Capital spending needs – a general introduction 
Drivers behind current and future spending needs
A study on financing water and wastewater assets would be meaningless without a broad and clearly identifiable set of needs for new water and sewerage infrastructure and one where there is a reasonable probability of at least a significant proportion of this work being carried out within a defined time. There are compelling arguments to suggest that this is indeed the case, although political and economic factors mean that best and worst case scenarios are also needed when projecting future capital spending.   

There are seven direct drivers for capital spending over the next two decades: 

1. Access to basic services: the water and sanitation (watsan) Millennium Development Goals (MDGs) for 2015 and the World Water Vision (WWV) for 2025;

2. Demographic changes: meeting the combined challenges of population growth and urbanisation;

3. Economic development: the need for reliable industrial water and wastewater services in a globalised economy;

4. Potable water: the need to meet the World Health Organisation’s (WHO) drinking water guidelines;

5. Sustainable development: complying with national and international environmental standards (especially within the EU);

6. Climate change: securing water supplies and dealing with exceptional rainfall;

7. Infrastructure rehabilitation: the need to repair and replace broken-down, worn-out or obsolete pipes, pumps and treatment plant in order to maintain the serviceability of these assets.

In addition, there are indirect drivers such as the potential impact of new technologies, the development of demand management (metering, water usage data capture and control and volume related charging systems), changes in the cost of finance, the potential for artificial (regulator imposed) competition and the development of the sector’s economic regulation.

Access to basic services

“Sanitation is more important than independence”

Attributed to Mahatma Ghandi
  

The World Water Vision for 2025
 was launched at the Second World Water Forum (WWF2) at The Hague in March 2000. It is a multilateral and multinational consensus for gaining universal access to water and sanitation by 2025. On 18 September 2000, 189 United Nations member states adopted the MDGs
, including to “halve, by 2015, the proportion of people without sustainable access to safe drinking water and basic sanitation.” The United Nations International Decade for Action, ‘Water for Life’, 2005-2015 was launched at the 2005 World Water Day
. The Decade for Action seeks to highlight the disparity between progress to date and the work needed to attain the water and sanitation MDGs. This was followed by an International Year of Sanitation
 in 2008, reflecting the poor progress subsequently made towards the sanitation targets. 

Table 1.1:
Urban demand for access to safe watsan services by 2015 (m)

(Million people)
Water
Sanitation 

Eastern Asia & Pacific 
290
330 

Sub-Saharan Africa
175
178

South Asia
243
263

South-Eastern Asia
115
208

Latin America & Caribbean 
121
132

Former Soviet Union
27
24

Total
961
1,032

Source: UN Millennium Project Task Force on Water & Sanitation, Interim Report, 2005

According to the United Nations Environment Programme (UNEP), the number of people without access to safe drinking water will rise from 1.4bn in 1999 to 2.3bn by 2025 in the absence of accelerated capital spending programmes. Approximately 2.6bn people currently do not have adequate access to sanitation. In consequence, some 3m people die in developing countries each year due to waterborne diseases along with 64.4m disability-adjusted life years (DALYs) being lost (UNEP (2007) Global Environmental Outlook 4). In Pakistan, water-borne diseases are estimated to account for Rs120bn pa, or 1.8% of GDP
.  

Demographic changes 

Population growth and urbanisation are placing new pressures on water resources and their management. The global population is currently forecast to rise from 6.78bn people in mid-2009 (US Census Bureau) to 7.29bn in 2015 and 8.01bn by 2025 (UN, World Population Prospects, the 2006 Revision, UN 2007). Meanwhile, the population of urban areas in developing economies has been forecast to grow by 160% between 1990 and 2030. 

Table 1.2:
Population growth and urbanisation, 1975–2015 (%)

	% of population living in:
	1975
	2000
	2015

	All urban areas 
	37.9 
	47.2 
	53.7

	Cities of 10 million or more 
	1.7 
	3.7 
	4.7

	Cities of 5 million to 10 million 
	3.0 
	2.8 
	3.7

	Cities of 1 million to 5 million 
	8.2 
	11.1 
	13.3

	Cities of 500,000 to 1 million 
	4.2 
	4.8 
	4.9

	Other towns and cities 
	20.8 
	24.8 
	27.1


Source: United Nations (2007) World Urbanization Prospects: The 2007 Revision, UN, New York 

Table 1.3:
Population increase in urban areas in developed and undeveloped countries (%)

	% population increase 
	Undeveloped
	Developed

	
	1975-2000
	2000-2015
	1975-2000
	2000-2015

	Cities of 10 million or more 
	2.4%
	0.3%
	9.5%
	11.1%

	Cities of 5 million to 10 million 
	-1.7%
	0.6%
	5.3%
	8.8%

	Cities of 1 million to 5 million 
	5.4%
	2.6%
	20.6%
	25.7%

	Cities of 500,000 to 1 million 
	0.7%
	-0.3%
	7.9%
	6.7%

	Urban areas of fewer than 500,000 
	5.7%
	2.4%
	44.2%
	42.0%


Source: United Nations (2007) World Urbanization Prospects: The 2007 Revision, UN, New York 

Notwithstanding the effects of climate change, the internal generation of renewable water resources  remains static, thus the number of people living in water-stressed countries is projected to climb from 700m in 43 countries in 2005 to 2.9bn in 57 countries by 2025. Water stress is defined as occurring in countries where there is 1,000–1,700 m3 of freshwater per capita per annum. The number living in areas of water scarcity (where there is less than 1,000 m3 of freshwater per capita per annum) is set to grow from 300m in 2005 to 800m by 2025 (Source: UN (2006), Human Development Report 2006. Beyond scarcity: Power, poverty and the global water crisis). According to the United Nations Food & Agricultural Organisation (UN-FAO press release, Making every drop count, 14 February 2007) at the national and regional level, 1.8bn will face water scarcity in 2025 and two-thirds of the global population will face water stress.   

