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Introduction


In 1896, the legal scholar William P. Aiken wrote:

The economic future of the far west is largely dependent on a practical solution to the problem of irrigation.  Millions of acres lie there sterile and lifeless, yet with all the elements of fertility locked up in the soil, and with sunshine and a climate favorable to every kind of agricultural production.  The nimble jugglery of the statistician does not enable one to grasp the situation.  Square acres of maps and huge columns of figures convey but a dim impression of the urgency of the problem.  Only the traveler who has passed over the vast solitudes and witnessed the transformation wrought here and there by some unknown Aaron of the wilderness, can appreciate the enormous forces of nature waiting for a deliverer (122).  

At the time of Aiken’s writing there were approximately five million acres in the seven western states under irrigation, which has now grown to over forty million acres.  As the decades immediately before and after the turn of the twentieth century reveal, the deliverer of irrigation water that Aiken thought was necessary to develop the American West were primarily new forms of small scale local organizations, both private and public.  

The purpose of this paper is to explain the particular organizational form that has been used for providing water for irrigation to farms in the western states in the late eighteenth and early nineteenth centuries. The theoretical framework is that of transaction costs and property rights and a fundamental assumption of our model is that in situations with a high degree of residual claimancy on the part of decision makers the organizational form (the size and nature of firms and of contracts) will be that which maximizes the wealth of the participants, net of transaction costs. (Anderson & Hill 2004, Allen and Lueck 2002, 4) This is, in Oliver Williamson’s terms, viewing the rules of the game through “the lens of contract.” (2002, 172).


There are several aspects of irrigation in the American West that make it of particular interest with respect to the contractual form that was chosen to govern the use of assets. One of the most important is the high degree of asset specificity that exists in irrigation. Once canals and reservoirs are in place they are designed for delivery of water to very specific locations. On the other side of the asset question, there is also a high degree of asset specificity on the part of the recipients of water, namely farmers. Their land is dependent upon a particular canal network for water delivery and competing sources of irrigation water are likely to be comparatively more expensive. When specialized assets are involved in the production process appropriable quasi rents are created and “the cost of contracting will generally increase more than the cost of vertical integration. Hence, ceteris paribus, we are more likely to observe vertical integration” (Klein, Crawford, and Alchian 1978, 298). 


Despite the strong pressures for vertical integration that existed between farmers and irrigation suppliers another factor complicated the contracting nexus. Economies of scale in providing irrigation infrastructure meant that the optimal size of an irrigation organization was much larger than the optimal size of a farm. In 1920, at the height of localized, bottom-up irrigation development,
 the average size of a farm in the seventeen western states was 263 acres and the number of irrigated acres per irrigated farm was 83 acres (Census of 1920 Vol. 7, Chapter 1, Irrigation, Table 1, 41). Assuming that the farmers had reached close to an optimal size of farms by that date, it is interesting to contrast farm size with the size of irrigation organizations in 1920. Incorporated mutuals at that point averaged 1,889 acres and irrigation districts encompassed, on average, 9,510 acres (1950 Census of the United States, Table 60-17, 93). Thus there was enormous mismatch between the optimal size of an irrigation organization and the optimal size of a farm. That meant that if vertical integration were to occur, either the irrigation organizations would be too small to capture appropriate economies of scale or farms would be too large to be operating in a least cost manner.
 


Thus one has, on the basis of the asset specificity and differing economies of scale, two different predictions from transaction cost theory. Asset specificity would imply that one would see vertical integration, namely the irrigation infrastructure and the farm land would be under a single ownership to prevent the possibility of opportunistic behavior on the part of either farmers or irrigation infrastructure owners. On the other hand, it is clear that vertically integrating would be costly because of the non-optimal size of the resulting firm. 


Other factors would also influence the contractual form, particularly the uncertainty of water supply availability because of the influence of exogenous shocks such as droughts in the arid West. Since contracts are of necessity incomplete on some margins, this uncertainty would create an additional dimension that would make contracting between parties costly and would make it more likely that one would observe single ownership of the inputs, or vertical integration. 

