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Introduction



Within five years of the privatisation of the water and sewerage industry in 1989, the public water supply system to West Yorkshire failed. Supplies were only maintained by means of a mass road tankering operation. There was widespread public concern not only in Yorkshire but elsewhere about the public water supply. This concern was heightened by the cold spell over the Christmas period when many consumers had no tap water as a result of damage to their pipework and Northumbrian Water's mains (OFWAT 1996a).



An independent inquiry, paid for by Yorkshire Water, into the public water supply in Yorkshire during the drought of 1995 made a thorough examination of the causes from an engineering and managerial perspective (Uff 1996). It identified the actions and inactions which had led to the failure and pointed to the need for an increase in resources in the short to medium term for West Yorkshire.



But the report did not examine some of the wider public issues and concerns raised by the failure of the public water supply system. In particular - how could such a failure have arisen when there was a regulatory system designed to protect the public from a potentially rapacious monopoly? After all it was recognised before the privatisation of the water and sewerage industry that the pursuit of private profit would inevitably mean that corners would be cut. This was an industry which was organised in the form of regional monopolies. The Government White Paper on privatisation, anticipating this, said :



	"Privatisation should lead to improved standards, greater efficiency, and a better allocation of resources within the water industry. Provided that the customers are fully protected - and Section 4 of this White Paper sets out how the Government intends to do this - the water industry, their customers and the nation as a whole should all benefit" (DoE, Cmnd 9734, 1986, p13, emphasis added).



The Government devised a framework of quality, environmental and economic regulation to ensure consumer protection. The role of the economic regulatory agency, the Office of Water Services (OFWAT), was to protect the customer from monopoly pricing while at the same time guaranteeing the financial viability of the industry. The latter duty was imposed since the essential nature of the goods and services which the industry produced meant the water businesses could not be allowed to fall prey to the ultimate sanction of the market : bankruptcy. The basic method of regulation was price capping which would limit prices and provide managers with the pressure and incentives to deliver greater efficiency, quality, reduced costs and effective investment. The existence of a number of regional monopolies in the industry would enable comparisons to be made between the companies' costs and prices to be set on the basis of the best, after due consideration of the different hydrological and engineering conditions : 'yardstick competition'. In addition, the regulator would ensure certain minimum standards of service delivery. 



So in other words, the economic regulator would ensure that the companies were able to finance the supply of their statutory duties, by setting prices to cover the cost of maintenance and enhancement of the infrastructure and additional quality standards set by the quality regulators; and he would also ensure that customers' standards of service were protected. The emphasis was on enabling not enforcing. Implicit in this was the assumption that if the companies had the money, they would spend it on maintaining and enhancing the water and sewerage businesses. 



Given this regulatory framework and the in effect underwriting of the companies' financial viability, how was it possible that the water supply system failed, not just in the summer but also in the winter? Are other parts of the water and sewerage system also in danger of failing? How closely were the companies monitored? Were there any indications that the water and sewerage system was under stress or is likely to be so in the future?  How does the regulator view his role and how is it changing? What action was taken if or when their performance appeared deficient? Did the regulator have sufficient powers to enforce certain standards of performance or did he fail to use the powers he had? If the former, why did he not alert the Government and the public to the problems? If the latter, why did he not act? If he acted, why did the companies not implement his demands? Is the view that the regulator is powerless against the water companies a valid one? Is he swimming against the tide or just going through the motions? What were the underlying social relations which permitted the public water supply to fail in 1995 in a country which does not suffer from a shortage of rain? 

 

In sum this paper addresses the crucial question : is or indeed can the public be protected via regulation so as to ensure the supply of essential services?  The paper therefore assesses whether the crucial assumption underpinning the operation of the regulatory system : that providing privately owned monopolies with the financial resources will result in the satisfactory delivery of essential services is indeed a valid one. We examine empirically the companies' financial resources; their expenditure on additional plant and equipment and their investment in the basic infrastructure; the non-financial information provided by the companies about their performance; the targets, levels of service and other indicators of performance and the actions taken by the  regulator. The paper examines the regulatory framework as set out by the Government; the way it actually operated and how this changed over time; and what additional (if any) forms of protection the consumer has or requires. We present data about the ten individual water and sewerage companies to identify systemic problems rather than individual company failings. While a financial analysis is presented, the paper is concerned primarily with the physical rather than the economic outcomes of privatisation of the water and sewerage services and whether the consumer has been or indeed can be fully protected, as the Government promised via a system of economic regulation.



This paper is divided into several sections. An initial section sets out the post privatisation structure of the industry, the form of regulation and the methodology to be used. It then briefly summarises the evidence to date about the profitability and financial resources of the industry and the extent to which it can finance its activities. A third section examines the financial evidence as it relates to past and future expenditure on the asset base of the water and sewerage businesses. A fourth section examines the evidence as it relates to the physical performance of the industry. A fifth section examines the legal framework and the way the regulator has chosen to implement it. Finally the implications for the industry and the significance of the regulatory regime as it currently operates are discussed.



The Privatisation and Regulation of the Water Industry



(i)	The Structure of the Privatised Industry



The ten Water and Sewerage Authorities based in and serving ten regions in England and Wales were reconstituted in 1989 as private companies and floated on the Stock Exchange as ten companies whose main subsidiary supplied water and sewerage services. The water industry comprises these ten companies and the former privately owned Statutory Water Only Companies (reduced in number via takeovers and mergers from 29 to 19 as of April 1996). 



However this study relates only to the ten water and sewerage companies and excludes the water only companies. In 1992, these ten companies accounted for 73% of the industry's revenues derived from the sale of water services and 96% of the industry's revenues derived from the sale of sewerage and waste water services (OFWAT 1992e). The cost structure of the 10 large companies is very similar to that of the industry as a whole. The analysis has been restricted to these ten companies since they constitute the majority of the industry being responsible for both water and sewerage services; account for 90% of the industry's investment programme and have been the focus of public concern. Furthermore, it was only these ten companies which were privatised since the water only companies had never been in public ownership. For the sake of brevity, these ten water and sewerage companies are referred to as the water companies in the rest of this paper.



Each of the water companies is organised as a group or parent company, with a number of subsidiaries, one of which is the appointed or regulated water and sewerage business. Although these core subsidiaries were also allowed to carry out non-regulated activities, they in fact carried out virtually no other activities. The analysis presented here relates to the core businesses.  



(ii)	The Forms of Regulation



The regulatory functions were taken from the Water Authorities and split three ways. The environmental regulation and implementation of the EC directives was to be carried out by the National Rivers Authority (NRA), now the Environment Agency (EA) which would assume overall management and resource planning of the water environment. This to a large extent determines the necessary investment programme of the companies, e.g., the urban waster water management, coastal waters clean up, etc. The Drinking Water Inspectorate (DWI) was set up to monitor the quality of the drinking water. And thirdly, economic regulation was to be carried out by the Office of Water Services (OFWAT). Thus OFWAT, the economic regulator, operates within a wider regulatory regime and the interrelationship is important. If any of the quality regulators change their standards, this imposes costs on the companies which may then apply to OFWAT for an adjustment to their price cap. OFWAT has no direct role in assessing the financial implications of and deciding on environmental policies. 



Economic regulation of monopolies is in general charged with the task of devising a regime to promote efficiency and to protect customers from a potentially rapacious monopoly supplier which is privately owned and exists to make a profit. When considering the economic regulation of a privately owned water industry, the Government explicitly rejected both the control of the rate of return and/or restrictions on dividends which had been the pre-existing method for regulating the then 29 private water only companies. It decided instead in favour of the price capping formula as devised for the earlier privatised British Telecom (Littlechild 1983) and used in the other privatised utilities (Littlechild 1986). The price capping formula is designed to limit average prices in real terms and provide maximum incentives for cost cutting, while imposing no limit on profitability. It is a form of regulation which is largely non-interventionary, once prices have been set. 



Price capping is only applied to the core activities of the water companies. But the core water business is typically only one of a number of subsidiaries of the parent company which may also include service companies which sell the bulk of their output to the core business, a property company which controls the not inconsiderable land banks previously owned by the Water Authority, and the enterprises or diversified businesses of the com�pany. The significance of this corporate structure is that OFWAT is only concerned with the core subsidiary. There was little evidence to suggest that the implications of regulating only one subsidiary within a group of companies had been carefully worked through before privatisation.



OFWAT explained that its task was : to ensure that all the companies could finance their ac�tivities; to secure reasonable returns on capital for all the companies such that providers of capital could expect to receive a return suffi�cient, but no more than sufficient, to induce them to make the loans and hold the shares; and to protect the consumers against excessive profits and ill-considered proposals for capital investment which might result in high charges (OFWAT 1992a).



As part of its responsibility for protecting the public, OFWAT was also charged with ensuring that the companies comply with conditions set out in their licence of appointment to provide water and sewerage services; that the supply and quality of services are maintained; and protecting the interests of customers. This necessarily includes monitoring levels of service to customers : risk of water shortage, low water pressure, unplanned interruptions to water supply due to burst mains, flooding from sewers, actual restrictions of water usage, responses to complaints and enquiries, and other measures. Achievement of satisfactory targets would be taken into account when setting the companies' price caps. Failure to achieve such targets would result in financial penalties via lower prices at the next Price Review. That is, it saw its role chiefly in financial terms.



While such an outline appears to recognise the interests of two of the main interest groups - the shareholder and the consumer, any judgement needs to consider the practical implementation and how the regulator has interpreted his role. Particularly relevant is the fact that at the time of the price review in July 1994, the Director General of OFWAT emphasised that despite popular conceptions about his role, his primary duty was to ensure that the companies could finance their ac�tivities (OFWAT 1994b). As a vital industry for which there is no substitute, its continuity and therefore economic viability has to be preserved. The ultimate sanction of the market, the economic bankruptcy of the core businesses, is not an option. These considerations necessarily influence the role which the regulator can play.

 

Thus the framework, statutory duties and mechanism of regulatory control means that the main function of regulation is to limit price rises using a capping formula which consists of two elements : (i) an expected level of ef�ficiency savings of about 2% per year and (ii) the amount which has to cover rising capital investments and standards. This price cap or K factor as it has become known was set at about 5% above the Retail Price Index (RPI) for the water industry as a whole, although this varied between the companies depending on their investment programme. For water, the first K level was set by the Government in its capacity as the regulator of a publicly owned utility, not the designated economic regulator, OFWAT, in 1989 prior to privatisation. It was fixed at about 5% above the rate of inflation although the rate varied between companies. The price cap, once fixed, was to stand for five or ten years and was intended to give incentives to the companies to improve efficiency, reduce costs and earn extra profits over and beyond that implied by the price capping formula. Such profits would not be clawed back during the period of the review, but the long term benefits of improved efficiency would be passed on to the consumer at the end of the price review period when any excess profits could be clawed back. 



The provision via the regulatory mechanism for rising real prices for the water industry contrasted with the other privatised and regulated utilities which had been require to reduce prices in real terms. The justification for this difference was that while privatisation was being considered in the 1980s, the financial implications of EC legislation on improved water quality and waste water treatment became apparent. It was estimated that more than £28bn of investment would be required to compensate for years of neglect, underinvestment and rising public health standards. This estimate was later revised upwards (OFWAT 1990a) and additional investment programmes have been required (OFWAT 1993b, 1994b). The European obligations would, unless they could be recouped by price rises, have made the privatisation unattractive in the City. 



While service standards was conceived as being part of 'fully protecting the customer', this should not obscure the fact that (i) the regulator's primary duty was to ensure the financial viability of the companies and that consumers' interests came second; and (ii) that price restraint was to be the primary mechanism for protecting the public. Protection was conceived as an economic question and operationalised via a system of financial carrots and sticks. 



(iii) The Financial Framework and Methodology



This section sets out the framework and methodology for analysing the companies' finances to assess whether they were indeed adequately resourced. The ability to answer such a question depends upon a framework which : (i) uses historical data so that reasonably long term trends can be identified; (ii) focuses on the operational characteristics and net output of the industry, brings out any particular (or peculiar) characteristics which distinguish it from other industries and thereby identifies the scope for management action; (iii) clearly identifies the distribution between the various interest groups; and (iv) shows the relationship between performance and distribution. These requirements can be met by using a cash and value added approach over a relatively long period. 



Value added is normally expressed as the amount generated internally by the enterprise during the year. After allowing for bought in goods and services, the residue (the value added) is available for distribution to the stakeholders (labour, lenders, government and shareholders) and for ploughing back into the business as investment. The norm in Western manufacturing is for labour to take most (usually about 70%) of value added (Williams et al 1995). 