Table 1.4:
Watsan connection rates in major cities, 2000 (%)

	
	Household tap
	Household sewer

	Europe
	96%
	92%

	North America
	100%
	96%

	Latin America & Caribbean
	77%
	35%

	Africa
	43%
	18%

	Asia
	77%
	45%

	Oceania
	73%
	15%


Source: WHO / UNICEF (2000) Global Water Supply & Sanitation Assessment, Geneva

Table 1.5:
Watsan connections in urban areas, 1990 & 2006 (%)
	
	Tap
	Sewer

	
	1990
	2006
	1990
	2006

	Developed regions
	98%
	98%
	100%
	100%

	Developing regions 
	69%
	70%
	66%
	71%

	World
	79%
	78%
	78%
	79%


Source: UNICEF / WHO (2008) Progress on drinking water and sanitation, Geneva 

Between 1990 and 2006, the world’s urban population rose by 956m, while 926m more were supplied with adequate water, meaning the number unserved rose to 137m. During this time, 779m more gained improved sanitation, meaning that the number unserved in fact rose by 177m; 680m did not have adequate sanitation, with 158m people still having to practice open defecation. 

In excess of 95% of people living in high income countries had satisfactory access to potable water and appropriate sanitation services by 1990, with 74% having access to potable water and 68% access to appropriate sanitation services by 1990 in medium income countries. Concerns in the more developed economies are increasingly being driven by environmental and aesthetic considerations, while those in the less developed economies remain rooted to those of basic public health. 

The growth of urban slums 
In 2001, 926m people, or 31.6% of the world’s urban population lived in slum areas. 43% of the urban population of less developed economies live in slum areas, compared with 6% in developed economies. The UN (‘The Challenge of Slums: Global report on human settlements’, 2003) anticipates this figure rising to 2.0bn by 2033 and 3.5bn by 2050.

Table 1.6:
Percentage of urban population living in slums, 2001
	Sub-Saharan Africa 
	71.9%

	South-central Asia 
	58.0%

	East Asia 
	36.4%

	Western Asia 
	33.1%

	Latin America & Caribbean 
	31.9%

	North Africa  
	28.2%

	Southeast Asia 
	28.0%

	Oceania 
	24.1%


Source: UN Habitat (2003) The Challenge of Slums: Global report on human settlements 2003, Earthscan, UK
Access to safe water and sanitation
Table 1.7:
WHO definitions of water access

	
	Level of access
	Litres per cap / day
	Health risks 

	No access
	<1 km, <30 minutes  round trip
	5
	Very high

	Basic access
	>1 km, >30 minutes round trip
	20
	High

	Intermediate access
	One tap in or near house
	50
	Low

	Optimal access
	Two or more taps in house
	100-200
	Very low 


Source: Adapted from WHO (2004) Domestic water quantity, service level and health. Geneva: WHO (quoted in WHO-UNICEF, 2005)

Table 1.8:
Percentage of urban population with access to improved water supply within regions, 2006
	
	Improved -
	Improved -
	Improved -
	Unimproved

	
	Total
	Household
	Shared
	

	
	
	
	
	

	Sub-Saharan Africa 
	81%
	35%
	46%
	19%

	North Africa 
	96%
	91%
	5%
	4%

	Middle East 
	95%
	93%
	2%
	5%

	South Asia 
	95%
	51%
	44%
	5%

	East Asia/Pacific 
	92%
	87%
	11%
	2%

	Latin America & Caribbean 
	97%
	97%
	7%
	3%

	CIS 
	99%
	90%
	9%
	1%

	Developed Countries 
	100%
	98%
	2%
	0%

	World 
	96%
	78%
	18%
	4%


Sources: WHO / UNICEF (2006) Meeting the MDG drinking water and sanitation target: the urban and rural challenge of the decade. WHO, Switzerland & WHO / UNICEF (2008) Progress on drinking water and sanitation: special focus on sanitation, WHO Geneva

The CIS, Southern Asia and sub-Saharan Africa are not on target to meet their sanitation MDGs by 2015. Such is the shortfall that the global target is currently unlikely to be met. The work still needed is emphasised by the fact that 158m people in urban areas in 2006 had no option but to defecate in the open. 