The difficulty of setting appropriate prices and agreeing to contract terms would be another important factor in a world where new irrigation enterprises were being formed, making it difficult to predict the long term appropriate price for delivery of water. Hold-up problems could also be exacerbated by the importance of the timeliness of water delivery, which would mean that any contractual disputes that were not resolved quickly would be costly to farmers. 


All of the above influences on the transaction costs of contracting between farmers and the owners of irrigation facilities do not lead to an unequivocally clear prediction about organizational form. Vertical integration would involve significant costs in terms of non-optimality of size, but contracting between owners of irrigation facilities and farmers would also have the potential for hold-up problems, or opportunistic behavior, with costly results. 


However, vertical integration or contracts between separate economic entities (firms) are not the only contractual options available. It is possible to have producer-owned enterprises, under which the producers maintain their appropriate scale of operation but contract to form a jointly-owned firm or organization to provide certain inputs (Hansmann 1996, 53-148). In fact, in agriculture joint ownership is quite common, usually in the form of cooperatives for marketing certain products. Hansmann reports that as of 1991 agricultural cooperatives marketed 28 per cent of all farm products (1996, 120) and farm cooperatives also were important suppliers of farm inputs, representing in 1990 43 per cent of fertilizer purchases by farmers, 38 per cent of petroleum products, and 30 per cent of farm chemicals (1996, 149). 


In this paper we will present evidence that the transaction costs of organizing irrigation in the western United States led to similar results. Farmers sought out alternative forms of organizing irrigation that represented neither vertical integration nor contracts between independent firms. As will be explained in the next section, the primary forms of organization were mutuals, both unincorporated and incorporated, and irrigation districts. Irrigation districts were unique in that they were able to use coercive power to overcome certain transaction cost problems, which contrasts with mutuals which relied upon contract and corporation law for their formation. 


Table 1 gives an overview of the various irrigation organizations that developed over time in the western states and the next section provides an explanation of each of these contractual forms for providing irrigation. We do not discuss in detail one form of irrigation provision, the Bureau of Reclamation. As indicated in endnote 1, we do not regard the Bureau projects as categorically similar to the other irrigation organizations since the access to the general tax revenues of the United States meant that receiving Bureau of Reclamation water represented an opportunity for rent-seeking rather than simply an organizational innovation to overcome transaction costs.. Any time that government is involved in using its coercive powers to tax and subsidize, rent-seeking is possible; hence with irrigation districts one could also argue that rent seeking was a distinct possibility (Smith 1983).  However, we shall present evidence that indicates that irrigation districts, at least in their early use, did not represent a substantial form of rent-seeking and that it was only with the advent of Bureau of Reclamation projects that rent seeking became a serious problem in water provision. 

Unincorporated Institutions

The simplest form of organization among farmers was a joint venture or similar unincorporated mutual association.  Two or more individuals would voluntarily agree, either verbally or in writing, to jointly construct and maintain a ditch to transport water to agricultural lands.  Since the joint venture was a creature of contract, the agreement between the parties governed the right to use the joint ditch, and the relationship was based on the laws of contract, real property, agency, and partnership (Corbridge & Rice, 1999, 278; Hutchins, 1929, 11).  In using this organizational form, farmers, consciously or unconsciously, were relying on a mix of trust, common sense, and well-established common law principles.  

State law often had provisions facilitating the creation and operations of joint ditches.  For example, under the Colorado Constitution, both persons and corporations had the right to condemn private and public land to provide a right-of-way for ditches for various beneficial uses, including “the irrigation of agricultural lands” with the payment of compensation (Colorado 

	Table 1

Irrigation Organizations (Acres Irrigated) 17 Western States,a 1910-1978 

	Census Year
	Commercial
	Individual and Unincorporated Mutualsb
	Incorporated Mutuals
	Irrigation Districts
	Bureau of Reclamation
	Otherc
	Total acres irrigated 

	1890
	 
	 
	 
	 
	 
	 
	 
	3,631,381

	1900
	 
	 
	 
	 
	 
	 
	 
