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Water is a rapidly shrinking commodity. As we continue to use water for industry, farming, and sustaining our own lives, we must realize its intrinsic value. In December of 2020, water was given a new value as a future on a commodities market. This paper aims to discuss the practical, ethical, and financial considerations of trading water in this manner. A thorough conceptual analysis of the literature and research from 2009 to 2020 related to commodities and their history was performed, and a more contemporary review of water policy and pricing. The goal is to develop a mixed solution that gives value to water without allowing it to be exploited to the detriment of the poor; water must be accessible and affordable if it is to be managed ethically. Approaching water as a high-value resource might create a market that makes it unobtainable for most of us; however, with a system that controls pricing, creates standards, and simultaneously works to increase the supply of water, we may be able to create a “market.” Our critique of the research and available solutions indicates rising water prices and mostly regressive policies. As a result, market controls need to be implemented to control pricing while ensuring water availability for all.
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INTRODUCTION
The first waterworks in the United States was built in 1802. Over the next 80 years, there would be over 600 waterworks nationwide (Stets, 2015)—increasing access, use, and cyclic supply and demand that would aid in the country’s development. The advent of indoor plumbing created an ease in water use, which also increased its usage (Lutz, 2004). Consequently, water scarcity created a shift from solely an intrinsic value of water to include its financialization. In California, the agricultural sector uses the most water in the state. California has the seventh-largest economy globally, in which agriculture accounts for USD 47.1 billion of the state’s gross domestic product (GDP). This is 2% of the overall GDP of the state, the largest in any American state, amounting to more than 12.5% of the country’s agricultural production (Manley, 2017). As a whole, this demonstrates how vital water is to the economy of California. The ability to predict the price of crops prior to their sale through a futures market has been invaluable to farmers and traders alike. The evolution of these markets required many incarnations and changes as it was developed over several thousand years. The idea of speculation created a separate market where betting on price fluctuations for profit was the goal. For instance, the rising price of tulips and the speculation on these prices continuing to go up in the Netherlands perhaps created the first bubble in the market that burst in the early 1600s “Tulipmania,” as it was called, is an example of the “animal spirits” theory (Keynes, 1936), where a herd mentality can create a frenzy. This type of behavior, of course, is an argument against trading commodities and perhaps is what we are seeing in the cryptocurrency markets today. When futures markets were developed, the quality of the goods needed to be a component of pricing, as seen in the Dojima Rice Exchange during the Edo period (1,603–1,867). The theory is that by tracking the prices both before the development of the exchange and after, it can be shown that the exchange reduced the amount of volatility in the price (Algieri, 2018). In the 1800s, the first commodities market was established in the United States. This exchange was based in Chicago, and it became the focus of grain exchange. The creation of a grading system and institution where grades could be better guaranteed had a significant impact on the price of the grain. These improvements gave confidence to farmers and investors and started futures trading based on this institutional confidence (Algieri, 2018). Price stabilization took some of the guesswork out of farming, and futures made it possible for farmers to have more predictive revenue streams. The financialization of commodities made capital more accessible to farmers. Still, it may also have sparked outsized growth of agri-business and made small to medium-sized farmers more at risk [e.g., volatility similar to that of the Dojima Rice Exchange experiment of 7.20% (Algieri, 2018; Hamori et al., 2001; Shi et al., 2016)]. This conceptual analysis aims to look more closely at the motivating factors for water as a commodity and gathers data from several sources and critiques the findings as well as makes some recommendations for alternate solutions that conserve, control price, and make water accessible to the poor. As the change in water pricing happened only recently, there is little data. We have gathered information from other areas of commodities trading, other communities of water scarcity, and used this information to look at the possible solutions and remedies for this problem. Water must remain affordable if we are going to solve the problems ethically.
HISTORY OF CALIFORNIA WATER USE
Since statehood in 1850, California has had issues with water use and distribution. As early as 1860, California began building levees and coopting water from natural areas to its growing cities. This resulted in flooding of the valley 2 years later. Additionally, water rights and the actual water available have never been the same. There has always been less water available than promised. California has been growing cities with the idea that there would be water to service these cities and that it essentially does not exist. The California Water Impact Network (C-WIN) has determined that there are 29 million-acre/ft of water available in the Delta network, but 153.7 million acres/ft of water rights claims on this water. Former Governor Earl Warren stated that there is not enough water to meet the obligations. The very idea of water claims, also known as paper water, is part of the problem. This paper water are claims on water, and as noted above, exceed actual water by a factor of 5.5. This means there are five and a half times more claims on water than existing water (C-WIN, 2021).