Table 1.9:
Percentage of urban population with access to improved sanitation within regions, 2006

	
	Improved
	Shared
	Unimproved
	Open

	
	
	
	
	defecation

	
	
	
	
	

	Sub-Saharan Africa 
	42% 
	31%
	19%
	8%

	North Africa 
	90%
	6%
	4%
	0%

	Middle East 
	94%
	6%
	0%
	0%

	South Asia 
	57%
	20%
	8%
	15%

	East Asia/Pacific 
	78%
	8%
	4%
	10%

	Latin America & Caribbean 
	90%
	0%
	5%
	0%

	CIS 
	94%
	0%
	6%
	0%

	Developed Countries 
	100%
	0%
	0%
	0%

	World 
	79%
	11%
	5%
	5%


Sources: WHO / UNICEF (2006) Meeting the MDG drinking water and sanitation target: the urban and rural challenge of the decade. WHO, Switzerland & WHO / UNICEF (2008) Progress on drinking water and sanitation: special focus on sanitation, WHO Geneva

The MDGs have made some impact, with the number without access to improved water supplies falling to 1.1bn by 2004, a fall from the 1999 figure, but marginal progress since 1990. In contrast, the sanitation data shows less progress and a greater disparity between the MDG aims and currently projected outcomes.

Table 1.10:
Watsan access – MDG targets and projected outcomes

	Million people
	1990
	2004
	2015 –
	2015 –

	
	
	
	Target
	Projected

	Water
	
	
	
	

	Served
	4,092
	5,320
	6,425
	6,300

	Unserved
	1,187
	1,069
	794
	919

	Unserved – urban
	107
	170
	N/A
	240

	
	
	
	
	

	Sanitation
	
	
	
	

	Served
	2,569
	3,777
	5,414
	4,829

	Unserved
	2,170
	2,612
	1,805
	2,390

	Unserved – urban
	475
	611
	N/A
	692


Sources: WHO / UNICEF (2006) Meeting the MDG drinking water and sanitation target: the urban and rural challenge of the decade. WHO, Switzerland & WHO / UNICEF (2008) Progress on drinking water and sanitation: special focus on sanitation, WHO Geneva

The growth in unserved numbers reflects the rapid growth of slum and informal settlements.

Economic development
Economic growth has two broad effects on industrial water demand. As an economy develops and industrialises, demand for reliable supplies of water of a given quality rises. In more advanced economies, a shift away from manufacturing depresses demand. Economic and regulatory drivers also encourage water efficiency and the avoidance of waste generation in more advanced economies. 

The need for industrial water and wastewater services is driven by the need for process water for specific industrial applications and the treatment of industrial effluents. This is of particular importance in:

· OECD member states where it is driven by effluent treatment standards;

· Multinationals applying ‘headquarters’ (EU and US) standards in other countries; and

· Companies needing process water to a stated quality. 

Industrial development requires constantly higher levels of water purity at a time when water resources are being degraded by effluent discharges and over-abstraction of groundwater resources (e.g. in the Middle East and northern China). Industrial and energy generation cooling systems need water of a given purity so as to ensure that systems are not affected by scale and particulate build-up. Advanced industries such as semiconductors and pharmaceuticals require ultra pure water for a number of applications. Environmental legislation, driven by public health and environmental concerns are resulting in a wide range of industries in developed and developing economies being forced to treat their effluent discharges to a prescribed degree. 

Potable water
Since 1955 the WHO has sought to set standards for drinking water quality and in relation to its effect upon human health. The WHO states that "all people, whatever their stage of development and their social and economic conditions, have the right to have access to an adequate supply of safe drinking water". In 1958, the WHO published ‘International Standards for Drinking-Water’, a guide to its various water quality recommendations. This evolved into the 1984 publication, ‘Guidelines for drinking-water quality’. In 2004, the WHO published its third edition of the Guidelines. Changes in this edition concentrate on lead and arsenic in drinking water, along with the need to address bacterial contamination. 

Lead in drinking water

The WHO guideline for the maximum permissible level for lead in drinking water of 50 (g/L (micrograms per litre of water) was tightened to 10 (g/L in 1992. This means all utility pipes made of lead or with lead solder need to be replaced along with domestic pipes and solder, depending on the area’s plumbsolvency (the ability of water to dissolve lead). 

Arsenic in drinking water

In 1995 the WHO adopted stricter standards for arsenic levels in drinking water, proposing that the maximum permitted level is to fall from 50 (g/L to 10 (g/L. These standards can be contentious. The Bush Administration sought to reject the 1995 arsenic standards as too stringent but they were subsequently imposed from 2006. 

Sustainable development
The water cycle needs to be managed in urban areas, due to the need for reliable supplies of water of a given quality in a limited area along with the treatment of wastewaters generated by human agency. Likewise, supplies need to be managed so as to maintain the integrity of the water cycle through optimising the productive use of water, preventing over-abstraction from surface water resources, enabling the recharge of groundwater and preventing the pollution of surface and groundwater resources. While such aims may appear aspirational, they have been adopted by the EU and promulgated through the Water, Groundwater and Marine Waters Framework Directives.