	7,518,527

	1910
	Total
	1,451,806
	6,257,387
	4,643,539
	528,642
	395,646
	461,465
	13,738,485

	 
	Percentage
	11.0%
	46.0%
	34.0%
	4.0%
	3.0%
	1.0%
	100.0%

	1920
	Total
	1,635,027
	6,448,647
	6,569,690
	1,822,887
	1,254,569
	826,052
	18,556,872

	 
	Percentage
	8.8%
	34.8%
	35.4%
	9.8%
	6.8%
	4.5%
	100.0%

	1930
	Total
	999,778
	6,038,839
	6,271,334
	3,452,275
	1,485,028
	697,513
	18,944,767

	 
	Percentage
	5.3%
	31.9%
	33.1%
	18.2%
	7.8%
	3.7%
	100.0%

	1940
	Total
	858,017
	8,062,644
	5,706,606
	3,514,702
	1,824,004
	680,585
	20,646,558

	 
	Percentage
	4.2%
	39.1%
	27.6%
	17.0%
	8.8%
	3.3%
	100.0%

	1950
	Total
	705,087
	13,930,697
	5,635,630
	4,962,413
	682,413d
	614,703
	26,530,943

	 
	Percentage
	2.7%
	52.5%
	21.2%
	18.7%
	2.6%
	2.3%
	100.0%

	1969
	Total
	403,610
	16,685,276
	7,028,825
	9,689,181
	    363,320d
	615,585
	34,785,788

	 
	Percentage
	0.1%
	48.0%
	20.2%
	27.9%
	1.0%
	1.8%
	100.0%

	1978
	Total
	219,836
	24,315,596
	6,937,119
	10,769,762
	250,840d 
	864,694 
	43,357,847

	 
	Percentage
	0.5%
	56.1%
	16.0%
	24.8%
	0.6%
	2.0%
	100.0%


Sources: 1890 and 1900: 1910 Census of the United States, Chapter XI, Irrigation, Table 14, p. 845.

1910: 1910 Census of the United States, Chapter XI, Irrigation, Table 15, p. 846, adjusted for Arkansas and Louisiana.

1920 and 1930: 1930 Census of the United States, Part II, p. 50, Table 6, adjusted for Arkansas and Louisiana.

1940: 1940 Census of the United States, Census of Irrigation, Section C, Table 5, p. 4, adjusted for Arkansas and Louisiana.

1950: 1950 Census of the United States, Irrigation (ix) Table 60-20, p. 58.

1969:1969 Census of Agriculture, Irrigation, Volume IV, Table 18, p. 83. adjusted for Louisiana.

1978: 1978 Census of Agriculture, chapter 2, Census of Irrigation Organizations. Table 15, p. 192.

a.  The Western states are Arizona, California, Colorado, Idaho, Kansas, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, South Dakota, Texas, Utah, Washington, and Wyoming.

b.  Until 1950 single farm irrigation and partnerships, or unincorporated mutuals are listed together. After that date it is possible to separate the two, and for 1950, 1969, and 1978 the single-farm category is 85%, 98%, and 92% of the total “individual and unincorporated.”

c. “Other” includes Carey Act land (through 1930), Bureau of Indian Affairs, State, and City. 

d.  After 1940 Bureau of Reclamation irrigation projects are assigned to the organization that is operating them, primarily irrigation districts. Thus the acres in this column for 1950, 1969, and 1978 are those directly under Bureau of Reclamation control, a small percentage of the total Bureau of Reclamation projects. For instance, in 1969 the Bureau of Reclamation was responsible for 5,865,035 acres of irrigation, but 5,501,713 of those acres are also listed under the organizations operating the projects, so they are not listed in this column to avoid double counting. By 1978 the Bureau of Reclamation had transferred 6,566,337 irrigated acres to irrigation organizations, leaving only 250,840 acres in the category “Bureau of Reclamation operated.”

Constitution Art. XVI, § 7).  In addition, the statutes in a number of Western states allowed an individual who incurred costs in operating and maintaining a joint ditch to seek recovery from the other joint venturers (Hutchins, 1929, 11; see, for example, Colo. Rev. Stat.. § 38-23-101 et. seq. [2005, originally enacted in 1893]).  