The value added approach, given official recognition by the Corporate Report (ASSC 1975), has the advantage that it is a measure of cash earned by the enterprise as a result of the labour conversion process. As such it avoids some of the problems of creative accounting (Griffiths 1986, Smith 1992). Gross value added less labour costs largely equates (to within 3%) with the amount designated as 'cash flow from operating activities' in the cash flow statement contained in the annual report and accounts. As a measure of cash, it can therefore help to explain : whether a company is a cash generator or cash sink; whether cash is being produced/absorbed from operating or non-operating activities; how the company is financing any cash shortfall or using any cash surplus; and lastly the quality of the company's profits (Ellis and Williams 1993).

 

The gross value added or net output which is not reported by the enterprise can be calculated either by subtraction as sales revenues less all bought in goods and services; or by addition as labour costs plus a charge for physical capital consumption (depreciation) plus the operating surplus or profits before interest and tax. After paying labour costs, the surplus or net value added has to cover tax payments, interest on and repayment of debt, dividends to the shareholders and capital investment. Management of an enterprise can only increase the surplus by some combination of increasing the sales revenues, reducing bought-in goods and services, and lowering depreciation and labour costs. In the absence of any increase in sales revenues or reduction in purchases which are the usual constraints, then a surplus can only be achieved by driving down labour costs or depreciation. Since depreciation is set by the capital base it is largely beyond the immediate control of the enterprise, leaving only labour costs to be reduced in the short term. 



Demand in the water industry is largely static (OFWAT 1994c) allowing little possibility of increasing revenues by organic growth. The logic of the relations of production means that when revenues are not set to rise, purchases, wages and/or capital maintenance charges (depreciation) must be driven down. There are however particular problems in the water industry which complicate this approach. As we shall see, as a primary industry, the amount spent on bought in goods and services is small : most of its raw materials are free, leaving little room to increase the size of the value added fund any further. Labour's share of value added is unusually small limiting the gains from reducing labour costs; and the depreciation charge is set by the capital base which is large. Finally the water industry has a vast underground network of infrastructure assets which have a long life and must be maintained indefinitely. The cost of renewing and maintaining the infrastructure is averaged over a ten year period and charged as an annual expense. Thus the charge for physical capital maintenance consists of both depreciation and renewals and is therefore considerably higher than in many other industries. Thus although the absolute amount of cash per pound of sales revenues is unusually high in the water industry, these constraints mean that management's ability to increase net income is very limited. Growth must be sought by other means.



The logic of the relations of distribution means that all the rival claims on the surplus cannot be met to the satisfaction of all, all the time. The change in ownership from state to private means that there is an additional claimant on the surplus, the shareholders who in addition to annual dividends seek income growth. Privatisation also coincided with external imposed requirements for substantial investment to meet higher environmental standards, which create further demands on the surplus. Thus given the historical pattern and economic structure  of the industry, the problem was not so much the ability to generate surplus cash but to reconcile all the conflicting claims on the surplus. These new and ever increasing demands on a mature industry necessarily mean that (i) not all the stakeholders will be satisfied, and that some will benefit more than others; (ii) a way must be found of increasing the revenue; (iii) growth must be sought outside the industry and (iv) the shortfall between the surplus and the claims on the surplus must increasingly be met by borrowing. 



The accounting data is used to construct a value added and distribution analysis so as to understand the nature of the activity in relation to other business activities, the relations of production, the particular form of the distributional conflict in the water industry, the way that the rival claims on the surplus are met in practice and the implications for the delivery of services. The role of regulation, both active and passive, in protecting the customer is placed in this wider context of distributional conflict.



The publicly available information about the water industry usually relates to the parent companies' consolidated accounts. The accounts of the core businesses were therefore obtained from the Registrar of Companies. These subsidiaries produce two sets of accounts : those required by the state which use historic cost conventions and those required by the regulator which use a form of financial capital maintenance to monitor the companies. OFWAT, unlike other the utility regulators, has published a series of regulatory accounting guidelines setting out the form of accounts (OFWAT 1991a, 1992b, 1992c, 1992d, 1994a), since the regulation of water requires a far higher level of information than any of the other utilities (Carey et al 1994). This study makes use of (i) financial data from the statutory accounts based on historic cost conventions to enable comparisons to be made between the core businesses and their parent companies at a later stage; (ii) cash flow data; (iii) financial data from the regulatory accounts based on current replacement cost conventions to assess the value of the asset base; and (iv) the regulator's reports on the companies' performance (OFWAT 1991b, 1992c, 1993a, 1994d, 1995d). The accounting information for each of the ten water subsidiaries was aggregated to provide an industry total.



Privatisation, for which there had been several years' preparation both prior to and after the Government's announcement of its intention in 1985, took place at the end of 1989. A number of the water authorities' activities were transferred to the National Rivers Authority (NRA) and other restructuring consequent upon the reorganisation of the industry for privatisation took place for some time after April 1989.  Since the first accounts of the newly constituted water companies were presented for the period April 1989 to March 1990, the first year's accounts include both the old and the new regime. Although this section is concerned with the financial resources of the water industry since privatisation in 1989, this of necessity entails a comparison with the years prior to privatisation. The financial data for ten Water Authorities for the period 1985-1989 was obtained from the MicroEXSTAT database (Extel 1994).



Financial Analysis



This section briefly reviews the revenues, cost structure and distribution of the industry's surplus in order to assess whether in fact the regulator did ensure that the companies had been adequately financed. Unless otherwise stated, this analysis is based on the statutory accounts which use historic cost conventions and the cash flow statements.



Table 1 presents the information as it relates to the revenues and cost structure of the industry over the 10 year period. Sales revenues increased steadily and more rapidly in the years since privatisation. It is important to note firstly that 95% of domestic sales, which are in turn about two thirds of total sales, are based on a form of property valuation and are not therefore volume related; secondly that sales revenue may therefore arguably be considered as equivalent to a form of tax rather than a voluntary 'sale'; and thirdly that the charges are set, and paid, in advance, for the year. OFWAT showed that the total weighted average of both water delivered and sewage collected has declined (OFWAT 1994f, figures 7 and 8). Further analysis (Shaoul 1995) showed that this was largely due to the change in industrial demand resulting from the recession and changing composition of industry. The increase in revenue was therefore the result of the price formula (the rate of inflation plus K) rather than any increase in the volume of business. This contrasts with rising volumes during the 1980s.



In the absence of any  real increase in demand and/or of competitors whose market share may be captured, sales revenue can only be increased if prices rise. Thus the price formula is absolutely crucial in determining the level of sales revenue. In the absence of any increase in demand the water companies' revenues have been boosted by the regulatory regime. The role therefore of regulation is absolutely crucial in determining the level of income. In this case it is clear that in the absence of any increase in demand the water companies' revenues have been cushioned by the prices set by the Government in its capacity as regulator in 1989.



Table 1 shows that bought in goods and services as a percentage of sales, averaged about 29% for the period as a whole. A 29% purchase to sales ratio is unusually low compared to 60-70% in manufacturing industry and 80% in retailing. The low ratio is due to the fact that the water industry, being a primary industry, has relatively little in the way of bought-in raw materials and services: its raw materials are water and sewerage for which it does not pay; and many of its activities are carried out 'in house'. 



The significance of a low purchase to sales ratio is that it permits a high value added fund, and potentially high profits. It is therefore highly instructive to see how the value added fund is shared out. For example, the most striking factor to emerge from Table 1 is labour's very low share of the value added at 28%. This is lower than even the retail sector (40-45%). Employment fell by 26% over the period 1985-1994, by 11% between 1985-89 and by 17% between 1981-85 (WSA 1993) as some of the work was contracted out. At privatisation there was a further 10% fall in employment as some business operations were transferred to the NRA and other subsidiaries of the parent companies. Further efforts were made to reduce employment costs after privatisation by ending national wage negotiations and introducing non-standard labour contracts which affected jobs, wages and conditions (O'Connell Davidson, 1993). Although there have been further job losses since privatisation, the reduction in the size of the workforce and consequently labour's share of value added (LSVA) was greater before privatisation due to the deliberate policy of contacting out (Ogden 1995). This suggests that there is relatively little room now for reducing LSVA without severely affecting service delivery as most of the 'efficiency savings' were made in the run up to privatisation. 



Conversely the share of value added going on capital replacement is high relative to other industries. This is because the water industry has a vast and aging underground network of infrastructure assets: mains, sewers, impounding and pumped raw water storage reservoirs, dams and sea outfalls, which have a long life and must be maintained indefinitely. The cost of renewing and maintaining this is averaged over a period and charged as an annual expense. This is shown in the accounts as a 'provision' and is not therefore an accurate reflection of actual expenditure in any one year, although the over and underspend should balance out in the longer term. The provision for renewals was only introduced in the run up to privatisation. Previously renewals was subsumed under other headings in the accounts.



Thus the charge for physical capital consists of both depreciation and the provision charge and is therefore considerably higher than in many other industries, taking about 20-25% of the value added fund. Capital replacement rose to a peak of 25% in 1991 but has since declined to pre-privatisation levels. While depreciation, equivalent to approximately 2.6% of the asset base, has risen in line with the value of the asset base, the renewals provision has gone from about 3.3% of the asset base to only 1.5% (on a historic cost basis). Thus renewals have been declining both in absolute and relative terms.



The really extraordinary feature of the industry is that the largest share of the value added fund is profit available for distribution to the remaining stakeholders, averaging 51% for the 10 year period. Such a high ratio of profit to value added is probably unique to the water industry. This was equally true of the water industry when it was state owned. It is a result of the very unusual cost structure referred to earlier. Profit's share of value added dropped to 45% after privatisation due to the increase in capital's share. It has since started to rise again to pre-privatisation levels as provision for renewals has declined. This tends to suggest that the possibility of improving profitability rests chiefly on the ability to reduce the provision for the renewals of the underground network. This point will be developed later. 



The significance of private ownership is that the value added fund has henceforth to be sufficiently large to cover the requirements of the owners (the parent companies) as well as all the other stakeholders and the capital expenditure for improving the business. The industry's unusually high proportion of value added available as profit for distribution (45-53%), as well as its absolute size, makes it unique and in principle at least more able than other industries to satisfy the numerous and conflicting demands on its distribution. 



Table 2 presents a cash flow analysis for the six years since privatisation. Cash from activities is almost identical to gross value added less labour costs. It shows that little was paid in the way of tax, despite a tax rate of 35%, as a result of the investment programme and the £7.7bn capital allowances set at the time of privatisation (NAO 1992). Furthermore the debt write-off in 1989 meant that interest took only a small share of the surplus although this has been increasing for reasons that will become apparent. Thus at present the government and bankers exact but a small toll from the water businesses.



The core businesses remitted more than half of the surplus or net value added for the 6 year period in the form of dividends to the parent companies. Dividends for the first four years alone, at £5.627bn, were greater than the operating profits of £5.343bn for the same period. By way of contrast, additions to reserves, even after interest payments, were £2.404bn for the period 1985-89. Within four years of privatisation the parent companies had taken out as dividends not only more than the profits created in that period but also more than the original flotation price of the parent companies (£5.25bn). Of the dividends received from the core businesses in the first six years, after paying out £2.363bn (30%) to the shareholders, the parent companies were left with £5.388bn available for other purposes. 



The average return on the ten water companies and the FTSE 100 index for the period since privatisation was 94% and 35% respectively (Datastream). Water shares had outperformed the market by nearly 300%. As the regulator stated :



	" ... those who bought the original shares and retained them up to March 1994, would have made an annual return of between 25 and 34% in real terms after the payment of income tax at the standard rate." (OFWAT 1994b, p38).



He thereby confirmed that the shareholders had earned an above average return on their original investment without drawing any attention to or conclusions from it.



While the retained earnings of core businesses had been depleted as a result of these dividend payments, the parent companies accumulated very large reserves, of which £1.247bn were spent on acquisitions by March 1994 (a sum equivalent to 27% of the remaining dividends and 13% of the investment programme. The parent companies made acquisitions in search of future earnings growth with the cash and loans generated by the core businesses (OFWAT 1994d). At least one company raised external finance using the core business as the guarantor. In 1994 the core businesses accounted for 85% of the sales but 101% of profits of the parent companies, and this trend has continued. It would appear that the parent companies' other subsidiaries and acquisitions have not been very successful. Not only have they not contributed to the profitability of the parent companies, they are in effect being 'carried' by the core businesses. 



