

A 

£65,000-
£80,000 

A 

over 
£80,000 

A 

No 
Ans
wer 

Totals 

Strongly agree 1 1 3 10 13 6 2 5 5 46 

Agree 1 1 22 38 37 17 11 9 7 143 

Neither agree or 
disagree 

0 3 24 36 39 27 17 19 11 176 

Disagree 1 2 24 52 60 83 41 32 17 312 

Strongly Disagree 0 0 7 20 19 11 9 8 5 79 

Totals 3 7 80 156 168 144 80 73 45 756 



Information - Leakage 

•  Important loss of water resources 

• Constitutes almost a quarter of the total water 
supply in England & Wales 

• Fundamental message remains that around 3 
million cubic metres lost through leaks every day 

• Are leaking pipes such a bad thing? 



Information (Domestic Demand) 
Water Saving Technology  



Domestic Demand - Metering 

• Only 26% of households in England & Wales 
metered 

• 9-21% reductions for those opting for a 
meter and 10-15% for those compulsorily 
metered 

• Compulsory metering could affect poor 

• Smart meters the answer? 



Domestic Demand - Metering 



Appraisal of Costs & Benefits of Smart Meter Roll 
Out Options 

Information & Technology: Smart Meters 



Information – Commercial Demand 

• Majority of users pay for water 

• Incentive to reduce consumption 

• Payback periods 
• Food industry a major user 

• FISS challenged food industry to reduce 
water consumption by 20% (from 2007 
levels) 

• Envirowise warns businesses are missing out 
on cost savings of up to £10 million per 
day. 



Information – Commercial Demand 

     Register your interest 

     The big splash form       

     Helpline  0800 585794 

• FREE CASH!! 

   www.envirowise.gov.uk/bigsplash 



Centreparcs 
•  Holiday village uses large amounts of water in meeting the 
domestic, catering and leisure needs of their visitors 

• During 2003, total use was 301,600 m3 of water, which equates 
to around 34m3/hour of water consumed and discharged to sewer 

• Leakage detection survey performed by the local water 
company in April 2003 identified a total of 89 leaks around the 
site 

• Repairs to these leaks were carried out as part of the 
everyday site maintenance programme, resulting in a reduction 
of over 6,000 m3/year in water use and £4,200/year in sewerage 
charges 



Centreparcs 
• Flow regulators have been fitted to 750 showers, 
reducing their flow rate from 30 to 9 litres/minute. 

• This reduced water use by 23,000 m3/year, saving over 
£16,000/year in sewerage charges 

• Cistern volume adjusters saving 1 litre of water per 
flush have been fitted to 740 toilets 

• This resulted in water savings of over 1,000 m3/year, 
representing cost savings of £756/year in sewerage costs 



Modelling - Domestic Demand 

• Two approaches: 

Ö Micro-component Approach 

Ö Micro-simulation Approach 



 Microsimulation: 
“Microsimulation is a methodology aimed at building large-scale data 
sets on the attributes of individuals or households and on the attributes 
of individual, firms or organisations and at analysing policy impacts on 
these micro-units”  

  Spatial microsimulation - ability to provide spatial 
information 

Microsimulation 



Microsimulation – Results Leeds 



Industrial Demand Modelling 



CASE STUDIES 

JAPAN 



Water Saving - Japan 
•  Twice the rainfall than the UK 

•  Leakage is low 

•  Undergone an overnight change of 
mindset and become less wasteful of 
water - 1997 Kyoto deal 

•  Efficient water filtering saves 1000 
litres per year 

•  150l prior to dishwashers 

•  80% toilets have a sink on top 

•  World leader in industrial water 
efficiency 

•  Average recycling rate of 79% 



Industrial Demand Japan 

•  Currently the lowest water-consuming sector of the 
Japanese economy  

•  Water reclamation and recycling is widespread  

•  Public-funded research and development organisation - 
âWater Re-use Promotion Center WRPCä 

•  Support and extend the use of water reuse and 
desalination technologies 

•  The promotion of rainwater and recycled wastewater 
utilization is gathering pace  

•  Resulting in increased public awareness of water 
conservation in Japan 



Industrial Demand Japan 
•  water reuse compulsory for buildings with floor space > 3000m2 
in some cities 

• Rainwater and recycled wastewater utilization now totals 280 
million m3/year.  

• Has the worldäs largest share of activity in membrane technology, 
producing 60% of the worldäs membranes for water treatment.  

• Industrial water supply works deliver water not only to factories 
and industrial facilities but also to other places for other uses 

• , in Tokyo 2000 m3/day of recycled water is used for train washing. 



THE WAY FORWARD 



The Way Forward 



The Way Forward 
•  Twin Track Approach 

• Increase supply (where water resources abundant such as 
Malaysia) 

• Reduce demand 

• Balanced approach 

• Learn from successful projects BUT 

•  How do you define success? 



The Way Forward: Lifestyle Change 
CIWEM: 

NO FAITH IN A CONSUMING SOCIETY 
  
• This week, faith, business, government and environmental leaders 
challenged the premise of a consumer society that devours itself. 

• Questioned whether the political leadership needed is in place to 
achieve the enormous social, cultural and environmental change 
required to avoid climate catastrophe. 

• Faith leaders can better engage consumers 

• Faith based approach to conservation could work in Malaysia  given 
the diverse popultation. 

  



Water Sustainability, Redang Island 

Inhabitants appeared to welcome faith 
based approach to conservation 

Further details in paper Ö type âredang rizwanä in google 



The Way Forward 

ACTION           REACTION 

Reduce leaks 

Increase supply 

- Drier ground 
conditions 
-Affect sewer 
cleansing ability 

(Long Term) 



The Way Forward 

ACTION           REACTION 

Reduce demand 

Affect poor 

(Long Term) 

Pricing 



The Way Forward 

ACTION           REACTION 

Reduce demand? 

Carbon footprint 
(e.g. dishwasher) 

(Long Term) 

Technology 



The Way Forward for Malaysia? 
  
• Is additional supply necessary? 
• Climate change 
• Population 
• Lifestyle (single person households) 

• Think about the impact of future technology on 
demand: 
• Water efficient devices 
• Waterless washing machine 
• Cheaper solar desalination 

Effective regulation 



THANK YOU 



Information (Domestic Demand) 

LOW FLUSH TOILET 
• I will just flush twice……. 
  



Driver Influencing Factors 

Population Growth, migration, development 

Household structure Ethnicity, housing, planning 

Household affluence 

Cost of water Tariffs, metering 

Water using technology Consumer regulations 

House type Building regulations 

Garden Size, house type 

Knowledge Education 

Climate Global warming 

Information 



Artetch Circuits Ltd 
• Circuit manufacturer with significant water usage (46,000m3/year). 

• Monitoring and measuring techniques were used to help identify new 
water-saving opportunities.  

• Achieved by installing a new conductivity meter to improve and 
optimise water control 

• Enabled reduced flow to rinse lines by closely monitoring rinse 
water quality using conductivity and pH values.   

• Benefits include total cost savings of around £6,000/year  
• Reduction in the use of water by 5,000 m3/year.   



  Microsimulation is carried out by using 
the Flexible Modelling Framework (FMF) 

  Aggregated the synthetic household into 
Output Areas (OAs) 

  Validated the synthetic population by 
comparing the values of constrained and 
unconstrained variables 

  The water consumption from DCM is 
attached to the synthetic household 
population 

  This gives the baseline demand for 
water consumption, mapped using 
ArcGIS 

Microsimulation 