Climate change
The fourth assessment of the Intergovernmental panel on climate change (IPCC) reported its findings in 2007 (IPCC (2007), Climate Change 2007: Fourth Assessment Report) and concluded that the likelihood of a causal relationship between human activities and climate change had moved from ‘strong’ (90% probability) in the 2001 Third Assessment to ‘very strong’ (95% probability). Irrespective of ‘debates’ regarding the causal factors behind recent climate change events, there is little doubt that these variations in climatic patterns are already affecting the way in which water resources are managed. Water availability will not necessarily be harmed by climate change; the IPCC notes that forecasts for high latitudes water stress are ‘very likely’ to be reduced by climate change (IPCC (2008), Climate change and water: IPCC Technical Paper IV).

The predicted impacts of climate change on the water cycle include: 

· More intense rainfall reduces groundwater recharge and increases surface run-off;

· More winter rainfall and less summer rainfall;

· More evapotranspiration (water loss by evaporation) during the summer;

· Reduction in the recharge season for groundwater;

· Medium-term increase in summer glacial water run-off; 

· Longer-term reduction in summer water from glacial sources. 

Globally, the IPCC concludes that by 2050 twice the land area will be subject to reduced precipitation than increased precipitation as a consequence of climate change. 

Forecast changes affecting water management highlighted by the studies (summarised in Stern N et al (2006), Stern review on the economics of climate change, HMSO, London UK and supporting papers; and IPCC (2008), Climate change and water: IPCC Technical Paper IV) include: 

· Exacerbation of pressures on water resources and their management;

· Higher frequency of extreme drought events;

· Inland waters will be warmer and therefore less able to absorb oxygen and less able to tolerate nutrient build-ups; 

· Inland waters more vulnerable to over-abstraction and pollutant build-up; 

· Increase in forestry productivity and agricultural productivity in certain areas, with increased water demand as a result;

· Decreased food security in Africa and Asia; 

· Modification in patterns of tourism and outdoor recreational activities and changes in water demand where recreation increases or decreases; 

· Increased need for storm sewerage systems and separate storm and foul water systems to deal with extreme rainfall.

Increasing temperatures intensify water demand, especially for irrigation agriculture and through human activities such as watering gardens and using swimming pools, and the need for cooling water for electric power and industrial plants. Changing seasonal patterns of precipitation also modifies demands for irrigation, particularly in regions with soils of low water-storage capacity. 

Quantifying climate change in the UK 

In the UK, Defra’s projections (Defra (2009), UK Climate Change Projections 2009 – planning for our future climate, Defra, London, UK) are of interest as they present forecasts for rainfall patters within the period studied here and observe that carbon strategies currently adopted will have a limited impact on greenhouse levels until the 2040s. The range of forecasts used are between the 33% and 66% probabilities, or where change is most reasonably likely to occur.  

Table 1.11:
UK seasonal rainfall forecasts

	Summer rainfall - % change by 2030
	

	Administrative Region
	
	Emissions scenario

	
	Low
	Medium
	High

	East Midlands 
	-2 – -14
	-2 – -15
	-4 – -16

	East of England 
	-1 – -13
	-4 – -14
	-5 – -16

	London
	-1 – -12
	-2 – -16
	-4 – -18

	North East England 
	-3 – -11
	-4 – -13
	-4 – -13

	North West England 
	-3 – -13
	-4 – -15
	-5 – -15

	South East England 
	-1 – -13
	-3 – -16
	-4 – -18

	South West England 
	-2 – -15
	-3 – -18
	-4 – -18

	Wales
	-1 – -13
	-3 – -15
	-4 – -15

	West Midlands 
	-1 – -13
	-2 – -15
	-4 – -16

	Yorkshire & Humber 
	-3 – -14
	-5 – -16
	-5 – -15


	Winter rainfall - % change by 2030
	

	Administrative Region
	
	Emissions scenario

	
	Low
	Medium
	High

	East Midlands 
	3 – 11
	4 – 11
	5 – 11

	East of England 
	4 – 11
	5 – 12
	5 – 12

	London
	5 – 12
	5 – 13
	5 – 13

	North East England 
	3 – 8
	3 – 9
	4 – 9

	North West England 
	3 – 8
	4 – 10
	4 – 9

	South East England 
	5 – 13
	5 – 14
	6 – 14

	South West England 
	5 – 13
	6 – 14
	6 – 14

	Wales
	3 -- 10
	5 – 12
	4 – 10

	West Midlands 
	4 – 10
	4 – 11
	5 – 11

	Yorkshire & Humber 
	3 – 8
	4 – 9
	4 – 9


Source: Adapted from DEFRA (2009) UK Climate Projections 2009

While it is evident that the variation between scenarios and indeed between areas by the mid-2020s is not great, these figures lie within the companies’ 25-year management plans and the maturity of much of their corporate debt. They will also impact the second derogation period for ‘good ecological water quality’ objectives by 2029 set out in the Water Framework Directive.  