In a market where demand outpaces supply by a factor of 5.5, price issues arise, creating a threat for those relying on this water. In fact, water system development, since statehood, has almost entirely been funded by local fees paid by consumers on their water bills. From 2008–2011, 84% of spending was funded locally, with state sources and federal coming in a distant second and third, respectively (Hanak et al., 2014). These fees come in several incarnations: service fees, property assessments, permit fees, and developer fees. Service fees are typically fixed fees on water bills paid by consumers (i.e., individuals and businesses). Property assessments are a surcharge assessed on a property tax bill for improvements in water service for the home or the community. Developer fees, or better known as “connection fees,” are one-time fees assessed when a permit for new water service or water service upgrade is pulled. Permit fees are assessed when a pollution permit is given. These fees are one way to pay for infrastructure upgrades or maintenance. This can also be funded through taxes, fines, and bonds, but historically most of the cost has been passed on to the consumer in one way or another.
Water supply and wastewater rates are exempt from voter approval in California, which means that with further restrictions on property taxes made through changes to the state constitution over the past 4 decades, there are fewer options for raising the funds necessary to shore up the water infrastructure. These fees are disproportionally harmful to the poor and amount to a regressive tax. The most significant expenditure in the water system, accounting for more than 85% of spending, is water supply and wastewater. Although the quality of California’s water supply is good, the quantity is limited. California has used its infrastructure to ensure safe drinking water and treatment of wastewater; there is little the state can do about the dwindling supply. These investments have a cost and, as was demonstrated earlier, that cost is mainly supported through consumers’ water bills. Over the last decade, there has been astronomical growth in water bills, far outpacing the consumer price index (CPI). In the 10 years outlined in Figure 1, we can see that prices have increased at a faster rate than the CPI, which saw roughly a 25% increase, whereas San Diego increased 125% over the 2000 levels, meaning the price of water in San Diego doubled in that period. California has declining water use since 1980 but remains the state using the most water in the United States (Brandt et al., 2014). In 2016, Californians on average used 85 gallons of water per person per day, with the most significant usage over the summer months, when this rose to 120 gallons per day, and the lowest was in the cooler months with 64 gallons per day (Brown, 2017). Although there has been a trend since 1980 of falling use, we can see in the summer months of 2016 there is an increase over the 2015 levels. This can be attributed to an easing of conservation measures during that time. We see a reduced use moving forward, linked to increased precipitation during that period (Brown, 2017). Overall, it seems that there continued to be a reduction, or at least a level use from 2015–2016 but the spike at easing restrictions is a cause for concern. This and other data show that regulations such as water bans, low flow fixtures, and turf replacement make a difference; human behavior changes are also impactful on the annual usage numbers.
[image: Figure 1]FIGURE 1 | Change in water bills in California’s major cities, 2000–2010. Note: bill levels in 2000 = 100. Source: Hanak et al. (2014).
Does price impact usage? As stated in Figure 1, the price has steadily been increasing at a rate, in some cases, 100% higher than the CPI; however, is there a direct link between this and the amount of water used? What is the price elasticity of water? Water demand must first be understood. Water use reduction methods have effectively reduced the strain on the water system; however, there is a floor to the reduction households can make without negatively impacting their lives. There is no good substitute for water, and once all water waste has been eliminated, there is little more that can be done from the demand perspective. This elasticity can be looked at from two different angles, consumption as a function of price elasticity, i.e., is the consumption reduced as the price goes up? The other is to look at water consumption as a function of income elasticity. As the income of a family rises, does their water use rise as well? Based on the research, it appears that on the whole, assuming household water use is homogeneous, which of course it is not, price is inelastic (Arbués et al., 2003; Mazzanti and Montini, 2010; Reynaud and Romano, 2018). This means that water decreases less than one percent for every one percent increase in price (Sebri, 2013; Arbués et al., 2010; Reynaud and Romano, 2018).
Water use, however, is heterogeneous, and so is the price elasticity; the less essential the use, the more elastic the price. Human consumption is inelastic; however, leisure use (i.e., gardening and swimming pools) is more elastic. It seems that the more control we have over the use (i.e., is it discretionary or not?), the more elastic the price is. In this same vein, single-person households are the most price elastic; they also have the most control over household behavior. “Domestic water use is positively correlated with income,” as found in Reynaud and Romano’s (2018) economic analysis of residential water use. Increased income changes the household, and with it, there is an increased propensity for appliances that use greater volumes of water and additional recreational uses. This must be balanced by the fact that more affluent households will also have more modern appliances. If non-price policy (NPP) supports water-restricting regulations on these appliances, this may help balance the water use of more affluent households.