The total cash generated by the operating activities was more than the total expenditure on investment and infrastructure renewals (Table 2). In other words, over the post privatisation period as a whole, the companies could have covered their investment expenditure from revenues if they had not had to satisfy the demands imposed by private ownership for dividends and future dividend growth. The shortfall between the operating cash flow and expenditure on investment and dividend payments to the parent companies for distribution to the shareholders and diversification, was financed by the share proceeds and, increasingly, by loans. The core businesses went from an early position of cash surplus to a cash deficit. This negative cash flow can only be offset by increased short and long term debt. It was clear from the accounts and OFWAT's analysis of the water industry's debt (OFWAT 1994e) that some of the parent companies were recycling the cash generated by the core businesses back to them in the form of interest bearing loans, thereby earning interest from the core businesses but at the same time increasing their costs. 



This analysis shows that the surplus went to the parent companies to be distributed to the shareholders and to pay for acquisitions to provide future income for the shareholders. The investment programme was increasingly financed by loans, and this is set to rise, thereby mortgaging the future. The regulator recognised that the price formula set by the Government had front loaded the revenue stream and warned the companies against paying out too much in dividends (OFWAT 1991c, OFWAT 1992f). Clearly such a high level of dividends paid to the parent companies raises a number of questions about the regulatory regime and its ability to protect the public : the strength of the regulator's warnings; how the investment programme was funded, given that was the explicit justification for the higher prices; how dividends are to be maintained at anything like that level in the future, given the structural constraints of the industry and the requirements of the Stock Market for increasing dividends, assumed at privatisation to increase at 2% per year (Littlechild 1986); the relationship between the subsidiaries and the parent companies; the ringfencing of the finances of the water subsidiaries; and finally and most importantly for this study the implications for the level of service provision in an industry so vital for public health. 



It is significant that the basic cost structure of the industry is broadly the same over the entire period. It is a stable, mature industry which has not been radically transformed by privatisation. These figures, taken together show that this is a very cash generative business where the surplus is determined more by the ability to control renewal expenditure than labour costs. This is not an industry which is cash starved. Thus the regulator did indeed ensure that companies had the money to finance their activities. He had therefore fulfilled his own primary objective. There should therefore be no reason why the companies cannot make the capital investment to enhance and maintain the delivery of services.



New Investment and Capital Maintenance Expenditure



This section presents an analysis of the post privatisation expenditure of the ten water businesses on new investment and capital maintenance during the period 1990-95, the period of the first five year price regime. It examines whether the companies did spend their increased revenues on enhancing and maintaining the network and whether therefore the 'hands off' approach of the regulator was indeed a valid one.



Here it is necessary to understand the assets and financial arrangements of the industry. There are two types of assets : (i) the overground assets and (ii) the underground network, the physical infrastructure of water mains, sewers, storage reservoirs, etc. The distinction is important because any expenditure on the overground assets or on enhancement and increasing capacity of the underground assets is classified as investment on additional assets and depreciated annually. Any expenditure on the maintenance or renewals of the infrastructure network is classified as 'renewals' and is charged as an operating expense. This section will deal with both types of expenditure. 



(i)	Expenditure on Additional Fixed Assets (Capital Expenditure)



Most of the capital investment programme has been determined by the EC investment programme and is largely concerned with coastal water cleanup, improving drinking water quality and urban waste water treatment. Investment between April 1989 and March 1995 totalled £11.360bn by March 1995 (Table 2). But since the investment programme qualified the companies for tax allowances, the real cost to them was considerably less. Investment peaked in the year 1991-92 and has since declined.



Unlike most major capital expenditure programmes, the level of investment even at the height of the investment programme turned out to be less expensive than expected  due to a decline in real terms in construction costs (NEDC 1992). OFWAT reported that capital expenditure was



	"..15% below the level assumed in 1989 (OFWAT 1992g, p4).



While OFWAT did not draw attention to this or compare actual and expected expenditure for each year since privatisation, it did recognise that this had occurred (OFWAT 1994b). 



Since then, OFWAT has provided data about the actual and expected expenditure levels for each of the companies on water, sewerage and both services (OFWAT 1995a). The five year totals are shown in Table 3, 4 and 5 respectively in 1994-95 prices. The difference and percentage difference between gross actual and expected expenditures is also shown. 



OFWAT calculated the difference based on water industry construction output prices and observed that on that basis the industry had completed works costing £1bn more than was originally assumed in the water service and was in balance on the sewerage service. That is, indexation was used to show that the industry had carried out its investment programme. But the issue is surely whether the companies had carried out their investment programmes. The data as presented is capable of a very different interpretation.



Table 3 shows that in total the industry spent 5% more than expected on water services. OFWAT, using indexation, calculated that this overspend was 20%. However some of the companies spent considerably less than expected : Southern, Northumbrian, Severn Trent, Wessex and Yorkshire. No explanation was offered as to why this might be nor indeed was any evidence provided as to whether any or all the companies had actually implemented all the projects they had specified in their 1989 plans.



Table 4 shows that nearly all the companies had underspent their budgets in relation to sewerage services. Again there was no explanation for this or any indication given as to whether all the projects had been implemented. But just by way of example, it was well known that Yorkshire had hoped to be able to achieve a £50m saving on sewage treatment works as a result of the Department of the Environment redefining the coastal waters within three miles of Hull; this would have enabled Yorkshire to dump untreated sewage straight into the estuary which had been redefined as the sea. In the event, the local authority obtained a reversal of this via a Judicial Review. Thames achieved a significant saving a technical manipulation of the regulations (Panorama, 1995).  None of these actual or proposed evasions of the companies' responsibilities or reductions in planned expenditure are listed by the regulator. This underspend was in total greater than the overspend on water. 



Thus for the two services combined, the companies had spent less than budgeted. It is difficult to know what proportion of the total capital investment programme has actually been carried out. Neither is it clear how accurate the original estimates were. Certainly there are indications that contrary to most major capital expenditure programmes, eg the Channel Tunnel, it turned out to be less expensive than expected. But it is important to note that although the total projected spend was high, it was made up of numerous relatively small scale projects whose technologies, and costs, were well known. The companies were not investing in uncharted waters. Thus it should not have been very difficult to specify or cost the investment programme. But the plans as such were never made public.



Investment for all the water companies in England and Wales for the period 1989-2000 was costed at privatisation at more than £28bn and then revised by OFWAT at £30.5bn in 1990-91 prices. Expenditure was expected to peak in 1994-95 and then fall back to the levels of 1992-93 and below. In fact it peaked in 1991-92. Projected gross expenditure for the period up to 1993 in 1990-91 prices was £9.946bn for all the companies, including the water only companies (OFWAT 1990). But the actual net cash spend for the ten companies was £9.2bn, a considerable shortfall in real terms. 



On the basis of the 1990 projections in 1990-91 prices, the programme was costed at £14.3bn for 1995-2000. But in 1994 the investment programme for the next ten years was estimated to cost £24bn (OFWAT 1994b) at 1993-94 prices. Of this, about £11bn related to new investment resulting from the Urban Waste Water Treatment and Disposal (UWWTD) programme and other EC requirements, with the remainder relating to the balance of investment outstanding from earlier improved standards and maintenance projects (£13.3bn). Thus in the intervening period the projected cost had declined from £14.3bn despite RPI rising at about 3% per year.



In the absence of criticisms by the regulator to the effect that the companies have fallen behind in their investment programmes to any significant degree, it must be assumed that the regulator was satisfied that they had carried out their plans. Clearly anticipating criticism of the underspend, the regulator explained that the companies were required to achieve certain standards not spend a specified amount of money. But no inventory of the planned or completed investment programme has been made public. Neither is it known the extent to which the original plans were themselves adequate to meet the (i) statutory obligations and (ii) any wider public health requirements of a modern society since they were never published. The regulator did say that where companies had not completed the expected outputs by due dates, this would be taken up with the companies by OFWAt and the quality regulators (1995a).



But the lower than expected capital expenditure programme in turn calls into question: the validity of the original price levels set by the Government in 1989; OFWAT's refusal to claw back to any significant degree any of the profits via the price formula during the initial five year period (although it did negotiate a voluntary abatement by all but one of the water companies of a sixth of their K factor increase in 1992-93); OFWAT's refusal to claw back to any significant degree any of the profits via the price formula at the end of the initial five year period although it did reduce the K factor and projected a rate of return to converge on 7% by the end of the next 10 year period (OFWAT 1994b); and the original justification for privatisation that efficiencies achieved by the companies would be passed on to the customer. Instead the regulator :



	"... considers that any retrospective reduction would be harmful to incentives to save costs in the future." (OFWAT 1994b, p9). 



If the companies have indeed carried their plans as originally specified, them it is difficult to avoid the conclusion that inflated investment programmes provided the basis for higher prices. While the companies can make an application to have their prices revised upwards if investment increases, it seems that the consumers, via the regulator, have no similar redress when investment turns out to be less expensive than expected or perhaps more importantly, have failed to invest adequately. If the companies have saved money by not carrying out their investment plans in full, then the cash savings have been made at the expense of the environment and public health. Either way, in practice therefore privatisation has meant that the cost savings  on the investment programme have benefited the owners not the consumers. 



But at the very least, several points should be made : firstly that the companies, by making savings on their investment programme, were not short of financial resources and could therefore have brought forward the rest of their investment programme, invested in further desirable, but not mandatory, projects or increased their expenditure on system maintenance; secondly that the regulator was not dissatisfied with the results; and thirdly has not publicly at least produced an audit of the investment programme.



(ii)	Expenditure on Infrastructure Renewals



The second aspect of capital expenditure relates to infrastructure renewals. Renewals covers repairs to burst mains, leaks, sewers, etc., ie to both the water and sewerage system. This is because the water industry has a vast and aging underground network of infrastructure assets: mains, sewers, impounding and pumped raw water storage reservoirs, dams and sea outfalls, which have a long life and must be maintained indefinitely. In the accounts this is listed as a 'provision' for renewals: the companies estimated how much needed to be spent over a period as part of their 1989 asset management plan (AMP) and allocated this annually. Thus the actual spend does not necessarily correspond to the 'provision' in any one year but should over the period as a whole which was originally 5 years (OFWAT 1993 but has since changed to 15 years without any explanation. While the 'provision' is included in the operating costs in the profit and loss statement, the actual spend is shown in the cash flow statement.



The regulator has required the companies to provide asset valuations based on current replacement cost for capital maintenance purposes. Thus these provide a much better basis for assessing the adequacy or otherwise of the infrastrucure renewals provision. The infrastructure assets represent 75% of the all assets valued in the 1994-95 accounts at about £150bn and are thus worth about £110bn. Since infrastructure assets have a design life of about 60-100 years, this would imply an annual renewals programme of about 1-2% of their replacement value per annum or 6-12% over the  6 year period to maintain their asset base. If on the other hand, the infrastructure was already in a poor state, one might reasonably expect this annual spend to be up to, say, 5% a year.



Table 6 shows that for the years since privatisation, the investment programme has cost about £11.3bn and the renewals about £1.7bn. This means that over the entire 6 year period the companies have spent about 1.5% of the value of their infrastructure assets on maintaining the infrastructure, as opposed to the 6-12% that might reasonably have been expected on the basis of the design life of the assets. Irrespective of the age and condition of the network, this does not indicate a very extensive renewals programme. In the context of a decaying and aging network, this is a very low spend and suggests that the original estimates under the AMP were inadequate.



Renewals increased until 1992 and have since declined quite markedly. In real terms they are running at about the level obtaining before privatisation when revenues were very much lower. Yet it is widely acknowledged, not least by the current management of the water industry, that expenditure on the infrastructure was inadequate. Indeed, one of the Government's justifications for privatisation was the need for a large investment programme in the infrastructure. A lower renewals charge seems to contradict the notion of an annualised 'provision' based on their original AMP. But this means that far from increasing their provision in line with the objective needs of the infrastructure, the companies are actually reducing it and running down the asset base.



It is noticeable that the cash spend is even lower than the 'provision for  renewals' in every year, indicating that the maintenance programme has been delayed, and that the companies have built up a reserve of about £285m to be spent on renewals. Thus not only is their provision inadequate and declining, the actual spend is even lower and declining. Furthermore, by the time they come to spend their accrued provisions, inflation will have eroded some of its value.



Table 7 shows the provision and actual amount spent on renewals for each service in 1994-95 prices. The underspend (indicated by a negative difference) is largely in sewerage maintenance. There is a considerable variation between the companies with respect to both the actual spend and the provision for each of the services (Table 8). South West, Yorkshire and Northumbrian stand out as underspending significantly on sewerage service renewals. A closer inspection of the companies' annual accounts revealed that a number of companies have significantly reduced their 'provision' in the last year or so.