Infrastructure rehabilitation 
Investing in new and enhanced assets is essential for reaching the unserved and improving service quality. There can be a tendency to overlook the finite life of these assets and the need not just to maintain them but to rehabilitate such assets at the end of their design life. Rehabilitation can increase the operating life of assets several-fold as well as ensuring that they capable of performing. This compares favourably with what the World Bank has dubbed the ‘Build-Neglect-Replace’ model
, both in delivering services and optimising long-term investments, 

Water and wastewater distribution systems are designed to last for 40–80 years (in the UK, water distribution systems have a typical design life of 70 years while this can be more and 100 years for sewerage systems), while mechanical systems (pumping stations and water and sewage treatment works) have a typical design life of 25 years (10–15 years for some sub-systems and components) before they are meant to be replaced or overhauled. Definitions of the need and extent of rehabilitation vary. German standards as to when a system needs rehabilitation and to what extent are, for example, materially more stringent than in India. Where the serviceability levels of these assets increases under such work, this is capital spending rather than rehabilitation. 

Table 1.12:
Cost of watsan systems as % of new build construction costs, (%)

Household connection
20-30

Standpipe
20-30

Water treatment 
25-35

Sewerage 
40-50

Sewage treatment works 
30-40


Sources: Burnside & Associates (2005) ‘Water & Wastewater Asset Cost Study’ for the Ministry of Public Infrastructure Renewal, Ontario, Canada, FEASIBLE model (Dancee, 2004) and UNDP (2005) Water and Sanitation Needs Assessment Model User Guide, UN Millennium Project (www.unmillenniumproject.org) 

In reality, asset replacement/rehabilitation cycles can be considerably longer, but this means that the serviceability of the assets will be allowed to decline. In the UK, Thames Water (MacQuarrie) is facing 30–35% distribution losses from pipes laid 120–150 years ago in north London, while Roman sewers in York provided an ad hoc service for the city for more than 1600 years.  

Types of capital spend required
These various drivers result in four broad sets of capital spending work: 

1. Connection: new water and sewerage pipes and distribution systems for communal and household access to drinking water and sanitation services;  

2. Treatment: new facilities for treating surface or groundwater to potable standard prior to delivery and treating sewage effluents to secondary or tertiary standard prior to its discharge; 

3.
Resources: developing and connecting new raw water resources such as reservoirs; 

4.  Rehabilitation: renewing extant infrastructure, coupled with appropriate upgrading of treatment plants to meet current operating standards.  

Where estimates by third parties for future capital spending are unavailable or unreliable, forecasts have been made by the author using these three criteria. 

The cost of extending water and sewerage services 

The only certainty in assessing the potential cost of new water and wastewater infrastructure is the uncertainty about these figures. Infrastructure spending estimates for urban water and wastewater projects can be seen as either relating to meeting new regulatory requirements (such as extending and upgrading sewerage and wastewater treatment in Europe for the Urban Wastewater Treatment Directive) or basic service provision (community water and sanitation projects as part of the MDG programme in developing countries). While there is little difference between both models in the cost of getting treated water to the distribution mains (indeed, the main driver here may be the distance to the new bulk water source), there are dramatic differences between the costs of providing water or sewerage services at the street (communal pipes and latrines) and household level and for the degree of treatment of sewage effluents and effluent recovery. 

Industry reporting

There is little agreement about what defines the water industry (for example, does it include in-house industrial water services and unbilled for domestic water services), let alone how big it is. This is partly due to the absence of common definitions and reporting about water utility activities globally and partly due to a reluctance by various parties to readily disclose revenue and cost data net of cross-subsidies. Data used in this report is therefore a synthesis of information in the public domain which has been adapted to best reflect the author’s understanding of the global and regional size of this market. 

Meeting the MDGs: basic urban services 

Many surveys have been made about the cost of meeting the MDGs and the WWV. A survey carried out by ERM for the UK government’s Department for International Development (DfID) in 2003
 noted a range of estimates from US$9–180bn per annum as being needed to meet these targets, describing one set of estimates as being “scarcely more than ‘back of the envelope’” in their nature.  

Again, there are issues regarding definitions. Some surveys include O&M (operations and maintenance) costs and overheads (administrative expenses) while others only look at actual construction costs. Meanwhile data by NGOs such as WaterAid (UK) is lower than official estimates because of their emphasis on minimising overheads and installation costs through an emphasis on local labour. It is clear that labour costs are a significant element in the laying of basic infrastructure and need to be factored into regional estimates. For treatment facilities, differences in labour costs are less significant as most of the costs are taken up by equipment.  

The World Health Organization’s ‘Global Water Supply and Sanitation Assessment 2000 Report’ (WHO, Geneva, 2000) and its 2008 update used the following capital spending estimates for its projections and reflect capital spending costs only. Water is treated and sewerage is partially treated here.  

Table 1.13:
WHO capital spending estimates for connecting urban watsan services, 2005 (US$ per person)



Africa
Asia
Latin America 

Water
House connection
164
148
232


Standpipe
50
103
66

Sanitation 
Sewer connection
193
248
258


Septic tank 
185
167
258

Table 1.14:
WHO spending estimates for maintaining urban watsan services, 2005 (US$ per person pa)



Africa
Asia
Latin America 

Water
House connection
13.4
9.6
14.6


Standpipe
0.5
1.0
0.7

Sanitation 
Sewer connection
8.2
9.1
11.0


Septic tank 
6.2
6.1
6.8

Source: WHO, Global Water Supply and Sanitation Assessment 2000 and WHO (2008) Regional & Global Costs of Attaining the Water Supply and Sanitation Target of the MDGs, WHO, Geneva, Switzerland 
Table 1.15:
NGO estimates for connecting urban watsan projects (US$ per person)