There are other influences on water usage. Climate, household characteristics, and NNP as well. Wetter climates require less outside use of water, and therefore we can see less use than when an area is experiencing drought (Figure 2) (Brown, 2017). Household characteristics are also a factor in the measurement of use. Older houses may have more leaks, fewer water-restricted appliances and fixtures. Larger houses have more use, even if the number of people is the same (Reynaud and Romano, 2018). The age of the occupants is also a factor. Older people tend to consume less water than younger people (Reynaud and Romano, 2018). If a household comprises a homogeneous age group, we will see a decrease in water use as the age increases (Arbués et al., 2003; Reynaud and Romano, 2018). Finally, NPP has an impact on the use. There are three main categories of NPP: public education, technological improvements, and water restrictions. Education programs tend to have the most negligible impact on residential water use. This seems consistent with the fact that human consumption is the smallest sector of use within households (Arbués et al., 2003, Arbués et al., 2010; Sebri, 2013; Reynaud and Romano, 2018). Technological advances seem to have a mixed impact on water usage as these options, unless mandated, will be adopted by those who are already environmentally focused. So the adoption of low-flow fixtures and appliances is part of their overall environmentally conscious behavior. However, if these are mandated, we see changes in the long run; this disproportionally impacts the poor because these new appliances are more expensive and can be restrictive without government subsidies (Hellegers et al., 2008). Lastly, restrictions on water use, water bans, etc., have an impact on conservation; however, there needs to be a policing component of these policies to ensure compliance (Hellegers et al., 2008). Pricing may not be the best way to encourage conservation, although if used in a tiered pricing system where water is priced based on usage and other instruments such as mandated and government-supported technological adoptions in homes and restrictions, these may have an impact on water use. Pricing, however, may have a disproportionately negative impact on low-income households (Olmstead and Stavins, 2009). California lawmakers attempted to define 2% of household income being spent on water as unaffordable (Hanak et al., 2014); this did not pass into law but can still be used to measure affordability for our purposes. Statewide the share of households falling into this 2% or more of their income being spent on water is 13% (Hanak et al., 2014). Figure 3 illustrates how this information affects the whole state.
[image: Figure 2]FIGURE 2 | Water use in California, percentage change from 2015 to 2016. Note: restrictions were eased by the State Water Resources Control Board in May 2016. Source: Hanak et al. (2014).
[image: Figure 3]FIGURE 3 | Share of California single family households with water bills exceeding 2%, 2014. Source: Hanak et al. (2014).
One way to address this issue is to use tiered billing, which allows for a basic minimum amount of water to be provided at an affordable price, with the price increasing at certain points in correlation with usage. Figure 4 shows the water rate structures that are most commonly used. Using water pricing structures to control demand can be dangerous and exacerbate the problem; however, using these prices to provide a minimum amount of water at a reasonable price can be for the common good. Currently, more than half of California’s water authorities use a tiered system. This is good news for the consumer but challenging for the sustainability of the water authority because 70–80% of their costs are fixed, and tiered pricing does not help minimize these costs or offset them. 2005–2015 was designated by the United Nations as the decade for action, i.e., “Water for Life.” Midway through this decade, it declared water as a human right stating that the right of everyone to sufficient, safe, acceptable, and physically accessible and affordable water for personal and domestic uses belongs to all humans (UN, 2010). The committee defined that sufficient water is 13–26 gallons a day and that affordability means that no more than 3% of the household income should be spent on water. To look at this in the context of California, we must first look at water use in the world. The United States uses more water than any other country per capita, and California uses the most water of any state. As noted in Figure 2, with a high of 120 gallons per person per day and a low of 64 gallons, still well above the 26 gallons that the United Nations says should be protected access.
[image: Figure 4]FIGURE 4 | Tiered systems, adapted from Rios et al. (2018).