To summarise : the renewals provision is low relative to the size and age of the network; it is declining; the cash spent was less than the provision; the underspend was greater in sewerage than water services; and the underspend results in a considerable cash saving to the companies. In financial terms, it means that the value of the asset base is not being maintained. More importantly for the consumers, it implies a significant deterioration in an infrastructure which is known to be old and decaying, with important public health implications. A decaying sewerage system results in an increase in smells, the rat population and the possibility of sewage leaking through the cracked sewers and into the groundwater and water system, with all the consequent public health risks. But the consumers have been charged prices which were set to cover the cost of infrastructure maintenance. 



But by any objective financial maintenance criteria, and this after all was the purpose of requiring current cost accounting for the regulatory accounts, the renewals programme set at privatisation was indeed inadequate and the savings achieved have been a means of boosting cash flow. Yet in the 1994 Periodic Review, the regulator allowed for a continuation of the recent levels of expenditure, on the basis that historical data had shown that such levels had maintained services to consumers in the past :



	"This review of historical data indicates that there has not been a general decline of serviceability in recent years." (OFWAT, 1994b, p37). Emphasis added.



In 1995 the regulator noted that four companies had reduced their renewals charge, but said this was in the light of the reassessment of their asset management plans, implying that he concurred with this reduction. In addition some companies had reduced their provision because the infrastructure renewals accrual had built up due to the underspend and the effect of linking it to the RPI. But he claimed that :



	" ..this has overstated the required level of expenditure since companies have achieved the volume of work programmed at privatisation at lower prices." (OFWAT 1995a, p43)



He thereby concurred with the underspend. 



Several points may be noted. The programme of infrastructure renewals was determined by past patterns of expenditure not the objective physical or even financial requirements of the system. The regulator admitted that there had been some decline in serviceability. Taken together this means that the regulator gave his approval to the running down of the underground network. More importantly from the perspective of this study, this provides evidence that ensuring that companies have the finances does not necessarily result in the companies actually spending the money as planned or agreed with the regulator. The regulator accepted that this was in fact the case without drawing attention to the contradiction.



Non-Financial Measures of Performance



While the financial analysis shows an underspend, it does not necessarily follow that the physical provision of services has been or will be affected. It is to the non-financial measures of performance that we now turn in order to  understand the extent to which the services and the system as a whole are being maintained; OFWAT is monitoring and enforcing the levels of service; and their relationship to the price capping regime;  in other words, the validity of the chief assumption of financial regulation.



Non-financial measures of performance include : (i) levels of service; (ii) quality indicators; and (iii) system performance. Some of this information is provided by OFWAT in its reports on the levels of service and the financial performance and capital investment. Other information is provided by the quality regulators and the Water Services Association.



It should be noted that there is a distinction between the level of service measures and the environmental quality measures. The latter measures relate in part at least to standards imposed by the EC Directives and for which considerable investment was needed to enable the companies to comply with the standards. The prices were set to finance this investment programme. The levels of service measures are an attempt to provide physical measures of service provision. They relate to and reflect the adequacy and performance of the underground assets whose maintenance costs are described as renewals expenditure. However whereas the investment programme yields results which are in principle at least, measurable immediately in terms of physical performance, the consequences of maintaining (or not maintaining) the infrastructure may not be immediately observable and may be affected by the varying weather conditions. System performance measures relate to the operating characteristics of the system, e.g., leakages, sewer collapses, burst water mains, etc.



(i)	Levels of Service



The levels of service indicators, known as DG1-7, were defined and agreed jointly between the companies, the Government and OFWAT in the run up to privatisation. The companies set themselves targets for 1994-95, compliance with which was not mandatory but voluntary.  The status of these levels of service indicators, and targets, is far from clear. While at least one of the companies has argued that they are obligations flowing from the statutory duties imposed on the companies (MMC 1995), the regulator has variously interpreted them to be free standing indicators of performance; criteria of satisfactory performance to be used as the basis for rewards or penalties during the Price Review (OFWAT 1994b); and indices which determine how much extra maintenance expenditure needs to be allowed for in the Price Review (MMC 1995). The notion of a target implies an improvement, yet in the Price Review the regulator said that improvements must be achieved without higher price limits (1994b). These ambiguities will be discussed later in the paper. The intention was to develop additional levels of service measures (OFWAT 1991d) but to date, the reporting of these indicators has been delayed.



These measures (DG1-7) have been reported annually since April 1990 (OFWAT 1990b, 1991d, 1992h, 1993d, 1994h, 1995c). The latest available data relates to the year ending March 1995, i.e., before the 1995 drought and winter freeze. It is therefore also possible to assess the usefulness of these indicators as predictive measures. They include only five measures of physical performance: three indices of risk as assessed by the companies and two of actual outcomes; together with several measures relating to customer service. Since in general compliance with these particular standards of physical service provision was already high, it should not have been difficult to achieve significant progress towards almost maximum compliance. The emphasis needed to be on individual companies which had, for historical, engineering or managerial reasons, more difficulty in achieving satisfactory standards.



The ambiguity in the status of the indicators is reflected in the way the data are presented, discussed and interpreted in the annual reports. The data as presented in most of the annual reports contained a mix of aggregated and individual company data which were not consistent in their format from year to year. This made historical comparisons of the companies' performance impossible without recourse to the previous reports.  A full presentation of all the historical data is therefore included in this paper. The regulator seemed to emphasis industry as opposed to company performance. After 1992, the companies' targets were no longer presented alongside their actual performance. Not surprisingly therefore, there was no evaluation of the companies' performance in relation to their own targets or any analysis of or explanation for the results. The regulator, by focusing on the aggregated data for the industry, largely interpreted the data to mean that performance was improving.



When interpreting the performance data, the regulator repeatedly referred to the poor and varying data measurement methodologies and seemed to imply that it was therefore difficult to place much reliance on the data so obtained for inter- or even intra-company performance. But this only begs the question why he did not insist on a complete review of the entire system and a standard measurement and reporting methodology for regulatory purposes as he did for the accounting information.



The first measure (DG1) relates to the companies own' assessment of the adequacy of the water resources and the risk of water restrictions during a dry period. 12% of the population were considered to be at risk of water shortages in the event of drought in 1994-95 (Table 8). The number at risk had halved over the period but this was largely accounted for by the fact that Severn Trent had brought a new reservoir on stream. Half of the companies had not met their own targets. 



Yet when the number estimated to be at risk is compared with the location of actual water restrictions in summer 1994, a dry summer, and indeed other years, (Table 10) the correspondence between expected adequacy and actual restrictions was not very close. Three companies reported restrictions in usage in 1994-5. Of these three, one company, Yorkshire Water, had not predicted that its customers would be at risk of restrictions even though it had hosepipe bans in 4 out of the previous 6 years. This at very least calls into question the accuracy of the measure used to assess the adequacy of the water supply. This was finally recognised by OFWAT in 1995 as a result of public pressure and the regulator announced that a full review of water resources would be carried out.



The measure of actual resource adequacy, hosepipe bans (DG4), showed that more than 10% of the population were affected by water shortages in three of the five years ending March 1995 (Table 10). Yet OFWAT defined as a reasonable reference level for measuring the adequacy of a company's water resources 



	".. hosepipe bans, on average, once every ten years" (OFWAT 1995c, p40).



Not only did a number of companies breach OFWAT's criterion, but three companies also failed to comply with the targets they had set themselves. Yorkshire had had bans in three out of four years by 1992-93. This suggests that the level of service provision in relation to the adequacy of the water supply was less than satisfactory.



Table 11 shows the number of drought orders obtained by the water and sewerage companies. This information was obtained from the Water Services Association, the companies' trade association. The information was only published by OFWAT in this form in one year, 1992, a good year. The number of drought orders declined since rainfall during the summers in the early 1990s was relatively high. OFWAT did however publish the information on water use restrictions on a national basis (Table 12) but such a format does not permit an evaluation of company performance over time.



A third measure of performance (DG2) relates to the companies' assessment of the adequacy of water pressure (Table 13). But again, this measure is not without problems of reliability. OFWAT noted that three companies provided information which was not directly comparable with the other companies, and more tellingly:



	"Furthermore, company studies of their systems led to the discovery that 37,000 properties previously considered to receive adequate pressure, were in fact at risk of receiving low pressure." (OFWAT 1995c, p20). 



Since the total number of properties below the reference level is about 180,000, this represents about 20% of the total. While the data did show some improvement, four companies had not met their own targets which were not very onerous and two companies had not set or published targets. OFWAT stated that it was not appropriate to compare year to year performance as the indicators were still evolving (OFWAT 1991d). Three years later OFWAT described the data and identified some companies that were having problems complying. The regulator noted that one water only company would not be able to resolve its problems for many years. The implication was that this was acceptable to him. Yorkshire had the worst performance of all the ten companies, but was not mentioned even though it was well below its target performance for 1994-95 (1994h). In 1994-95, it did achieve its target but was still the worst performer. 

  

The fourth measure (DG3) relates to the number of unplanned interruptions to supply over 12 hours or more, due to burst mains, shortages, etc. As such it represents a surrogate measure of the state of the infrastructure. Five of the companies had improved their performance with fewer unplanned interruptions by 1995 and five had deteriorated (Table 14). Yorkshire showed a very marked deterioration. Only two companies had met their targets and none of the targets set were very onerous in relation to performance levels in 1989-90. These findings contradict OFWAT's overall assessment of the situation (OFWAT 1995c) and raise a whole series of questions about the state of the underground network, maintenance expenditure and the regulatory process. 



The fifth measure of performance (DG5) relates to the number and percentage of properties which the companies assess as being at risk of sewerage flooding more than twice in ten years due to heavy rain, the regulator's criterion of satisfactory performance. Although all the companies performed below the reference level, four had improved, one had deteriorated and five were approximately the same (Table 14). Four of the companies had achieved their own targets which were not particularly onerous, four had not achieved their targets and two companies had not set or published their targets. The regulator urged caution in interpreting the data although it did suggest some improvement (OFWAT 1994h). The following year, he explained that improvement would be a gradual process because of the high level of investment required. Again, the implication of this is that this was acceptable.



But in any event, what is crucial is the number of properties which have actually been flooded. Although this data is collected and reported, this measure is not used as one of the official indicators of performance. Six of the companies showed some improvement, one a deterioration and the three were more or less the same (Table 15). Five had achieved their own targets, three had not achieved their targets and two companies had not set or published their targets. When the number of properties at risk are compared with the number of actual floodings, there was a wide variation between the companies' ability to predict the number of floodings which may in part be due to differences in weather conditions. 



Three further indices are used: those relating to customer service issues. Again the status and purpose of these indices is unclear. But in any event OFWAT simply describes the tables and draws no evaluative conclusions. Table 17 shows the rate of billing queries per 100 customers and customer complaints per 1000 properties connected for each company for the four years since the indices were introduced. The number of billing queries was very high when it is remembered that charges are largely fixed in relation to the old rateable value of the property and simply adjusted for the permitted price increase each year, unlike other utility bills which depend upon meter readings. Yet again, the regulator warned against reading too much into the figures as some of the companies had taken over responsibility for billing from the local authorities. The percentage of complaints also rose but tapered off in 1994-95. This can be seen more clearly in Table 18 which simply shows the national trends. 



The companies are now required to pay compensation if they fail to deliver certain standards of service. The number of payments made for each service in the two years the scheme has been running is shown in Table 19. While performance was better overall with fewer compensation payments in 1994-95 than in 1994-93, when only the four key service delivery measures are used, performance actually declined. Furthermore as the regulator pointed out, the companies made fewer payments than warranted by their performance because many customers were unaware of the scheme. Thus as a surrogate measure of performance, this indicates declining service delivery.



A very full review of the levels of service is beyond the scope of this study. The evidence presented by the regulator has only limited reliability, and some of this is acknowledged in the 1994-95 report. Nevertheless OFWAT summarised the findings as follows:



	".. although there are occasional fluctuations in levels of performance, the overall trend has been one of steady improvement (OFWAT 1995c, p4).



The result of this examination of the data suggests that : the quality of the information is such that it is difficult to draw any very firm conclusions in relation to the percentage of properties at risk of poor services; the companies are allowed to use different methodologies for regulatory purposes; while some companies have improved their performance on some of the measures, this improvement has not been a uniform process; most of the companies have not achieved their own, voluntary and not very onerous targets; a few of the companies have performed very badly on a particular indicator; a full presentation of the data on a company basis gives a very different and a more meaningful picture than the one presented by OFWAT in the most recent report; OFWAT presents no comparison between the companies' actual and target performance, the implication being that achieving the voluntary targets was not important; and finally there is no indication in any of the reports that OFWAT has taken any action in relation to the underperforming companies before 1995.



When reporting on the levels of service for 1994-95, the regulator did explain he had written to those companies whose performance was particularly poor (OFWAT 1995c). But this was only after public concern over some of the companies' performance began to emerge.



