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Water resources are the basic elements of the existence. Recognizing the importance of water in sustainable development, the UN General Assembly (2015) believes providing water and sanitation to all and sustaining them as one of the 17 sustainable development goals. Many people see water as public resources. However, the privatisation of water resources has been popularized globally. Based on this context, this paper will expound the corporate social responsibilities of privatized water companies, the governmental motivation of the privatisation of water resources, the sustainability of water provision and some examples of scientific application in water companies. 

[bookmark: _Toc13801_WPSOffice_Level2]2.1 Evaluation of the CSR of the Privatized Water Companies
Carroll (1991) proposed a pyramid model of corporate social responsibility, mainly including economic responsibility, legal responsibility, ethical responsibility and charity responsibility. Carol believes that there are pyramidal relationships between these four responsibilities. 

Economic responsibility means that enterprises must be committed to reducing costs, creating profits, and driving social and economic development. Taking China’s water industry as an example, with the rapid advancement of China's industrialization and information technology, the water industry has maintained a high-speed development trend, and the growth of economic benefits has accelerated. In 2017, enterprises above the scale of the water industry in China achieved sales revenue of 235.47 billion RMB, an increase of 13.44% over the same period last year (FengHuang, 2018).

Legal responsibilities means that enterprises comply with laws and regulations such as  environmental protection, consumer protection, labor laws etc. However, some enterprises ignores the laws and regulations. On April 10, the tap water provided by Lanzhou Veolia Water Group Company detected that the benzene content was 20 times higher than the standard. The test results have plunged millions of people across the city into an unprecedented water crisis. This has far exceeded the requirements of water quality management regulations for urban water supply (Lin, 2015). This proves that water companies should attaches more importance to the legal responsibilities.

Ethical responsibility indicates that companies’ actions comply with the ethical principles such as justice and protecting the interests of stakeholders. In order to protect the interests of consumers and promote the efficient operation of the company, in the process of formulating the price cap, the company’s business plan requires the participation of relevant stakeholders. For example, Customer Challenge Groups is an independent organization established by Thames Water. In Thames Water’s business plan for 2015-2020, the User Challenge Group actively sought the opinions of different interest groups, giving users more opportunities to express their opinions and questioning the formation of the business plan (Thames Water, 2015). In this vein, Thames Water has actively performed the ethical responsibility. However, the safety of drinking water directly affects the health and social stability of the public. In recent years, China’s water pollution incidents have been on a high incidence. The Zhenjiang water pollution incident in Jiangsu Province (Song, 2012) and the benzene over-standard incident in Lanzhou (Lin, 2015) have sounded the alarm of drinking water safety. This explains that safety is essential for water services and water companies should do more to ensure the water safety.

Charity responsibility means that enterprises contribute to the resources of the company to improve the quality of life. During the Sichuan earthquake in 2008, Veolia announced that it would provide 4 million yuan worth of relief money and relief supplies to the Chinese government, including three emergency water supply systems for the affected areas. The problem of drinking water for 15,000 people can be solved every day (HC360, 2008). Veolia has set a good paradigm within the industry.

[bookmark: _Toc15301_WPSOffice_Level2]2.2 Privatisation of Water Resources
The problem of resolving shared resources is either government regulation or privatization (Sinden, 2007). Given the importance of water resources for human survival and social development, in most countries, the public rights department is responsible for water management. However, people’s trust in government regulation of environmental issues is no longer firm as in the initial stage. Especially since entering the 21st century, the academic circles have almost reached the consensus that market means can maximize the level of social welfare relative to government regulation. This cognition is more strongly supported by the general theory of welfare economics (Sinden, 2007). 

If all resources are privatized, no one can impose an external influence on others, and potential polluters need to purchase pollution rights. Moreover, after the privatization of resources, each private property rights entity has the power to protect natural resources and use their ingenuity to make environmental protection a profitable business. The practice of the resource property rights system in Eastern Europe in the 1980s verified the effectiveness of different property rights systems on the environment. Practice has proved that the private property rights system is more conducive to resources protection (Merrill, 2004). The water property rights system in American history has effectively protected the maintenance of water resources and prevented the destruction of resources (Glennon, 2005).

The privatization of water resources is gaining more and more people’s support because, first of all, the public management institutions of water resources are unable to pay huge management expenditures. Second, most economists believe that the privatization of water resources is more cost savings. Finally, the idea of handing over government-managed water resources to the private sector has gradually become a mainstream consciousness in society (Gleick et al., 2002). The government should not over-regulate environmental issues. Its main responsibilities should be to define property rights, create conditions to protect the tradability of property rights. Market mechanisms mainly use price mechanisms to spontaneously regulate the behavior of producers and consumers. For producers, when the price of resources rises, it provides an incentive for innovation to find new alternative resources or invent new technologies for mining. For consumers, because of the rising prices of resources and related products, consumers will reduce their use, increase the number of used goods, or recycle goods. For example, when water prices rise to the point where it is expensive for consumers to water the garden, they may not care about the garden, or switch to plants that require less water, or reuse water to water the flowers. Thus, resource economists or geographers refer to the supply and demand of regulatory resources in these market mechanisms as market response models (Robbins et al., 2014).