	
	
	Mali
	Burkina Faso
	Niger
	Nepal
	Tanzania

	
	
	
	
	
	
	

	Water
	
	106
	104
	88
	40
	150

	Sanitation
	
	41
	46
	22
	45-95
	50


Sources: Mali: ISW (2005) Blue book Mali, ISW, Montreal, Canada; Burkina Faso: ISW (2005) Blue book Burkina Faso, ISW, Montreal, Canada; Niger: ISW (2005) Blue book Niger, ISW, Montreal, Canada; Nepal: WaterAid (2004) The Water & Sanitation MDGs in Nepal, WaterAid, Nepal; Tanzania: WaterAid (2005) $2 billion dollars, the cost of water and sanitation MDGs for Tanzania, WaterAid, UK

The latest figures provided by the UN (the UN Millennium Project Task Force on Water & Sanitation, 2005) include an assumed 15% for overheads & unspecified O&M costs, implying that capital spending costs account for 60–80% of the figures for sanitation and sewerage treatment services cited in Table 1.16. 

Table 1.16:
UN capital spending estimates for connecting watsan projects, 2005 (US$ per person)

New service connection 
US$ per person

Improved traditional practice 
10

Simple pit latrine 
45

Ventilated improved pit latrine 
65


Pour-flush latrine 
70

Septic tank
160

Sewer (local labour)
175

Conventional sewer
300

Sewerage and secondary treatment
450

Sewerage and tertiary treatment 
800

Source: UN Millennium Project Task Force on Water & Sanitation, 2005

In fact, for medium to large cities, the western experience shows that the cost of sewerage and secondary and tertiary treatment is more likely to be in the range of US$350–500 per population equivalent (PE). Much of the disparity is due to the relentless drive for lower costs in countries such as the UK. In Europe, using the private sector to develop sewage treatment assets has driven down capital costs by 15–40% since the early 1900s. 

The per capita cost of water and sewage treatment facilities is related to their size, so comparative data has been restricted to the medium to large-scale facilities found in larger towns and cities (more than 100,000 people). Using data assembled by the author
 Table 1.17 shows the per capita capital spending costs for treatment facilities. 

Table 1.17:
Water and sewage treatment construction costs (US$ per person)

Range


Water 
20 - 100

Sewage treatment (primary)
20 - 60

Sewage treatment (secondary) 
150 - 180

Source: Author, The Pinsent Masons Water Yearbook 2008-09

The private sector has a broad remit for driving down costs. Small bore sewerage networks laid down with local labour in El Alto, Bolivia, between 2000 and 2002 under a concession managed by Suez cost US$90 per capita. Given the contentious nature of private sector participation, it has to be assumed that more expensive municipally operated approaches will usually be adopted.  

The various estimates outlined above for forecast capital spending have been used to develop the cost estimates given in Table 1.18 (sewage treatment is to secondary standard): 

Table 1.18:
Capital spending per person for watsan services by region (US$ per person)

Street connection
Household connection
Treatment facilities



Water
Sewage
Water
Sewage
Water
Sewage

Africa
30
45
105
120
30
150

Asia
60
75
90
135
30
150

C&E Europe
NA
NA
150
200
100
180

Latin America
40
80
120
150
40
165

Source: Author 

These are for projects carried out without the use of free local labour. As noted above, these can drive down the cost of sewerage and water connections by up to 40%. C&E Europe are also subject to the costs of meeting EU standards, where applicable. 

Table 1.19:
Annual improvement costs, per person reached in nominal US$ 
	
	Africa 
	Asia
	Lat America 

	Septic tank
	
$9.75
	$9.10
	$12.39

	Ventilated improved pit latrine 
	$6.21
	$5.70
	$5.84

	Small pit latrine 
	$4.88
	$3.92
	$6.44

	Household sewerage & partial treatment (with WWTW)
	$10.03
	$11.95
	$13.38

	Household sewerage & partial treatment (without WWTW)
	$4.84
	$5.28
	$6.46


Source: Hutton, G., Haller, L., & Bertram, J. (2006) ‘Economic and health effects of increasing coverage of sanitation interventions.’ Human Development Report Office Occasional Paper. Report prepared for the UNDP Human Development Report 2006 and cited in WaterAid (2007) Sanitation and economic development, WaterAid America, New York, USA   

The difference between the costs of a sewerage service with treatment when the wastewater treatment works (WWTW) is included and when it is not, as shown in the final two rows in Table 14.19 reflects the impact of the cost of even partial sewage treatment at the basic service provision level.  

According to the WHO (WHO / UNCF / WSSCC (2000), Global water supply and sanitation assessment report, Geneva and New York), household connection costs are even lower when community labour is involved (costs rebased to 2005 levels), as shown in Table 1.20.  