WATER AS A COMMODITY
Water future contracts started trading in September 2020. Nasdaq Veles California Water Indexes (NQH2O), managed by CME Group, allows farmers, hedge funds, and municipalities to bet against the price of water (Nasdaq, 2020). What will this mean for water pricing as it relates to the consumer? Through Circle of Blue, Walton and LaFond (2019) have tracked water prices in 30 of the United States’ largest cities. Although water prices have been increasing over the 10 years of the project from 2009–2019, they see a slowing of the increase over the last several years. Brett (Walton and LaFond, 2019) explains this in a podcast and figure on the Circle of Blue website. He says that most citizens are not paying for water but rather the delivery of that water through expensive infrastructure systems and the maintenance of these systems. Significant investments were made to these systems over the last decade, impacting pricing over those years; these investments are now paying off with less increased pricing more recently (Walton and LaFond, 2019).
The ability to control pricing for water by purchasing futures can help farmers and municipalities lock in a price so they can better predict this significant expense. Still, most water trading on this exchange will be done by investors who never plan to see the water they are betting on. They are merely buying and selling as they would any other commodity to profit on the spread between these two prices, hoping it works in their favor. “Our biggest concern is that if this becomes a profit-driven and popular way to trade on the value of water, it could eventually impact real water prices,” said Mike Wade, executive director of the California Farm Water Coalition (Wade, 2019). This, of course, is a considerable concern. What will drive the actual price of water will be these exchanges. It seems that speculation from outside investors could change the equation for farmers and consumers, and they are then chasing the price set by these speculators in a system where demand is already greater than the supply.
The way this works in practice is that water rights have been established over the past decade of water provision in the state. Some of these are lease agreements on reservoir or surface water; others maybe rights to treated wastewater, according to NQH2O (Nasdaq, 2020). In collaboration with WestWater Research (2021), a spot price for water is established each week on Wednesday. This price is an aggregate of the water prices for the state during that period of time. There is a complex price discovery mechanism in place to try and capture the spot price in a state where water variability is high. Variability of hydrology and supply are taken into account to determine this aggregate spot price. This information is critical in establishing a current valuation. Trade in water throughout the west is done through over 20 distinct regions; Figure 5 shows that Southern California is the largest such region (Nasdaq, 2020). NQH2O values the California water market at USD 1.1 billion. Although research into the broader commodities market has shown that over time there will be less volatility in the market, what will this innovation mean for the price? As demand has decreased over the last decade and pricing has been on the decline due to fewer infrastructure projects, we have seen the price in the index rise (Figure 6). The water price per acre-foot from January 2020-January 2021 shows quite a bit of volatility in the market, with the price rising from USD 200 acre/ft to a high of USD 703.99 acre/ft in June. A closer look from when the commodities futures began trading in December 2020 shows a more stable market (Figure 7); however, will the trajectory of cost continue to increase?
[image: Figure 5]FIGURE 5 | Water market activity in California. Source: Nasdaq (2020).
[image: Figure 6]FIGURE 6 | Water per acre/ft, 14 January 2020-14 January 2021. Source: Nasdaq (2020).
[image: Figure 7]FIGURE 7 | Water per acre/ft, 1 December 2020-14 January 2021. Source: Nasdaq (2020).
During the first week of trading, 36 contracts were secured. Water was priced at just under USD 500 an acre-foot, the amount of water that would cover an acre of land one foot deep, or about 326,000 gallons—enough for two households for a year (Alexander, 2020). While there was undoubtedly, an increase in the time of the market being active is not long enough to see a real trend. Looking at the futures will give a better indication of where prices are heading and if this would be consistent with the goal of the scheme, to stabilize the price and make it more predictive. With price and use being so weather dependent, and over the last few years, more volatile, will the commodity market be able to account for this? As a futures market, we can look at the futures prices and evaluate those. The only way to truly determine whether consumers benefit from a water commodity is to compare pre-futured pricing to post. This is challenging because there is not much data to use for comparison (Lence, 2009). When developing commodities markets, the assumption is that investors are making their decisions using a rational expectations theory utilizing the information they have at hand to price the commodity. The challenge with water is that many of the elements needed to make a rational decision are missing. As mentioned earlier, a large part of the volatility is caused by weather, which is difficult to predict. If we go back to basic economics, we can see that the remedy can become part of the equation as well. This Lucas Critique view of commodities pricing shows that no policy recommendation or pricing control can be taken as a stand-alone solution because the mechanism becomes a determining factor in the behavior of the market, and therefore negates or at least taints, its impact as a remedy (Lucas, 1976).