For a relatively straightforward project involving a small group of farmers, such as the construction and operation of a single joint ditch, the unincorporated association was a simple solution to the problem of moving water from a surface stream to agricultural lands.  Transaction costs were low and limited to creating either an informal or formal contractual arrangement supplemented by state common law in the event of a dispute.  Hold-outs could either be excluded from the project or, if necessary to prevent a hold-out from blocking the project, private eminent domain rights granted by state statute could be used to create a right-of-way across the property of a balking landowner to gain access to a water source.  The free-rider problem arising from the upstream water user’s ability to obtain water without maintaining the ditch for the benefit of downstream water users was mitigated in many states by a statutory right of contribution, though at the expense of litigation.  

As indicated by Table 1, a substantial portion of western irrigation was carried out by individuals and unincorporated associations. Individual irrigation occurred either by wells or when a farmer had property adjacent to a stream and diversion required no cooperation with other farmers. Not until the 1950 census is the category of individuals and partnerships broken into separate categories and at the point unincorporated mutuals make up 15 percent of that category and 8 percent of the total irrigated acres. It is interesting that the number of acres irrigated by either individuals or small, unincorporated groups was a substantial form of irrigation 1910, but evidently most of the opportunities for this type of irrigation was exploited rather early, since the acreage stayed almost constant though 1930, and increased slightly in 1940. However, after 1940 the advent of better pumping technology meant that groundwater became a more important source of irrigation, and individual wells required no irrigation organization, since each farmer usually relied upon his own well. Hence the dramatic increase in individual irrigation after 1940 is explained by technological change, change that did not rely upon farmers organizing for the provision of irrigation.
Corporate Institutions

Since larger irrigation projects involved scale economies and the need to amass capital, developers and landowners in the West used corporate organizational forms in addition to joint ventures and other unincorporated associations.  By doing so, they took advantage of the nineteenth century revolution in corporate law that transformed the corporation from an institution that was an unwieldy creature of the state to a flexible institution that promoted and reflected the initiative and agreement of private individuals (Millon, 1990, 211).  Prior to the nineteenth century, corporations were uncommon in the United States, and through the mid-nineteenth century incorporation for primarily business objectives was unusual (Friedman, 1985, 188; Millon, 1990, 207).  The formation of a corporation required the granting of a charter by a special, individual act of the state legislature, and the charter defined the rights and responsibilities of the corporation, including its duration, scope, and liability (Gevurtz, 2000, 20).  A typical chartered corporation had a limited duration between five and thirty years and was only authorized to pursue a single and often quasi-public function, such as building and operating a turnpike or canal, in exchange for concessions from the state, such as the grant of a monopoly and tax exemptions (Friedman, 1985, 189-190).  Although some charters imposed personal liability on the shareholders for the corporation’s debts and other charters granted limited liability to shareholders, many charters did not address the issue of shareholder liability (Gevurtz, 2000, 26).  

By the mid-nineteenth century, the populism and suspicion of special privileges associated with Jacksonian democracy combined with the growth of the economy during the Industrial Revolution made chartering corporations via special legislative acts unpopular and unwieldy (Gevurtz, 2000, 21; Hessen, 1979, 29).  Beginning with Connecticut in 1837, state legislatures began enacting general incorporation statutes which codified many of the business principles used by entrepreneurs in the joint stock company (Hessen, 1979, 30).  These general incorporation statutes provided for incorporation as a matter of right if certain statutory filing requirements were met rather than as a matter of privilege and politics, and they also provided perpetual duration, multiple (and ultimately) unlimited business purposes, and limited liability for shareholders.  In Berle and Means (1933) chronological list of modern general incorporation laws, California’s 1863 corporate code is third while Arizona’s 1866 territorial legislation on corporations appears fourth (136).
  These general incorporation statutes met the needs of entrepreneurs in the late nineteenth and early twentieth centuries for an institution that allowed capital to be amassed for projects based on private initiative and contract and then passed to successive generations or sold to third parties via freely transferable shares without necessarily risking personal or other business assets.  