Table 1.20:
Household watsan connection costs (US$ per connection)

	
	Municipal
	Community 

	Water 
	148-232
	50-72

	Sewerage 
	193-258
	93-134


Source: Hutton G & Bartram J (2008), Global costs of attaining the Millennium Development Goal for water supply and sanitation, Bulletin of the World Health Organization, 2008; 86: 13-19

Six alternative capital spending scenarios are presented by Hutton and Bartram which are outlined as follows: 

1 – All to receive a household connection 

2 – High unit costs 

3 – High unit costs and all receiving household connections 

4 – Low cost improvement 

5 – Low unit costs 

6 – Low cost improvements and low unit costs 

64% of spending on new coverage is for rural projects, compared with 70% of costs for maintaining existing services being for urban projects. The base case translates as US$8 per capita for water and US$28 for sanitation, or US$4bn pa for water and US$14bn pa for sanitation. 

In the case of water, 68% of investment needs to be in urban areas, with 84% of spending on extant assets and 88% of spending on those already served. For sanitation, the lower extant infrastructure means that 59% of spending ought to go to urban areas, with recurrent costs accounting for 57% of the total and 60% of the total going on those already served. 

Table 1.21:
Household watsan investment costs by scenario (US$bn)

	Scenario (US$ billion)
	Water
	Sanitation
	Water & sanitation

	
	New
	Total
	New
	Total
	New
	Total

	
	
	
	
	
	
	

	Base case 
	42
	364
	142
	358
	184
	722

	1: All HC 
	71
	393
	256
	472
	327
	865

	2: High unit costs 
	79
	401
	245
	461
	324
	862

	3: All HC & high unit costs 
	142
	464
	522
	738
	665
	1,203

	4: All non-HC 
	23
	345
	113
	329
	135
	673

	5: Low unit costs 
	37
	359
	57
	273
	94
	632

	6: All non-HC & low unit costs 
	20
	342
	68
	284
	88
	626


Source: Hutton G & Bartram J (2008) Global costs of attaining the Millennium Development Goal for water supply and sanitation, Bulletin of the World Health Organization, 2008; 86: 13-19

European Union compliance: advanced asset development 
Table 1.22, developed by the Danish Environmental Protection Agency (EPA) in 2001, highlights the dynamics of compliance spending within a strictly defined set of performance criteria. 

Table 1.22:
Cost of complying with the sewerage and wastewater treatment elements of the urban wastewater treatment directive, 1995 prices (€ per person) 

	
	Danish EPA 
	EEA 

	Austria
	1,195
	-

	Denmark 
	488
	804

	France 
	171
	197

	Germany
	783
	-

	Netherlands 
	170
	181

	Spain 
	146
	270

	Estonia 
	-
	236

	Poland 
	-
	292

	UK
	210
	-

	EU-15 Average 
	307
	-


Sources: Danish EPA (2001) The Environmental Challenge of EU Enlargement in C&EE. DANCEE - Danish Cooperation for Environment in Eastern Europe, Ministry of the Environment, Copenhagen, and EEA (2005) Report 2/2005 Effectiveness of urban wastewater treatment policies in selected countries, EEA, Denmark 

This data covers past and forecast spending between 1993 and 2005 as surveyed in 1998. It is likely that some countries at the time took the implications of the directive less seriously than others. There would also appear to be an element of over-engineering in the responses of Austria and Germany to the directive, especially given their relatively well-developed sewerage and wastewater treatment infrastructure at the time. The low average figure for the UK reflects a regulatory regime that is designed to encourage private sector companies to deliver effective compliance related work in the most efficient manner. 

Ofwat, the Office of Water Services for England and Wales, has published annual reviews of capital spending on new assets and infrastructure renewals in England and Wales (Financial performance and expenditure of the water companies in England and Wales). Over the 15-year period between 1990–91 and 2004–05, £58bn was spent on 53.2m people.  

Table 1.23:
England & Wales total water & sewerage capital spending 1990–2005 (£m)


New assets
Renewals
Total
Per capita
US$ equivalent 

Water
23,014
4,774
27,788
£522
$835


Sewerage
27,353
2,826
30,179
£567
$907

Total
50,367
7,600
57,967
£1,089
$1,724

Source: Ofwat annual reviews.

Prices have been rebased to 2004–05 values and converted to US$ at US$1.60:£1. This intensity of capital spending both reflects a period of catching-up after a 15-year period of lower than average spending, and the costs both of maintaining and upgrading an extensive infrastructure along with the demands posed by EU compliance. 

Costs do not necessarily rise in a straight line 
Assets need to be maintained and replaced (there comes a point when their utility falls and indeed when they cease to function) and the more assets there are, the more O&M work there is to do. This can act as a constraint to further capital spending unless new funding can be obtained as (in theory at least) tariffs need to cover O&M work and financing new infrastructure. At the same time, the costs of the above asset programmes mean that there is a powerful inventive to develop monitoring and maintenance technologies to optimise the operating life of these assets and to lower the cost of repairing them. These factors, allied with efficiency-based regulatory approaches such as those pioneered in England and Wales since 1989, mean that there will be great pressure for capital programmes to be delivered in an increasingly cost-effective manner as time goes by. Thus it is reasonable to assume that in developed economies, the per capita cost (in constant price terms) of developing new assets will fall during the period covered in this report. 