Additionally, buyers are not really paying for the water; instead, they are paying for the delivery of the water. This is why infrastructure upgrades and maintenance make up the cost of the water, and the price fluctuates as these systems are upgraded. If we take the slope and extrapolate this to predict the trend line of futures, we will see that these prices will continue to increase over time. When does this become untenable? As stated earlier, the United Nations states that water should not cost more than 3% of a family’s income (UN, 2010). An acre-foot of water can supply water for two families of four for 1 year. Using the median income and this 3% rule, an acre-foot can cost up to USD 4,122 before it becomes unaffordable for the average American (i.e., USD 68,703 median income) (Semega et al., 2020); however, this is regressive as it disproportionately impacts the poor, and there are few if any programs that subsidize water for low-income families. With a family of four living at the poverty level making USD 26,200 (HHS, 2020), an acre-foot of water can cost up to USD 1,572 an acre-foot to meet this guideline of affordability. There is more that goes into the cost of water than just the water rights, which is what is traded on this futures market. The delivery of water is the actual cost; fixed costs can be between 70–80% (Soliman and McCann, 2015). How does this factor into the water bill people actually receive?
DISCUSSION
In terms of water, as water prices continue to rise, something must be done to ensure it remains affordable and available. Focus on conservation efforts is a crucial element to this challenge. The United Nations recommendation is largely created to inform developing countries; however, in the United States, the average household use is much higher. The most significant portion of this water is used by flushing the toilet. By contrast, the average European uses 38 gallons of water per day (Kostovska, 2019), less than half of an American citizen. Using this as a benchmark for developed countries is an excellent way to set a goal for American households and make changes to water distribution, use, regulations, and pricing. Water loss can reach as high as 50% in some cities (Farley, 2003). There are several main ways that water loss occurs. It can occur at the infrastructure level with leaking reservoirs, faulty pipes, and breaks in the pipeline (Farley, 2003). It can also happen at the consumer level from poorly maintained fixtures (e.g., leaking toilet), indoor pipe leaks, and mainline leaks on the consumer’s property. Depending on the leak and the pressure, some may never be detected (Farley et al., 2008). Improving infrastructure through federal grants can help mitigate this loss without impacting consumer’s water bills. Infrastructure investment through self-funded efforts is one of the most significant factors influencing the price of water. If California can receive federal funds for this purpose, it can be debt neutral and not impact the operating costs of these utilities. Pairing this with increased regulations may allow the federal government to ensure its investment is protected. Requiring low flow fixtures will have a multiplying effect on the infrastructure upgrades. The federal government could make grants to states based on their promise to codify and enforce water-saving measures at the consumer level.
Tiered billing is another measure that can have a water-saving impact while preserving the “right to water” attitude as espoused by the United Nations. For example, suppose 38 gallons per person is the lowest and most affordable tier, and it increases steadily from there in a manner that discourages over-use. In that case, we can both penalize overuse while protecting the basic need for affordable water. The belief is that if a minimum water use per person can be established, the price of the upper tiers can be more aggressively used to deter use and save water. This can be accomplished through an advanced tier system, as was explored in Sao Paolo, Brazil. This “incentive-based approach” gave reductions to those below the consumption average, i.e., the minimum water use, and increased the price rapidly for over-users (Rios et al., 2018). The average reduction based on this program was 25%, and the majority of this was attributed to the “awareness effect” (Rios et al., 2018). This awareness can be further enhanced by using smart meters (Davies et al., 2014). These meters are typically a screen in the home that informs the homeowner about their use, peak times, and when they are approaching a new tier. This can bring awareness of their use and its impact on both the price and the environment. It also gives municipalities the ability to communicate in real-time with consumers and inform them of important issues and create a more informed user who may value water more. Smart metering can provide near real-time information about water consumption (Davies et al., 2014). The intention is to use this information to impact the behavior of the consumer. In-home heads-up displays (IHD) are typically a screen that can show the consumer their water usage and informs them if they are at, above, or below an acceptable level. This is usually done with an emoticon of some kind. A recent study found that the use of IHDs impacted the household’s use of water by reducing it by 6.8%. This change was attributed to increased awareness about their behavior (Davies et al., 2014).