To conclude, from the perspective of this study, these results show that parts of the system are under stress in different ways for a number of the companies. Not only is the status of these indicators unclear, the relationship between these measures of performance and the price setting process is also unclear. It does not seem that the regulator demands compliance until the public becomes concerned. While a direct causal relationship between the capital investment and maintenance underspend cannot be established in a study of this kind, it does appear that some of the companies have not been spending enough to ensure that they can maintain adequate services in the future.

 

(ii)	Quality Indicators



The companies also report on their performance in meeting certain environmental quality standards in relation to water quality and sewage treatment to the environmental regulators. A full review of the extent to which the companies meet the environmental standards is beyond the scope of this paper. The interest here is in the extent to which an attempt is made by the economic regulator to ensure that the billions of pounds made available to the companies via price rises have been used to meet the required standards. This in turn implies that the regulator presents information relating to compliance with the quality standards by each company on an annual basis, analyse and interpret the data and relate it to the past and projected investment programme. There is however little publicly available information that indicates this has taken place. The regulator has however announced that he does in future intend to measure investment by outputs (OFWAT 1995a).



OFWAT presented some data relating to water quality, obtained largely from the quality regulators (DWI and NRA), for the first time in 1995 (OFWAT 1995a) and reported a general improvement. But in the absence of historical data in the form of actual failures, rates of failure or improvement for the industry as a whole or individual companies, it is impossible to substantiate such a conclusion.



There is more information relating to unsatisfactory sewerage services. Five of the companies had sewage treatment works (STWs) that were  discharging effluent which was in breach of the regulations; i.e. they were failing to provide adequate sewage treatment for a significant proportion of their population (Table 20). In the case of three of the companies, this meant that more than 25% of their population did not have sewage services which complied with the regulations and across the country as a whole, nearly 7m people. By way of contrast, OFWAT, without presenting historical data, explained that the proportion of STWs in breach of the discharge consents had dropped from 6% to 2% over 5 years, serving only 12% of the equivalent population. This seems to imply that the regulator was satisfied with this performance.



4.8m people were served by unsatisfactory sea outfalls, with North West and Welsh Water as the worst offenders, in terms of the number of people served. Despite the fact that this practice will be illegal by 1998, the extent to which it was still occurring by April 1995 raises doubts as to whether the companies will comply by 1998. Unsatisfactory sewage overflows relates to the percentage of combined sewers (foul and surface water) which were subject to flooding in periods of heavy rainfall. Combined sewers of this type are inherently unsatisfactory and there was a decision taken in the late 1960s to replace these where ever possible. This does not appear to have been carried out.



Table 21 shows the number of pollution incidents reported. North West Water, Severn Trent, Welsh and Yorkshire were the worst offenders. The really surprising factor is how few successful prosecutions resulted. This appears to due to the unwillingness of the NRA to prosecute rather than any inability to obtain convictions in the courts. But the failure to prosecute in turn means that the quality regulators do not impose any effective sanctions against the companies who have therefore no reason to improve. 



Although no historical data was provided to permit an assessment of the degree of improvement, it must be assumed, given the investment programme, that the regulator was indeed correct that performance on quality had in general improved. But these data taken together show that the sewerage services are still far from satisfactory and constitute an environmental and public health hazard. 



This does in turn raise serious questions about the adequacy of the original investment programme and reinforces the point made earlier as to whether the underspend on the capital investment programme might be due to cutting corners.  At very least, one would expect that the economic regulator would require the companies to carry out the agreed investment programme necessary to comply with the quality standards and which had been financed by the prices charged to consumers and demonstrate the extent to which this had taken place.



Although no historical data was provided, OFWAT described the reduction in the number of unsatisfactory sea outfalls as 



	"This gradual improvement in performance..." (OFWAT 1995c, p 32).



OFWAT further noted that there were significant differences in performance between companies as reflected in a number of measures relating to sewage treatment, including successful prosecutions for pollution. Yet 



	"Price limits allow for companies to maintain compliance with current standards and achieve compliance with new quality standards. The progress in delivering these quality standards is being monitored and will be reported on over the next five years. (OFWAT 1995c, p32).



In other words, nothing was being or would be done to ensure that necessary the investment actually took place. At very least, the regulator's failure to publish information thus far in an interpretable and consistent form enables the companies to avoid the costs of compliance. From the perspective of this study, the underspend on the capital programme thus far is accompanied by incomplete compliance with the discharge consents which constitute some of the quality standards.



(iii)	System Performance Measures



Very little information is publicly available about the system and the network performance, e.g., the number of burst mains, sewer collapses, etc., and the amount of actual maintenance carried out, which would enable an evaluation to be made of whether in fact the companies were maintaining the water and sewerage system. The only evidence is of an indirect nature - the length of water mains and critical sewers renewed or replaced and the amount of water lost due to leakages.



OFWAT presented data about the length of water mains and critical sewers replaced or renewed and the number of communications pipe replaced since 1989 (OFWAT 1995a). Using data from the Water Services Association (WSA 1993), about the length of the system and the number of properties connected, it was possible to estimate the percentage of the system that has been renewed or replaced by the 10 companies since privatisation (Table 22). It appears that about 3.7% and 3.9% of the water mains have been relined and renewed respectively. Since the critical sewers are estimated to be about 20% of the total sewerage system, this means that 0.8% of the critical sewers have been renovated and replaced. The number of communications pipes needs to be considered in relation to the total number of properties connected (about 21m). Thus 5% of the communications pipes have been replaced. When company performance is compared on the basis of the proportion of the network replaced, Yorkshire Water stands out as having done very little in the way of renovating or renewing the critical sewers.



Assuming a design life of 60-100 years, one might expect that over the five year period between 5-10% of both systems would have been replaced and renewed respectively, and more, if as the companies claim, they acquired an aging and decaying infrastructure. The evidence presented here shows that such a maintenance programme has not taken place. Based upon investment levels in the last five years, it would take more than one century to reline or replace the water mains and several centuries to renew or replace the critical sewers. Victorian civil engineering was good, but that good? 



While OFWAT did not dispute the facts, its interpretation was rather different. OFWAT recognised that it would apparently take more than a century to replace the water mains but claimed that good progress was being made in renovating the old stock. Since 14% of the old stock (more than 60 years old) had been replaced and a further 14% had been renovated in the 5 years, it would take about 33 years to replace all the stock currently older than 60 years. But this makes no allowance for the aging of the rest of the stock. 



	"Taken together with the renewals programme, this implies a significant catching up on maintenance of older assets." (OFWAT 1995a, p46)



This and the exceptional weather conditions in the summer and winter of 1995-96 raises doubts as to whether the original provision for renewals  and the actual cash spend was indeed adequate for maintaining the infrastructure and guaranteeing adequate services to consumers. Renewals expenditure was set at approximately historical levels which were deemed to have been sufficient for service delivery in the past. At the Price Review, the regulator explicitly rejected the view that renewals expenditure should be based upon bringing the network up to a particular defined standard, as South West had tried to do (MMC 1995).



Most of the work took place immediately after privatisation. Thus the rate is actually declining. Yet OFWAT reported :



	"One interpretation is that urgent renewals and renovation activity on critical sewers has been completed, and the emphasis of maintenance expenditure is returning to renovation rather than renewal" (OFWAT 1995a, p46).



The fact that he offered no other interpretation must mean that he was quite cynical about the situation. 



These findings broadly confirm the financial analysis which doubted whether the amount spent on maintaining the infrastructure was indeed adequate and suggest that the problem is even more serious than the financial analysis revealed. In the case of sewerage services, this level of maintenance is clearly insufficient. This analysis would suggest that more than 10 times the amount of work actually done needs to be done; with a corresponding increase in expenditure. There was however no indication in any of the reports that the regulator was concerned about this. Indeed as an earlier section noted, the regulator believed that there had been no general decline in serviceability. More tellingly, he claimed that any improvements to the decaying infrastructure would have to be financed out of efficiency savings, not an increase in prices. In effect the companies were not required to arrest the decline in the network. Far from maintaining the infrastructure, the underground network is deteriorating faster than it is being renovated. This has very serious implications for the future delivery of services as well as public health and the environment.



The only other information available about the state of the water distribution system is the amount of leakages. This is frequently reported in  relation to the total distribution input. Table 23 shows the distribution losses as a percentage of distribution input for each of the 10 companies. More than 25% of the distribution input is lost through leakages. There is considerable variation between the companies with 4 companies deteriorating rather than improving.  5 companies had targets equal to or more than the levels prevailing in 1992-93. So the situation was not set to improve dramatically. But at the very least, losses of this quantity are indicative of a very run down network which will have difficulty meeting demand in periods of dry weather.



But these losses are misleading, firstly because the higher the losses, the more the input is required, so the percentage is adjusted accordingly. Secondly the distribution losses were estimated to be only 77% of total losses in 1995. Distribution losses refer to losses from the companies pipes and exclude losses up and down stream. In particular, if there are a relatively large number of large industrial and commercial users, this rate will be depressed. Therefore the absolute amount of losses as well as the percentage of total losses for each company is presented in Table 24. This shows that the situation is even worse with leakages increasing for 7 companies since 1992-93. Furthermore, three companies had actually set targets which were equal to or higher than the amount of losses in 1992-93.



Several points should be noted. The targets were set by the companies and were not imposed externally as it was considered that the companies were in the best position because of their knowledge of their own system to make realistic estimates of leakage control. The targets were voluntary and not mandatory. Two companies (Thames and Yorkshire) set new targets in 1993-94 which were less demanding than their original Strategic Business Plans (SBP) which provided the basis for the prices to consumers. The SBP leakage control targets were equivalent on a national basis to 25% in 1992-93, 24% in 1994-95 and 19% in 2014-15. The regulator considered this to be a 'significant' reduction. Only 3 companies had achieved their 1990 targets for 1994-95. Yet all this passed with little comment until the drought of 1995.



Some companies argued at the time of the Periodic Review  that additional expenditure needed to be allowed for increased leakage control activity. This was rejected as 



	".. the levels of capital maintenance expenditure allowed for are sufficient to maintain current leakage levels (OFWAT 1994b, p43). Emphasis added.



This suggests that at that time the regulator was not unduly concerned about the rising levels of leakages and viewed the issue in terms of maintaining levels rather than reducing them. But as a result of public concerns arising out of the 1995 drought, the regulator stated that if the companies failed to deliver on their targets in future, he would take action, including for example recommending mandatory action or making adjustments to prices in the next Price Review (OFWAT 1996d). This only begs the question as to why such action could not have been taken earlier.

 

The absence of detailed and consistent expenditure listings by service and activity and physical measures of performance on a company basis makes it very difficult to relate leakage control to expenditure on or maintenance of the water mains or indeed any aspect of performance to financial expenditure. While some of the companies with the largest losses replaced or relined the fewest water mains, the same could also be said of the best performers. The relationship is not always a direct one. This is because most of the losses in the companies' distribution system occurs at the pipe joints. 



OFWAT publishes no other system performance measurements despite collecting information in July Return (OFWAT 1996) which are not designated as confidential. Neither does it makes the July Return information available for inspection to the public in its library (OFWAT 1996c). Nor does it require the companies to provide an aging analysis of its assets, the length of defective pipes, etc. Yet none of this information, vital for understanding the financial expenditure required to maintain the system, can be described as confidential when the companies operate as regional monopolies. 



Thus not only is it unclear the extent to which the companies are maintaining the system, it is even less clear how the regulator checks their investment plans relative to the objective requirements, and whether the regulator is monitoring and more importantly requiring the companies to do maintain the system. Indeed the independent inquiry into Yorkshire Water also made the point that Yorkshire Water's plans had been reviewed by OFWAT in 1994 and neither of the regulators had drawn attention to the deficiencies in the system (Uff 1996). 



This analysis of the levels of service, quality indicators and system performance measures shows that the condition of the infrastructure is such that some of the companies are, and will have, increasing difficulty in maintaining water and sewerage services. Economic regulation, while it has provided the companies with financial resources, does not protect the public; not only has the money allocated for capital investment and renewals expenditure not been spent, but perhaps more importantly, the original allocation for renewals was inadequate, thereby creating problems for the future. Thus the chief assumption of economic regulation has been shown to be invalid.



The failure of the public water supply within five years of privatisation was not simply an aberration or due to some rogue company or freak weather conditions, but was systemic. It is unfortunately, on the basis of this evidence, likely to be only the first significant failure to deliver water and sewerage services. How was it possible that the Government's plans to protect the customer turned out to be so ineffective? It is to this question that we now turn.