Commercial Irrigation Companies

One of the earliest corporate institutions used to amass capital for irrigation projects in the American West was the commercial irrigation company.  By the 1880s, numerous commercial irrigation companies were established in the western states, although by the early twentieth century the use of institutions such as the mutual ditch company and the irrigation district had replaced and superseded the commercial irrigation company. In 1910 commercial companies represented 11% of total acres irrigated, but by 1978 they were les than one percent of total irrigation. As predicted by Klein, Crawford, and Alchian (1978) the asset specificity problem made it difficult for this type of organization to persist, since contracts between farmers and commercial irrigation firms were subject to numerous forms of opportunism.

The commercial irrigation company was a private venture established to construct and operate irrigation systems for a profit under three different forms (Teele, 1904, 162; Hutchins, 1930, 1).  The first type was a development company whose primary purpose was to profit from the sale of land whose value was enhanced by the availability of water for irrigation (Hutchins, 1930, 5).  The development company purchased a large block of land which was subdivided, constructed an irrigation system, sold land and water rights, and then transferred control of the system to the landowners, either through a direct assignment of the system to a mutual irrigation company established by the landowners or by establishing a mutual irrigation company as a subsidiary to own the system and then transferring the shares to the landowners (Hutchins, 1930, 5).  The second type was a private water company which used the irrigation system to sell a right to perpetual water service through contracts with selected landowners (Hutchins, 1930, 5).  The third type was a public utility which provided water service to anyone in its service area upon request.
  In all three types, the commercial irrigation company usually held legal title to the appropriative water right (Hutchins, Selby & Voelker, 1953, 50; Corbridge & Rice, 1999, 292)
.  

Commercial irrigation companies were initially established as joint stock companies, or, once state general incorporation laws became widespread, as corporations via a simple filing with the state, and were governed by their articles of incorporation and bylaws and by state corporate law.  The goal of a commercial irrigation company was to provide a return for its shareholders either in the short-term through the sale of irrigable land as a development company or over the long-term through the sale of water as a private water company (Hutchins et. al., 1953, 14, 45-46).  The shareholders and bondholders tended to be investors from the financial centers on the East Coast and in Europe who were speculating in the development of the American West (Hutchins et. al., 1953, 14, 36).  Control of a majority of the shares in commercial irrigation companies and thus control of the company often vested in a small number of shareholders (Hutchins et. al., 1953, 35).  A commercial irrigation company used the initial capital raised by the sale of stock and bonds to investors to buy land and water rights and to construct the dams, main delivery canals, and lateral feeder ditches of the irrigation system. 

Asset specificity and uncertainty created issues for the commercial irrigation company that took several forms.  Farmers could band together to refuse to contract for prices for water delivery. Farmers were reluctant to enter into long term contracts for delivery of water at a set price. But negotiating a water delivery price after the project was in place and had been used for a period of time presented serious problems of bilateral monopoly. The contracts offered by commercial irrigation companies were often one-sided, requiring the landowner to make payments but not obligating the company to furnish water.  A typical contract of a private water company contained the following paragraphs:

It is hereby distinctly understood and agreed that in case the canal shall be unable to carry and distribute a volume of water equal to its estimated capacity, either from casual or unforeseen or unavoidable accidents, or if the volume of water in the natural stream prove insufficient from drought [sic], or the use thereof by those having prior rights thereto, to the said party of the first party [the company], or from any cause beyond the control of the party of the first part, then said party of the first part shall not be liable in any way for the shortage or deficiency of the supply occasioned by any of said causes.

And in case the second party [the landowner] shall fail to make the payments aforesaid, and each of them, punctually and upon the strict terms and times above limited, and likewise to perform and complete all and each of said agreements and stipulations aforesaid, strictly and literally, without any failure or default, then this contract, so far as it many bind the said first party, shall become utterly null and void, and all rights and interests hereby created or then existing in favor of the second party, or derived from the said second party, shall utterly cease and determine, and all equitable and legal interest in the water rights hereby contracted to be conveyed shall revert to and invest in said first party…(Teele, 1904, 163).  