What if we could make more water? One of the challenges with the current system is dealing with increased demand and static supply, in some areas, a dwindling supply. Because water is life-giving, we need to be sure to protect it as a right. There are ethical and environmental concerns in trading water as a commodity, but there is also a concern that scarcity may create a financial value that undermines sustainability efforts. If we can remove the pressure scarcity, we may be able to, combined with the other measures, create an opportunity to create a fair, balanced, and sustainable system. In this paper, sustainability in terms of water use and price was explored through conservation instruments. Australia, for example, has faced similar challenges as California in seeking ways to best deal with an expanding population and shrinking water supply. It has concluded that in order to meet its increasing demand for safe and reliable drinking water, desalination is the best option (Mutai, 2013). Saltwater accounts for more than 94% of the water on the Earth. Although there is some effort to benefit from this resource, primarily transportation and fishing industries, it has not yet become a significant supplier of freshwater for human consumption. The desalination process is costly, but it allows for a reliable and much more plentiful water source (Mutai, 2013). Several technologies can be used in desalination: reverse osmosis, electrodialysis, multi-state flash distillation, multiple-effect distillation, vapour-compression desalination, and solar humification, and membrane distillation (Mutai, 2013). Energy is one challenge in desalination. Is the benefit of creating a sustainable water supply worth the cost of generating the large amounts of energy needed? Reliance on sustainable energy sources will be critical. Advances in technology have caused the price to drop dramatically over the last few years to as low as USD 0.50 per m3 in some locations and USD 1.00 per m3 in others (Ghaffour et al., 2013). Water dealination plants have become more ubiquitous because of increased population, industrialization, and climate change. Qatar and Kuwait both get 100% of their water this way (Ghaffour et al., 2013). Less arid regions are growing their reliance on desalination as well. In 2018, 17,000 desalination plants produced 35.8 billion m3 per year, serving 300 million people in 177 countries (Jones et al., 2019). In California, permitting is a barrier to construction and would need to be streamlined to help make the cost manageable.
Continued investment in technology and sustainable energy sources is a critical element to ensure the widespread adoption of desalination to solve the world’s water problem. It does, however, create a different outlook on the economics of water commodities trading. By adding a production element to the equation, we can better assign a cost to the delivery of water that includes real production costs. This allows for better control over supply, and may offer an incentive to pricing water based on actual production costs and not just based on demand. However, while this may cure one issue with the commodity model, price being purely demand-driven, it does not overcome the ethical implications. As we explore supply chains more carefully and realize that there are profound ethical implications to providing goods to the economic North and West, we need to address these issues. While we will not be able to rework the world economy to eliminate these inequities in the near future, we are able to prevent new systems from falling into this same trap. In addition, we want to ensure appropriate regulation over the production and trade of water so as not to create an over-abundance at the expense of another area of the world or ocean. Working closely with the United Nations to guide policy, investing in renewable energy to power the plants, and creating a price scheme that encourages responsible use while providing for the needs of the poor are all crucial to solving this problem. This mixed approach can meet the needs of consumers, stabilize the price, create a responsible market for desalination (i.e., which may encourage the development of the sector), and ultimately create a more globally reliable source for water.
Recommendations
Our research indicates there are several leading remedies to the water crisis; however, these solutions do not consider the unique needs of the poor. Our conceptual analysis is focused mainly on the impact these solutions have on the poor. The poor need water, and as noted in the European Union Directive 2000, which created a moral directive and gave ethical weight to the protection of water (Armstrong, 2006), their rights need protection. There is a privilege the wealthy and powerful enjoy, and this extends to access to water. With this new moral directive, there is an ethical responsibility to protect those with less power and influence. Without intervention, the primary control for price and access is the weather, according to Lence’s (2009) research specific to American agricultural economics. While research seeks to distill past data and research into current policy recommendations, the Lucas Critique tells us that we cannot base our policy recommendations solely on past data because rational humans will always alter their behavior to the current situation and try to predict outcomes (Lucas, 1976). Therefore, we need to find new ways to control pricing rather than solely relying on market tools. As Lence (2009) points out, the weather is a “deep parameter” because it is unaffected by policy interventions or other tools we might use to regulate market prices.
Legislative remedies focus on the reduction of use. This is not a viable solution because, as pointed out earlier, the highest users are those with the most power, the wealthy and powerful industries. Using a system similar to those proposed for carbon emissions (i.e., cap and trade), such a system only allows the wealthy and powerful to buy permission to use more water and leave the poor once again with little influence over policy and dwindling resources. How then can the issue be solved if the economic variables cannot be relied on and expectations about economic conditions continue to move the market? Finally, based on this conceptual analysis, we argue that policy recommendations should be made through the lens of ethical responsibility to provide access to clean, affordable water. While this does not solve the problem, it can inform our actions in creating a mixed model of controls to ensure a sustaining level of access for the poor.
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