The Legal Framework



Under the Water Industry Act 1991 (WIA) the regulator must act in the manner best calculated to secure that the functions of water companies are properly carried out. This requires him to enforce the various statutory duties of the water companies. These include the duty to maintain an efficient and economical system of water supply (s37 WIA) with this supply being sufficient for domestic purposes (s52 WIA). Domestic purposes is defined as 



	"Water supplied on any premises for drinking, washing, cooking, central heating and sanitation. In relation to houses it also includes water used for garden watering and car washing but only if the water is drawn from a tap inside the house without using a hosepipe or similar device". 



Similar duties exist in relation to the sewerage service (s94 WIA).



As has been discussed earlier, the main method of monitoring the water companies' compliance with this duty is through the DG1-7 levels of service indicators, the quality and system performance measures. If performance against these measures was sufficiently poor to constitute breach of the water companies' duties, it could result in statutory enforcement proceedings under s18 WIA. This is discussed in more detail later. In addition some of these service standards are directly enforceable by customers via the Guaranteed Standards Scheme (GSS). The GSS was introduced under statutory regulation (Water Supply and Sewerage Services (Customer Service Standards), amended 1993). The GSS is essentially a compensation scheme allowing customers to claim compensation in the event of a water company failing to : keep an appointment; respond within 20 days to an account query or complaint; install a meter after payment; give notice of a planned supply interruption or failing to restore the supply within specified period; restore supply within 24 hours after an unplanned interruption; or sewer flooding.



Incidentally, Uff remarked on the paradox that there is no right to compensation, either as a guaranteed standard or as a legal right for interruptions to water supply, even if the interruption amounted to a breach of the relevant licence condition, DG1 and DG4 (Uff 1996). 



The question now arises : what powers does the regulator have to enforce the appropriate performance standards?  There are three potential means of enforcing the appropriate standards of performance : the price capping mechanism, the licence conditions and the statutory regulations. Of course these methods are not mutually exclusive. So far, the regulator has relied predominantly on price capping penalties, or rather the threat of such penalties, to nudge water companies into providing adequate standards of performance. 



The regulator has only applied to the Secretary of State to issue regulations pursuant to s38(2) WIA (The Guaranteed Standards Scheme). He has not applied for any of the levels of service indicators or targets to become mandatory regulations under s38(1). This is important since breach of s38(1) regulations would provide direct, explicit evidence of a water company's failure to comply with its general duties under the Act (e.g., ss37, 52 and 94). With such mandatory standards, all parties, the water companies, the regulator and the customers, would know when and to what extent the general duties were being contravened. Furthermore  the water companies are required by s39A to inform their customers, in a meaningful way, of their performance in respect of regulations under s38(i).



Such regulations would also clarify the relationship between the regulator and the water companies. To date there has been a lack of clarity as to the status of the existing performance measures. It appears, for instance, that certainly until recently, achievement of performance targets played no explicit part in the financing discussions for Price Review. However it is now evident that the regulator is prepared to take account of such failures in the price setting process. For instance the regulator  commented :



	"If companies fail to meet these [leakage] targets in 1997-98 I will take action, for example by recommending mandatory targets to the Secretary of State. I will also take account of such failures at the next price review" (OFWAT 1996d, p2).



It is surely desirable that the precise status of the performance measures be clarified. By providing mandatory performance standards it would be easier for customers to judge the performance of water companies. It would also provide both a legal and moral justification for the regulator to take explicit account of performance standards compliance in the Price Review  process. This would benefit the water companies in the Price Review negotiations since they could then argue that only by obtaining sufficient finance to meet the statutory performance targets could they comply with their general duties. The significance of this will be developed later. Indeed South West Water deployed a very similar line of argument in their appeal against the regulator's price determination (MMC 1995).



But the regulator has chosen not to define standards explicitly as part of the regulations. Instead he has chosen a mix of persuasion and licence re-negotiation to address the issue of performance standards. For instance he has persuaded a number of water companies to make 'voluntary' rebates to its customers where public pressure has forced such action due to their failure to comply with the performance standards. Of course rebates whether voluntary or otherwise do not address the issue of how performance standards are to be maintained or improved. 



More recently the regulator has been forced, largely as a result of public pressure, to address the issue of levels of service more directly. This is apparent from his recent report on leakages already referred to (OFWAT 1996d). However this report displays as many regulatory weaknesses as strengths. As the analysis has shown, the performance of individual companies against internally set targets was very patchy and if interpreted correctly would have provided sufficient reason to warrant early intervention, certainly by 1994, if not earlier. In fact apart from letters of rebuke sent in 1995 no such action was taken.



At least this was the case until the drought in  the summer of 1995 following which the regulator decided to enquire more deeply into the performance of North West, South West and Yorkshire Water. Following these enquiries and taking Yorkshire as an example, the regulator concluded that there were serious failures by the company with respect to : its arrangements for maintaining adequate supplies of water in particular controlling distribution losses; minimising supply interruptions; and flooding from sewers; and added that :



	"The company had not paid sufficient attention to these matters and did not have adequate plans to deal with them". (OFWAT 1996b,p1)



Although the regulator's conclusions are correct it is worth noting the following from the summary of the Uff report :



	"YWS investment proposals had been reviewed by OFWAT in 1994. The NRA had made their own independent assessment in 1994. Neither OFWAT or NRA drew attention to the deficiencies in the system". (Uff 1996, p3)



However despite the failure to act in good time, the regulator again missed an opportunity for decisive intervention. Rather than taking enforcement action against Yorkshire in 1996, he agreed to accept a 'formal' undertaking from the company to improve its performance by 1997-98 in relation to sewer flooding and leakage plus improvements in other services. In addition the company agreed to amendments of its licence conditions whose principal features are requirements that the company will :



	".. conduct the business as if it were substantially the company's sole business and the company were a separate Plc;



	.. pay dividends only in accordance with a policy which complies with the principles that the company's ability to finance the regulated business will not be impaired and that under a system of incentive regulation dividends would be expected to reward efficiency and the management of economic risk" (OFWAT 1996b, p3). 



Taken together with his other comments, this clearly implies that he prefers to use his pricing powers rather than the statutory enforcement duties to address service level performance. This is important because once the regulator and Secretary of State are satisfied that a contravention of a duty has occurred they have a duty as opposed to a power to serve an enforcement order. 



Let us take Yorkshire's poor performance up to 1995 as an example. It apparently did not, in the regulator's view, constitute a contravention of its duties. The public might like to argue that this was a contravention but in that case the regulator failed to perform his duty to seek an enforcement order. This then means that the public has not been protected by the regulator but it has no right of redress against the regulator. This is because the regulator's decision not to seek an enforcement order is not amenable to judicial review since individual customers would not have sufficient standing before the courts to bring such an action. Thus is clearly unsatisfactory. The remedy would be to reconstitute the Consumer Service Councils (CSCs) into independent bodies (as in the gas industry) and provide them with statutory authority to seek judicial review of the exercise of the regulator's exercise of his duties under s18.



Alternatively, neither Yorkshire Water nor the regulator were in breach of their duties. This then raises the question : how far below these target/monitoring levels does performance have to fall before contravening the general statutory duties? This could be answered if the regulator sought mandatory standards from the Secretary of State since s38(1) WIA clearly links such regulations to the general duties. But this however is the root of the problem for the regulator. If the regulations existed, the regulator would have to enforce them. But he has a discretion not to enforce them, if by doing so he would override his duty 



	"to ensure that undertakers' functions are properly carried out and that the undertakers are able to finance their functions".



In other words the legislation recognises the conflict between finance and levels of service and resolves it in favour of finance. This leads to a conundrum for the regulator. If he asserts that water companies are adequately financed and performing their functions properly and yet levels of service are falling, he is implicitly accepting that the British public have been 'sold a pup', i.e., a privatised  industry with higher prices and lower standards. If on the other hand he accepts that the infrastructure is not being maintained so as to ensure future levels of service then he must take this into account in the Price Review.



However the clear financial implication is that the companies can then apply to increase their prices. The regulator has already warned against statutory maximum levels of leakages for this reason (OFWAT 1995b). The apparent alternative is to require the companies to borrow more and thereby increase the claims on the surplus via interest payments to the banks in the future. Either way this means that sooner or later prices are allowed to rise. 



Conclusion



This has shown that while the regulator has indeed ensured that the companies have had, via rising prices, the finances to run their water and sewerage services, the companies have underspent on their budgeted investment programme, underspent on their budgeted infrastructure renewal programme and most importantly made insufficient allocation for renewals. Expenditure of the underground network is low and declining. The implications are twofold. Firstly that some areas have not been and may not in the future be adequately resourced in the event of low rainfall. Any such shortage would be the result of inadequate maintenance of the infrastructure, not an unexpected and sudden increase in demand. Secondly that some areas are likely to face problems with their sewerage services as the sewers crack, leak and collapse. Both of these have major public health implications.



The water industry, as the provider of one of our most essential services, is the most cash generative sector in the country. The cash surplus has been drained by the parent companies which have given generous dividends to the shareholders; made spectacularly unsuccessful acquisitions which have resulted in huge losses; and finally recycled the remaining surplus cash as interest bearing loans back to the core water businesses. The core businesses have also had to borrow externally to finance the investment programme.



Yet all this was accompanied by regulation which was supposed to protect the consumer, ensure levels of (future) service provision and prevent monopoly profits. The form of regulation chosen by the government, price capping, played a crucial role, especially when it was implemented without substantially limiting the rate of return, ringfencing the core businesses' or clawing back excess profits. It enabled a generous distribution to the shareholders by exploiting customers and workers and borrowing to fund the investment programme.



Regulation which claimed consumer protection as its central object played a crucial role in legitimising privatisation. But this rhetoric ignored the conflicting demands of the numerous stakeholders and the particular characteristics of the water industry where demand was (relatively) static. In these circumstances it was and is impossible to reconcile all the conflicting claims on the surplus and to protect the customer. The change of ownership accompanied by regulation allowed a resolution of this problem which primarily ensured that priority would be given to the shareholders. The customers, both present and future customers, and the industry itself, far from being protected, have been the chief victims of this distributional conflict. Under public ownership, prices would still have had to rise, but the benefits would have been reaped by future consumers with the price rises funding the quality enhancements and renewal of the infrastructure at a rate commensurate with the aging of the network without recourse to borrowing.



What then are the likely implications of these conditions for the future of the industry? The form of regulation to which the water industry has been subjected has on the one hand determined the sales revenues and on the other permitted the disbursement of the profits into dividends and acquisitions. The level of profits have been maintained at the expense of the infrastructure for which consumers will pay in the future. 

The stated intention was that after the first 5 or 10 years the price formula would be less generous to the companies and would allow the presumed efficiency gains of privatisation to be passed on to the consumer. The analysis presented has shown that there are several fundamental problems with this projection. Indeed the realities of the industry always meant that it was at best wishful thinking.



In general any reduction in the RPI+K mark up makes cost recovery more difficult especially since it is very difficult to increase the volume of business. Lower RPI+K affects the value added recovered and although labour's share of value added is low at present, any increase would reduce the cash available for capital investment and infrastructure renewals and make it difficult to maintain the level of dividends. Whereas unregulated businesses can reduce employment costs and/or postpone investment programmes, these options have less application in the water industry. The abnormally low share of value added going to labour means that reduction in employment costs have relatively little effect on the surplus although not on services. So far the water companies have been able to maintain profits by reducing their expenditure on infrastructure renewals and jeopardising future levels of service. But the outcomes of this have during 1995-96 become very apparent, making it less likely that the companies will be able to do this to the same extent in the future. Investment programmes are subject to external regulation. If they cannot be evaded they must increasingly be financed through borrowing. In addition, their tax advantages will come to an end in the next few years resulting in another claimant on the profits of the core businesses.



If therefore the water companies increase their debt levels and effectively mortgage the future, they will in time come to mirror the position the water industry was in before it was privatised! Alternatively, the water companies may seek to diversify further out of the regulated business which operates to reduce their freedom to manoeuvre and the ability to maintain dividend growth. However the experience so far is that strategy has not been very successful and constitutes a drain on the core businesses.



The regulator, in part at least as a result of the public outcry over the rising water prices reviewed prices at the end of the first 5 years instead of allowing the price formula to stand for the 10 years as intended. The first Periodic Review in July 1994 (OFWAT 1994b) set an average price increase of RPI + 2%. He said that this would lead to the rate of return (on the value of the assets, not the capital subscribed) converging on 7% by the end of the 10 year period. But he refused to claw back any of the profits which were in excess of the 7% return in the earlier period. 



The most likely scenario, given OFWAT's overriding concern to maintain the ability of the companies to finance their operations which under privatisation includes dividends, is that the regulator will continue to allow prices to rise. Thus the cost of dividends and tax, as well as the investment programme and maintenance of the infrastructure, will be borne by the customer. If this is indeed the end result, then private ownership plus economic regulation means that the water companies are a de facto nationalised industry. Except that all the costs, including the cost of dividends, will ultimately be met by consumers through prices instead of some mixture of prices and general taxation, and most of the benefits accrue to the shareholders. 