As Teele (1904) notes, “[r]ights are sold on the basis of the estimated capacity of the works . . . But there is no guarantee that the capacity will not be overestimated; in fact, the capacity of most canals is overestimated” (164).  Commercial irrigation companies apparently took advantage of this opportunity for opportunism.  Per Commander Booth-Tucker of the Salvation Army: 

I know the power of irrigation, but I also know its dangers.  An irrigation company can destroy a farmer in two or three days, if it chooses.  It can sell him the land, give him plenty of water for two or three years, till he gets well improved.  Then at the critical moment it can withhold the water for a few days, destroy his crops for that season, and ruin him.  He is unable to meet his payments.  The company takes his land, rendered more valuable by the improvements he has put on it, sells it over again, and makes money by the transaction.  I am sorry to say that is being done all the time (Teele, 1904, 165).  

Such opportunistic behavior was a double edged sword for the company.  The company’s primary legal remedies for failure of the landowner to make payments were either a refusal to deliver water or the execution of a lien on the land.  However, the widespread refusal to deliver water could result in smaller diversions for the company and a loss of appropriative water rights to abandonment and too many liens on land created the stigma of failure, hurting promotional efforts ((Hutchins, 1930, 21).  Either remedy would also prevent the land from producing crops and generating income to pay the mortgage.  In addition, opportunistic behavior by commercial irrigation companies produced a political backlash.  A number of states passed laws prohibiting or regulating the sale of water rights by commercial irrigation companies (Teele, 1904, 166; Corbridge & Rice, 1999, 292; see, for example, Colo. Rev. Stat. §§ 37-85-101-111 [2005; originally enacted in 1887], and Idaho Code § 42-913 [2006; originally enacted in 1899]).  

Mutual Irrigation Companies

The mutual irrigation company represented a more localized use of a corporate institution to amass and structure capital to construct and operate irrigation systems in the West.  Unlike a commercial irrigation company, the shareholders of an incorporated mutual irrigation company were the landowners and water users, and the purpose of the corporation was to provide water at cost to its shareholders (Hutchins, 1929, 4).  Both its existence as a producer owned institution and its nonprofit nature allowed the mutual irrigation company to succeed where the commercial irrigation company had failed.  As indicated in Table 1, mutuals were responsible for a substantial portion (about one third) of the acres irrigated through 1930.

The forerunners to the incorporated mutual irrigation company, at least in spirit, and sometimes in fact, were cooperative community associations among water users.  The Hispanic acequias in New Mexico retained their identities and customary practices as unincorporated community ditch associations under special state law rather than adopting the newer corporate forms of organization.  However, others, such as the community irrigation systems constructed and operated under the auspices of the Mormon Church in Utah, evolved into farmer-owned incorporated mutual irrigation companies (Anderson, 1975, 159; Hutchins, 1929, 34).  Often, mutual irrigation companies succeeded commercial irrigation companies (Hutchins et. al., 1953, 20).  Sometimes this occurred by design as part of a development company’s business strategy to transfer the irrigation system to the landowners once the land and water rights were sold.  Other times, local landowners established a mutual irrigation company to purchase the irrigation works of a failed development or private water company.  A study in the late 1940s revealed that 65 per cent of seventeen mutual irrigation companies across sixteen western states began as commercial irrigation companies (Hutchins et. al., 1953, 12).  

According to the Irrigation Census of 1940, approximately 61 per cent of institutions classified as mutual or cooperative irrigation companies were incorporated and most were formed under general state corporation laws as non-profit corporations rather than under specialized state laws governing the organization of cooperative agricultural associations (Hutchins et. al., 1953, 9). Some western states supplemented their general corporation laws with statutes containing special provisions for mutual irrigation companies (Hutchins, 1929, 10; see Colo. Rev. Stat. §§ 7-42-101-118 [2005, originally enacted in 1877]).  With the advent of general incorporation statutes in the late nineteenth and early twentieth centuries and the adoption of the idea of incorporation as a right, the procedural requirements for incorporation were simple and involved filing certain documents and paying the necessary fees.  