The government bears the first responsibility for water public services, but the efficiency of providing services is not high. It is more cost-effective to purchase specialized water companies’ efficient water services. Governments with insufficient construction funds can also solve the financing problem of water public service facilities construction through public-private partnership. The government’s main responsibility is to purchase specialized water services and strengthen performance incentives and regulation. The UK Water Performance Management implements a statutory third-party performance supervision and management system for private water companies. In the form of legislation, the top ten water bureaus were explicitly privatized into the top ten water companies, and a performance management system based on the Water Office (OFWAT) was established.

[bookmark: _Toc13801_WPSOffice_Level3]3.The Sustainability Issue of Water Provision  
The current state of global water reserve reduction is worrying. Hejazi et al. (2013) used the model to assess global water demand and its impact. Sensitivity analysis was performed on factors that vary in water consumption. They first constructed three scenarios for future global urban water demand forecast: BAU, Low Tech and High Tech. The results of the study show that under the baseline scenario, global per capita water consumption increased from 72 m / (person·year) in 2005to 105 m / (person·year) in 2100, while the technical improvement is larger or smaller, the total water consumption increases to 58 m / (person·year) and 145 m / (person·year) ) respectively. Spatial analysis shows that in the scenario of baseline and technological advancement, Japan and South Korea’s water consumption in 2100 decreased compared with 2005, while water consumption in Africa, India, South Asia, the Middle East and China increased.

The UNESCO (2012) also released a report saying that growing demand, rapid urbanization and climate change are putting increasing pressure on global water supply. Countries must fundamentally change the way they manage water resources to cope with complex situations. According to the report, agricultural water accounts for 70% of freshwater use. By the middle of this century, the global population will reach 9 billion, the required food will increase by 70%, and the expansion of food production will increase the global demand for agricultural water by at least 19%. At present, the utilization rate of water resources is low and water resources are becoming increasingly tense. The report predicts that by 2070, Europe, Central and South Europe will face pressure on water shortages.

Groundwater is an important component of the global hydrological cycle, with freshwater reserves accounting for 98% of the world's total available fresh water (excluding glaciers) (Alley, et al., 2002; Chen et al., 2014). In the natural world, groundwater is not only a stable source of water for many ecosystems, but also important for maintaining ecosystem functions, ensuring species survival conditions, and preventing seawater intrusion (Gun and Lipponen, 2010), and is also a global food security maintenance (Famiglietti, 2014). Since Alley et al. (1999) proposed the concept of groundwater sustainability, the issue of groundwater sustainability in arid and semi-arid areas has gradually become a hot spot. On the whole, the evaluation from the perspective of water quantity is still the main body of groundwater sustainability research. The data show that, except for a few regions (Khan et al., 2010; Sangam and Parmeshwar, 2014), the unsustainable characteristics of most arid and semi-arid aquifers in the world are very obvious, such as southern Europe (Aksever et al., 2015), northern Africa (Richey et al., 2015), the south (Seward et al., 2012), the Arabian Peninsula (Richey et al., 2015), the northwestern part of the Indian Peninsula (Gupta, 2014; Tang et al., 2017), the central western part of North America (Ziolkowska and Reyes, 2017) and Central Asia (Camp et al., 2010; Gibrilla et al., 2018). It can be seen that most of the groundwater systems in the global environment have been unsustainable to varying degrees, and even the ecological damage of groundwater in many areas cannot be restored.

[bookmark: _Toc15301_WPSOffice_Level3]4.Examples of Science Application in Water Companies
With the penetration and development of data analysis and application in the water industry, the impact of water information technology on the industry is becoming more and more obvious. The use of self-control, perception, intelligence and other technical means to improve the management level of urban water systems has received much attention.

The application of intelligent systems realizes the combing of data assets and effective analysis. British United Utilities’ bursting warning system is a typical case of intelligent systems. It analyzes water supply system accident data, cooperates with artificial intelligence technology and statistical data analysis tools, including wavelet denoising technology to extract effective data. The analysis algorithm successfully identifies the water supply accident bursting event in a fast and reliable way, establishes a set of real-time bursting early warning system, and effectively guides the business management of the enterprise (Romano, 2012).

Innovyze is a company that provides drinking water/sewage hydraulic models and simulation technology. Its product, Innovyze Smart Water Network (SWN), analyzes water supply requirements, water quality, weather, energy consumption and operating conditions through advanced analysis, GIS, real-time models and other tools to provide real-time operational data for water plants. After the application of SWN in Las Vegas, Las Vegas has successfully reduced transportation losses and energy consumption (Boulos et al., 2014).

At the dawn of the big data era, the old water company GE Water has also turned its attention to the smart water market. GE released the software service Software-as-a-Service (SaaS) on the Predix platform to improve water plant operational efficiency and water quality. This software service allows water plants to store data without having to purchase a dedicated server, which meets the needs of many small water plants (GE, 2016). 

[bookmark: _Toc24526_WPSOffice_Level3]5.Conclusion
Analyzing from Carol’s CSR model, water companies do well in the economic and Charity responsibility, but they should attach more importance on the legal and ethical responsibility. Although water is usually see as the public water and controlled by government. The practice have proved that privatization of water management is more cost-effective and environmental friendly. The water provision is facing challenges as UN and many scholars have proposed their concerns. Currently, the water companies are trying to enhance the efficiency of water use by combined with the smart system and big data. 
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