The analysis has shown that the source of the problem was the new stakeholder : the private owners who demanded large and rising returns from an industry which provided essential services but was not set to grow. Their claims could only be satisfied at the expense of others. It has also shown that there is more to distribution than just dividends; it encompasses tax, interest, investment, dividends to the parent companies and ultimate shareholders, diversification, the circulation of funds produced by the core businesses as well as labour and the consumers. It is not simply a question of 'profit sharing'; or sharing the surplus cash between shareholders and customers.



But it will be recalled that the origins of the publicly owned water industry in the last century lay in the fact that the private sector could not be relied upon to provide "wholesome" water or sewerage services in a way commensurate with public health and safety. It was for precisely this reason that the water industry in nearly every country in the world has been in public ownership. This study has shown that the private ownership of services so vital for everyone's wellbeing is no more successful at the end of the twentieth century than it was in the nineteenth century. Within five years of privatisation, the public water supply failed not once, but twice. It is impossible to regulate a privately owned water industry so as to satisfy all the claims or even ensure service standards. All the ambiguities and contradictions in the regulatory process stem from this; the regulator is both swimming against the tide and going through the motions.



The conditions have been created for a catastrophe which is entirely the responsibility of and foreseeable by the water companies, the regulator who is charged with protecting the consumer and the Government who made the arrangements for the privatisation of the water industry. Such a catastrophe can only be avoided by returning the industry to public ownership, running it in the interests of everyone not just a few, with the active participation of the many different user groups as well as those who work in the industry, and making it accountable to the public.
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�	Table 1 : Revenues and Cost Structure of the Water Industry





�Sales



(£m)�Purchase/Sales�Value Added

(£m)�Labour/

Value Added�Dep+renewals/

Value Added   �Profit/

Value Added��1985�2,249�   0.32� 1,521�   0.34�   0.14  *�  0.52��1986�2,467�   0.29� 1,755�   0.30�   0.13  *�  0.57��1987�2,742�   0.28� 1,971�   0.28�   0.13  *�  0.59��1988�2,932�   0.24� 2,240�   0.28�   0.20�  0.52��1989�3,172�   0.26� 2,339�   0.29�   0.21�  0.51��1990�3,326�   0.33� 2,244�   0.30�   0.25�  0.45��1991�3,698�   0.31� 2,542�   0.28�   0.25�  0.47��1992�4,196�   0.30� 2,942�   0.27�   0.23�  0.49��1993�4,539�   0.29� 3,237�   0.26�   0.22�  0.52��1994�4,859�   0.27� 3,558�   0.25�   0.22�  0.53��1995�5,155�   0.28� 3,727�   0.25�   0.21�  0.54��Average��   0.29��   0.28�   0.21�  0.51��

	Source:	Annual Report and Accounts (Various) of 10 Water and Sewerage Businesses based on historic cost accounts



	*		A Provision for renewals was not made in the accounts 1985-87, hence the lower figures



�

	Table 2 : Cash Flow Statement for 10 Water and Sewerage Businesses  







(£m)�  1990� 1991� 1992�  1993� 1994� 1995� Total��Cash from activity� 1,626� 1,907� 2,084� 2,310� 2,655� 2,924�13,507��Returns���������Net Interest�  -344�   126�     6�   -79�  -184�  -199�   -674��Dividends to Plcs�-2,651�  -615�  -793�-1,253�  -786�  -762� -6,862��Interest leases�    -7�     0�     0�   -24�    -1�    11�    -21��Total Returns�-3,003�  -490�  -787�-1,356�  -971�  -951� -7,557��Tax�     0�    -1�     4�   -10�    -7�    -7�    -20��Investment Activities���������Fixed Assets�-1,365�-1,731�-2,287�-2,229�-2,014�-1,733�-11,360��Subsidiaries�   -15�    -2�     0�  -220�   -15�    -2�   -195��Renewals�  -267�  -270�  -331�  -330�  -271�  -266� -1,736��Disposals�    34�    48�    38�    41�    69�    44�    273��Total�-1,582�-1,955�-2,580�-2,739�-2,201� -1957�-13,016��Net Cash�-2,960�  -537�-1,279�-1,795�  -525�     9� -7,086��Financing���������Loans/

Leases�  -216� 1,027�   978�   857�   566� -11�  3,172��Share issue� 4,203�    90�     0�   600�     0�   0�  4,892��Total� 3,987� 1,117�   978� 1,457�   566� -11�  8,095�����������Net Cash � 1,028�   581�  -311�  -338�    41�  -2�  1,009��

	Sources: Annual Report and Accounts (Various) of 10 Water and Sewerage businesses

		: OFWAT Reports on Companies' Performance

	Note 	: Fixed asset expenditure is shown net of Government grants

�	Table 3 : Capital Expenditure at 1994-95 on Water Services Over 5 Years





Water Services�Total 

Spent

  (£m)�Total Expected 

   (£m)�Difference



    (£m)�Difference

/expected�OFWAT Difference /expected��Anglian�  740�    605�    135�   0.22�  0.30��Northumbrian�  129�    138�     -9�  -0.08�  0.20��North West�1,014�    937�     77�   0.08�  0.20��Severn Trent�1,037�  1,127�    -90�  -0.08�  0.09��Southern�  119�    221�   -102�  -0.48�  0.24��South West�  331�    286�     45�   0.16�  0.18��Thames�  970�    788�    182�   0.23�  0.30��Welsh�  487�    398�     89�   0.22�  0.36��Wessex�  180�    193�    -13�  -0.07�  0.11��Yorkshire�  516�    552�    -35�  -0.06�  0.25��Total�5,524�  5,245�    279�   0.05�  0.20��

	Source : OFWAT (1995a)

	Shown at 1994-95 prices









	Table 4 : Capital Expenditure at 1994-95 on Sewerage Services Over 5 Years

 



�Total 

Spent

  (£m)�Total Expected 

   (£m)�Difference



    (£m)�Difference

/expected�OFWAT Difference/expected��Anglian�   952�    748�    206�    0.28�   0.09��Northumbrian�   279�    383�   -105�   -0.27�  -0.11��North West�   938�  1,248�   -312�   -0.25�  -0.03��Severn Trent� 1,220�  1,171�     49�    0.04�   0.06��Southern�   549�    677�   -128�   -0.19�  -0.12��South West�   548�    652�   -104�   -0.16�  -0.12��Thames�   973�    906�     67�    0.07�   0.16��Welsh�   388�    411�    -23�   -0.06�   0.07��Wessex�   369�    443�    -74�   -0.17�  -0.12��Yorkshire�   572�    664�    -93�   -0.14�  -0.03��Total� 6,787�  7,301�   -514�   -0.07�   0.00��

	Source : OFWAT (1995a)

	Shown at 1994-95 prices



�	Table 5 : Total Capital Expenditure at 1994-95 on Water and Sewerage Services Over 5 Years





�Total 

Spent

  (£m)�Total Expected 

    (£m)�Difference



    (£m)�Difference

/expected�OFWAT Difference/expected��Anglian� 1,692�   1,351�    341�    0.25�   0.19��Northumbrian�   408�     521�   -113�   -0.22�  -0.03��North West� 1,950�   2,185�   -235�   -0.11�   0.07��Severn Trent� 2,257�   2,298�    -41�   -0.02�   0.07��Southern�   668�     898�   -230�   -0.26�  -0.15��South West�   879�     938�    -59�   -0.06�  -0.13��Thames� 1,943�   1,694�    249�    0.15�   0.23��Welsh�   875�     809�     66�    0.08�   0.21��Wessex�   549�     636�    -87�   -0.14�  -0.05��Yorkshire� 1,088�   1,218�   -128�   -0.11�   0.10��Total�12,311�  12,548�   -235�   -0.02�   0.08��

	Source : OFWAT (1995a)

	Shown at 1994-95 prices











	Table 6 : Expenditure on Infrastructure Renewals





Financial Year

ending March 31�Amount spent on Renewals







     (£m)�Provision for renewals







   (£m)�Amount spent on additional fixed assets (net of grants) 

   (£m)��1988� �   217�     385��1989�     �   224�     736��1990�   267�   329�   1,274��1991�   270�   367�   1,808��1992�   331�   364�   2,369��1993�   330�   338�   2,344��1994�   271�   340�   2,147��1995�   266�   283�   1,988��Total 1990-95� 1,736� 2,021�  11,930��

		Source :Annual reports and accounts (various years) prepared on a historic cost basis

�	Table 7 : Expenditure on Water and Sewerage Service Maintenance 





(£m)�1990-91�1991-92�1992-93�1993-94�1994-95� Total��Water - provision�  272�  252�   227�  226�  202� 1,179��Water-actual spend�  213�  271�   251�  200�  210� 1,146��Difference�  -59�   19�    24�  -26�    8�   -33��Sewerage provision�  196�  195�   204�  204�  111�   910��Sewerage - actual spend�  123�  158�   159�  135�  105�   680��Difference�  -73�  -37�   -45�  -69�   -6�  -230��

 Source : OFWAT 1995a

 Shown at 1994-95 prices

 Negative value = underspend











	Table 8 : Difference Between Actual Expenditure On Renewals 



	and the Provisions Charge by Service





�Water

Difference between

Provision and expenditure

   (£m)�Difference as % of provision�Sewerage

Difference between

Provision and expenditure

     (£m)�Difference as % of provision��Anglian�     78.4�    0.57�     -5.0�  - 0.13��Northumbrian�    -14.4�   -0.36�    -32.6�   -0.51��North West�     -3.1�   -0.02�     -7.5�   -0.04��Severn Trent�    -77.8�   -0.51�    -85.5�   -0.37��Southern�      1.0�    0.03�     -1.9�   -0.04��South West�     26.9�    0.84�    -20.3�   -2.90��Thames�     -1.2�   -0.03�     -1.2�   -0.01��Welsh�    -18.3�   -0.52�    -31.9�   -0.40��Wessex�     -3.2�   -0.12�    -14.1�   -0.35��Yorkshire�     40.8�    0.21�    -73.2�   -0.53��Total�     29.1�    0.03�   -226.4�   -0.25��

		Source : OFWAT 1995a

		Based on 1994-95 prices

		Positive values = underspend

�

	 Table 9: Availability of Water Resources (DG1)





Company�Pop�% Population Likely to be Below Reference Level (RISK)����������89-90�90-91�91-92�92-93�93-94�94-95�Target

94-95��A�3,839�0%�0%�0%�0%�6%�6%�0%��N�1,172�0%�0%�0%�0%���0%��NW�6,800�1%�0%�0%�0%���0%��ST�6,851�41%�41%�41%�2%�<1%�6%�0%��S�2,125�0%�0%�36%�16%�5%�5%�0%��SW�1,462�3%�7%�8%�20%�<1%�<1%�0%��Th�7,269�76%�76%�75%�76%�75%�75%�75%��Wel�2,740�5%�7%�5%�2%�<1%�<1%�1%��Wes�1,117�2%�0%�0%�0%���0%��Y�4,398�0%�0%�0%�0%���0%��Customers at Risk (000s)���12,672�10,198�6,355�6,080�6,401���

	Source : OFWAT - Levels of Service Reports (Various Years)













	Table 10 : Percentage of Population Subject to Water Restrictions





	Hosepipe Bans (DG4)

		





Company�% Population Affected by Hosepipe bans���������1989-90�1990-91�1991-92�1992-93�l993-94�1994-95�Target 94-95��A�  0%� 15%� 27%�  0%�  0%��   0%��N�  0%�  0%�  0%�  0%�  0%��   0%��NW�  0%�  0%�  0%�  0%�  0%��   0%��ST� 66%�  0%�  0%�  0%�  0%�  *�   0%��S� 66%� 55%� 28%� 28%�  0%�    �  N/A��SW� 97%� 43%�  0%�  2%�  0%��   7%��Th� 78%�100%�  0%�  0%�  0%��   0%��Wel�  0%�  0%�  0%�  0%�  0%�  *�   0%��Wes�  0%�  0%�  0%�  0%�  0%��   0%��Y�100%�100%�  0%� 12%�  0%�  *�   0%��

	Source : OFWAT - Levels of Service Reports (Various Years)

	NB 	: 1993-94 and 1994-95 data not published on company basis in this way.