Privatisation and private sector players

All data on private sector companies is based on information provided directly by the companies concerned to the author, or via company press releases, annual reports, web site postings or material obtained by Global Water Intelligence (Media Analytics Limited). The author’s synthesis of their market coverage is published annually via the Pinsent Masons Water Yearbook (11th edition, 2009) based upon his PSEWWD (Private Sector Entities in Water and Wastewater Database). 

While companies may adopt a rather optimistic approach to their diversification plans, subsequent retrenchments or sales to third parties are often of a lower-key nature. The corporate data aims to cover contracts that are currently in operation by their current owner(s), but this remains subject to the vagaries of corporate strategy, and thus contracts and companies can be bought and sold within a brief period of time.  

There are three broad types of private sector involvement in the development and management of water and wastewater services. While there are perhaps seven to nine sub-categories, those that matter concern simply:

· Operating the assets (operations and maintenance, lease and design, build and operate contracts);

· Financing the development of new assets and their operation (chiefly BOT – build operate transfer – and concessional contracts); and

· The outright privatisation of assets, either through their being developed by a private sector company (the ‘regulated’ companies in the US and the water-only companies in England and Wales) or through their direct sale as in the Water & Sewerage Companies in England & Wales in 1989. 

A global overview 

Global Water Intelligence’s Water Technology Markets (GWI, 2009, Media Analytics Limited, Oxford, UK) forecasts that municipal and industrial capital spending will grow by 5.6% per annum between 2007 and 2016, from US$170bn to US$280bn. Utility capex accounted for US$164bn of this in 2009 with US$10bn going on industrial capex. Table 1.24 splits these out for the period between 2007 and 2010.    

Table 1.24:
Utility spending (US$bn)

Utility spending in 2009 (US$bn)

Growth 2007–10


Opex
189.7
-

Water – treatment plants 
15.6
7%

Water – desalination 
11.7
5%

Water – resources development
24.3
7%

Water – network rehabilitation 
10.4
7%

Water – network extension 
17.4
4%

Wastewater – treatment plants 
29.7
8%

Wastewater – network rehabilitation
15.8
8%

Wastewater – network extension 
37.8
3%

Capex – drinking water
80.7
6%

Capex – wastewater 
83.5
6%

Capex – total
164.3
6%

Total utility spending 
354.0
6%

Source: GWI (2009) 

Scenario analysis and methodology

As mentioned above, national and international capital spending projections and programmes need to be greeted with some caution because of the conflicts between spending on these assets and other more popular spending options. For each region covered subsequently in this report, three capital spending scenarios will be outlined:   

1. Scenario 1: High spending – all stated targets met, on budget and on time  
· Government/EU/WHO targets in developed economies to be fully complied with on time;

· MDGs and World Water Vision (WWV) are achieved by 2015 and 2025 respectively;  

· An equal emphasis on water and wastewater;

· All extant distribution and treatment infrastructure rehabilitated as needed.

2 Scenario 2: Medium spending – practicalities, compromises and delays
· Some slippage on targets, especially in the USA;
· Some slippage on MDGs and WWV;
· Water has a higher priority than wastewater;
· Essential infrastructure rehabilitation work carried out.
3 Scenario 3: Low spending – significant scaling back from objectives 
· Business as usual, EU programmes stalled;
· MDGs fall behind schedule, WWV abandoned;
· Wastewater treatment seen as a low priority;
· Infrastructure rehabilitation carried out on a piecemeal basis.
In the chapters that follow, a specific scenario analysis will be presented for each region, with progress towards the stated targets outlined. 

Methodology for cost estimates 
In order to generate a consistent and accountable set of spending forecasts for developing economies, the author has developed a model (CEWWT – Capital Expenditure for Water & Wastewater Totals). While models such as the FEASIBLE model (developed by the Danish Ministry of the Environment’s DANCEE programme in 2003) and Water and Sanitation Needs Assessment Model (UNDP 2005) are designed to estimate costs at the project level, CEWWT operates at the country and region level to give an overall impression of capital spending needs.

CEWWT generates capital expenditure cost estimates through the following stages: 

1. Urban population in 2007 and its growth to 2029 (UN data);

2. Basic access and household access to water and sanitation (WHO / UN data); 

3. People to be served under the MDG and WWV targets by 2015 and 2025 (computed from the above data sections 1 & 2);

4. Percentage served with treated water (author’s data);

5. Percentage of sewage effluents treated (author’s data & GWI data); 

6. Cost for basic access and household access (computed from data section 3 and the author’s estimates for capital expenditure costs);

7. Cost for extending those served by water treatment works (computed from data sections 1 & 4 and the author’s estimates for capital expenditure costs);

8. Cost for extending those served by primary and / or secondary sewage treatment (computed from data sections 1 & 5 and the author’s estimates for capital expenditure costs);

9. Infrastructure rehabilitation need for the above services (author’s data based upon the extent of in situ infrastructure outlined in data sections 2, 4 & 5);

10. Infrastructure rehabilitation costs for the above services (computed from data section 9 and the author’s estimates for rehabilitation costs).

These data inputs are then applied to the spending scenarios as outlined for each country/region to generate the capital spending forecasts. 

Reference is also made to the various surveys on spending and financing by the Media Analytics Group (Oxford, UK), which has been published since 2007 along with recent work by the OECD. 
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