	N/A 	: Not Available

	*	: Hosepipe bans





	Table 11 : Drought Orders



Company�Drought Orders -% Population ������89�90�91�92��A�   1�  3�   0�   1��N�   0�  0�   0�   0��NW�  21�  0�   1�   0��ST�   5�  0��   0��S�  19� 25�  18�  11��SW�  21� 10�   0�   0��Th�   0�  2�   0�   3��Wel�  13�  1�   0�   0��Wes�   0� 33�   0�   0��Y �   9� 17�   9�   1��Nat�  89� 61�  28�  15��

				Source : Water Facts 1993







	Table 12 : National Trend in Water Use Restrictions



��90-91�91-92�92-93�93-94�94-95��Voluntary Reductions�Customers affected (000s)�21,756�21,219�4,314�  0  �  683���Companies requesting reductions

�    17�    17�    9�  0�    3��Hosepipe Bans�Customers affected (000s)�20,253� 6,668�4,743�  0�1,498���Companies imposing bans�    13�     8�    9�  0�    2��Drought Orders�Customers affected (000s)� 6,110� 3,923�1,886�  0�    0���Companies obtaining Drought Orders�     8�     4�    5�  0�    0��

	Source : OFWAT (1995c)





�	Table 13 : Pressure of Water Mains (DG2) 





Company�% Population at Risk of Being Below Reference Level���������89-90�90-91�91-92�92-93�93-94�94-95�Target 94-95��A�3.0%�2.4%�1.79%�1.65%�1.34%�1.15%�1.7%��N�1.0%�0.7%�1.23%�1.31%�1.03%�0.59%�N/A��NW�1.1%�1.1%�0.98%�0.77%�0.65%�0.72%�0.2%��ST�N/A�0.6%�0.79%�0.62%�0.48%�0.58%�0.3%��S�0.2%�0.1%�0.12%�0.13%�0.12%�0.11%�0.1%��SW�0.8%�0.9%�0.85%�0.92%�0.89%�0.74%�0.6%��Th�6.6%�0.6%�0.6%�0.24%�0.15%�0.18%�N/A��Wel�0.3%�0.3%�0.57%�0.70%�0.39%�0.14%�0.4%��Wes�0.5%�0.5%�0.49%�0.43%�0.35%�0.32%�0.5%��Y�3.4%�3.0%�2.97%�2.87%�2.24%�0.81%�1.7%��

	Source	: OFWAT - Levels of Service (Various Years)

	N/A	: Not available









	Table 14 : Unplanned Interruptions to the Water Supply (DG3)





Company�Population Below Reference Level���������89-90�90-91�91-92�92-93�93-94�94-95�Target 94-95��A�0.1%�0.1%�0.09%�0.25%�0.79%�0.11%�0.1%��N�0.2%�0.1%�0.09%�0.01%�0.18%�0.09%�0.1%��NW�0.8%�0.6%�0.22%�0.64%�0.11%�0.12%�0.6%��ST�1.0%�0.0%�0.03%�0.03%�0.29%�0.20%�0.0%��S�0.2%�0.0%�0.02%�0.02%�0.05%�0.08%�0.0%��SW�0.1%�0.9%�0.25%�0.24%�0.07%�0.82%�0.1%��Th�6.5%�0.33%�0.24%�0.20%�0.33%�0.32%�N/A��Wel�0.7%�1.3%�0.50%�0.33%�0.17%�0.13%�N/A��Wes�0.0%�0.0%�0.01%�0.00%�0.17%�0.03%�N/A��Y�0.4%�0.6%�0.15%�0.71%�1.54%�1.07%�0.3%��

	Source : OFWAT - Levels of Service (Various Years)

	N/A	: Not available





�

	Table 15 : Flooding From Sewers - Population at Risk (DG5)





Company�% Population at Risk of Flooding From Sewers - Below Reference Level���������89-90�90-91�91-92�92-93�93-94�94-95�Target 94-95��A�0.14%�0.14%�0.13%�0.11%�0.10%�0.07�0.11%��N�0.01%�0.01%�0.01%�0.01%�0.01%�0.01�0.01%��NW�0.06%�0.06%�0.09%�0.08%�0.07%�0.11%�0.01%��ST�0.06%�0.06%�0.05%�0.05%�0.05%�0.05�0.03%��S�0.04%�0.04%�0.05%�0.04%�0.04%�0.04�0.02%��SW�0.08%�0.08%�0.07%�0.07%�0.09%�0.08�0.05%��Th�0.18%�0.18%�0.16%�0.18%�0.16%�0.18%�N/A��Wel�0.11%�0.11%�0.07%�0.07%�0.05%�0.05%�N/A��Wes�0.14%�0.14%�0.12%�0.09%�0.09%�0.08%�0.11%��Y�0.07%�0.13%�0.11%�0.09%�0.05%�0.04%�0.05%��

	Source	: OFWAT - Levels of Service (Various Years)

	N/A	: Not available









	Table 16 : Flooding From Sewers - Actual Performance





Company�       % Population Affected by Sewers Flooding��������90-91�91-92�92-93�93-94�94-95�Target 94-95��A�0.14�0.13�0.03%�0.03%�0.01%�0.11%��N�0.01�0.01�0.01%�0.01%�0.03�0.01%��NW�0.06�0.09�0.06%�0.05%�0.05 %�0.01%��ST�0.06�0.05�0.05%�0.03%�0.03�0.03%��S�0.04�0.05�0.02%�0.03%�0.01�0.02%��SW�0.08�0.07�0.07%�0.09%�0.08�0.05%��Th�0.01�0.16�0.09%�0.06%�0.04 %�N/A��Wel�0.11�0.07�0.04%�0.18%�0.03%�N/A��Wes�0.14�0.12�0.02%�0.02%�0.02%�0.11%��Y�0.07�0.07�0.05%�0.10%�0.05%�0.05%��

	Source : OFWAT - Levels of Service (Various Years)

	N/A	: Not available





�

	Table 17 : Trends in Billling and Customer Complaints by Company





Company�Rate of Billing and Customer Complaints������1991-92�1992-93�1993-94�1994-95��A :Billing

Complaints�

    2.7�    48

   2.4�   81

 18.6�    77

  15.5��N :Billing

Complaints�

    4.6�    38

   1.6�   40

  1.3�    50

   1.2��NW :Billing

Complaints�  

    6.3�    82 

   7.3�   84

  7.9�    93

   7.9��ST :Billing

Complaints�

    1.3�    79

   4.0�   77

  2.7�    63

   2.6��S :Billing

Complaints�

    6.3�    67

   2.2�   66

  2.2�    65

   2.4��SW :Billing

Complaints�

    4.6�    71

   5.9�   80

  8.0�    87

  12.2��Th :Billing

Complaints�

    1.8�    56

   5.4�   65

  5.9�    76

   7.9��Wel :Billing

Complaints�

    1.1�    81

   4.1�   80

  2.9�    75

   3.2��Wes :Billing

Complaints�

    7.1�    70

   6.6�   76

  5.1�    69

   3.6��Y :Billing

Complaints�

    6.4�    52

   7.8�   61

  8.5�    69

   5.8��Nat: Billing

Complaints��    62

   4.7�   68           6.0�    69

   5.8��

		Source	: OFWAT - Levels of Service (Various Years)

		Billing: Queries per 100 properties connected

		Complaints per 1000 connections









	Table 18 : National Trends in Billing Queries and Written Complaints





�Billing Queries�Written Complaints��1990-91�11,380,700� 85,400��1991-92�12,439,600�98,800��1992-93�13,492,300�125,500��1993-94�14,871,000�160,100��1994-95�15,402,700�155,800��

				Source : OFWAT 1995c 



�

	Table 19 : Guaranteed Standards Payments



�1993-94�1994-95��Appointments (not kept or given)�     223�   187��Account queries or payment arrangements�   7,725�2,877��Written complaints (lengthy response)�   1,589�2,312��Meter installation (failure to install in time)�     190�  201��Planned interruptions - lack of warning�     409�  690��Planned interruptions - failure to restore supply in time�     222�  492��Unplanned interruptions - failure to restore within 24 hrs (or 48)�     196�  777��Sewer Flooding�     834� 1,391��Total�  11,388� 8,927 ��

				Source : OFWAT 1995c





	Table 20 : Unsatisfactory Sewerage Service Indicators in 1994-95

	

�Equiv pop served by sewage treatment works 

(STWs)





      (m)��% pop served by STWs in breach of their consent

  (%)�Actual pop served by STWs in breach of their consent

  (m)�Equiv pop served by unsatis sea outfalls 





  (m)�Unsatis sewer overflows as % total





  (%)��Company�Residential�Holiday������A� 6.2� 6.5�    5�   0.31�  0.5�  19��N� 2.6� 2.6�    1�   0.03�  0.3�   6��NW� 9.8�10.1�    9 �   0.88�  1.9�  43��ST�10.5�10.5�    3�   0.32�   -�  16��S� 4.3� 4.7�    1�   0.04�  0.5�  59��SW� 1.6� 1.8�   30�   0.48�  0.4�  23��Th�14.0�14.0�   11�   1.54�   -�  17��Wel� 2.1� 2.3�   16�   0.34�  0.9�  52��Wes� 2.8� 3.1�   33�   0.92�  0.1�  30��Y� 7.6� 7.7�   28�   2.13�  0.2�  34��Total�61.5�63.3�   11.4�   6.90�  4.8���

	Source : OFWAT 1995a





�	

	Table 21 : Pollution Incidents in 1994-95	

				



�Pollution incidents reported�����Categories 1 & 2�Categories 1,2,&3�Successful Prosecutions��Anglian�     68�    251�     2��Northumbrian�     14�    132�     1��North West�    235�    740�    11��Severn Trent�    238�    510�     3��Southern�     12�    266�     1��South West�     44�    381�     1��Thames�     38�    179�     3��Welsh�    336�    545�     2��Wessex�     46�    163�     1��Yorkshire�    135�    542�     5��

		Source : OFWAT 1995a













	Table 22 : Percentage of Maintenance Activity on Underground Assets 1990-91 to 1994-95





�Water mains relined

(% km)�Water mains renewed

(% km)�Communications pipes replaced

( %)

�Critical sewers renovated

(% km)�Critical sewers replaced

(% km)��Anglian�   0.4�   5.7�      7.0�     0.2�     0.5��Northumbrian�   7.0�   5.4�      7.0�     3.7�     0.5��North West�   0.4�   5.8�      9.0�     1.2�     1.3��Severn Trent�  13.0�   5.8�      9.0�     0.8�     2.2��Sounthern�   1.0�   1.0�      3.0�     0.4�     0.3��South West�   6.0�   1.3�      3.0�     1.8�     0.8��Thames�   1.0�   0.5�      1.0�     0.7�     0.3��Welsh�   2.0�   3.7�      7.0�     0.4�     1.4��Wessex�   1.9�   2.7�      4.0�     1.3�     0.5��Yorkshire�   2.9�   2.6�      3.0�     0.4�     0.0��Total�   3.7�   3.9�      6.0�     0.8�     0.8��

	Source : OFWAT 1995a

�	Table 23 : Losses as a Percentage of Distribution Input by Company



�% Losses 1992-93� % Losses  1993-94� % Losses   1994-95�Company Leakage Target 1997-98��Anglian�   13�   12�   13�    13��Northumbrian�   17�   15�   17�    18��North West�   33�   33�   30�    26��Severn Trent�   22�   23�   24�    16��Southern�   18�   16�   14�    12��South West�   26�   25�   24�    18��Thames�   23�   23�   28�    24��Welsh�   28�   29�   29�    26��Wessex�   28�   28�   27�    26��Yorkshire�   27�   29�   30�    29��

	Source : Leakages in England and Wales (OFWAT 1996)





	Table 24 : Total Distribution Losses for Each Company



�Total Losses and as % distributon input in 1992-93�Total losses and as % distribution input in 1994-95�1997-98 Total losses Target and as % 94-95 distribution input ��Anglian�    207                (19%)�      231

      (20%)�    211

    (18%)��Northumbrian�     94

    (22%)�      101

      (24%)�    101

    (24%)��North West�    936                (38%)�      877

      (37%)�    705

    (30%)��Severn Trent�    563

   (28%)�      665

      (30%)�    410

    (19%)��Southern�    159

   (25%)�      133

      (21%)�    100

    (16%)��South West�    156

   (32%)�      145

      (31%)�    110

    (23%)��Thames �    726

   (28%)�    1,117

      (39%)�    740

    (26%)��Welsh�    376

   (36%)�      390

      (38%)�    354

    (35%)��Wessex�    135

   (33%)�      140

      (33%)�    124

    (29%)��Yorkshire�    488

   (34%)�      536

      (37%)�    476

    (33%)��All 10 Companies�   3840

   (31%)�    4,335

      (33%)�  3,331

    (26%)��

	Source : Leakages in England and Wales : OFWAT 1996

	Total losses = ml/day

�
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