Corporate governance of a mutual irrigation company consisted of shareholders electing a board of directors, and the board of directors managing the business affairs of the company, either directly or via appointed officers and managers.  Since the capital owned by or available to western farmers tended to be limited, mutual irrigation companies through the early twentieth century tended to be small (Hutchins, 1929, 3, 8), and followed a pattern of corporate governance typical among closely-held corporations in which the shareholders, directors, and any officers were the same people.  

When a mutual irrigation company was organized, shares of stock were distributed to each shareholder in accordance with the articles of incorporation and bylaws.  The nature of the rights provided by each share of stock made the mutual irrigation company a unique corporate institution.  As in other corporations, stock represented an ownership interest in the mutual irrigation company.  Along with the right to vote in matters requiring shareholder approval, such as the election of directors, each share of stock in a mutual irrigation company represented a residual claim on the assets of the corporation after the obligations to secured and unsecured creditors were satisfied.  However, unlike commercial irrigation companies, the stock of a mutual irrigation company did not usually entitle the shareholder to dividends since most mutual irrigation companies were non-profit corporations.  Instead, since the purpose of a mutual irrigation company was to deliver water to its shareholders, each share of stock also represented the right to water service and the delivery of a definite quantity of water (Hutchins, 1929, 13).  Since the nineteenth century revolution in corporate law made incorporation primarily a matter of private contract and since mutual irrigation companies formed under different circumstances, the relationship between stock, water rights, and land varied in different ways from state to state and company to company. 

The issues of transfers and appurtenance associated with the shares of a mutual irrigation company reveal the tensions arising from including an appropriative water right in a separate, contractual arrangement.  Since title to water ultimately vests in the state under most western state constitutions
, an appropriative water right is only a usufructory right.  This right of use is generally characterized as a real property interest (Corbridge & Rice, 1999, 30; Anderson, 1975, 161 n. 26).  Although an appropriative water right can be sold independent of the land, for purposes of conveyance, water rights must be conveyed in the same manner as real property (Corbridge & Rice, 1999, 31-32).  However, stock in a mutual irrigation company is considered personal property, and, in the nineteenth and early twentieth centuries, ordinarily transferred freely via indorsement and delivery of the stock certificate.  A legal solution to the tensions inherent in considering appropriative water rights as an interest in real property and stock in a mutual irrigation company as both representing that interest and existing separately as personal property was to create a statutory exemption from the legal formalities of real property conveyance when the ownership of the water right was embodied in the stock of a mutual irrigation company (Corbridge & Rice, 1999, 285 n. 54, citing Colo. Rev. Stat. § 38-30-102 [2005; originally enacted in 1893]).
  Thus, the transfer of water rights associated with a mutual irrigation company became as much a matter of abiding by contractual provisions among individual landowners in the company’s articles of incorporation and bylaws as it did observing public, statutory requirements. 

Mutual irrigation company’s articles of incorporation and bylaws often made shares freely transferable, which allowed a third party to purchase shares and transfer the accompanying water right to new uses (Thompson, 1993, 724).  However, a mutual irrigation company, like any corporation, could place restrictions on the transferability of its stock, but these restrictions had to be reasonable.  A common restriction on transferability involved the concept of appurtenance.  Shares of stock in a mutual irrigation company could either be appurtenant or “attached” to the land or “float” separately from the land (Hutchins et. al., 1953, 29).  In most western states, the shares of stock in a nonprofit mutual irrigation company were considered appurtenant to the land on which the water was used (Anderson, 1975, 161-2).
  Even where appurtenance was not a given or where appurtenance was assumed, the shares could be made appurtenant to the land by attaching the stock to specific tracts through an agreement between the company and its shareholders or by making the water right appurtenant to specific tracts (Anderson, 1975, 161-2).  In addition, the articles of incorporation or bylaws could create an inseverable appurtenance (Corbridge & Rice, 1999, 286).  Without appurtenance, the stock, as personal property, could be transferred independent of the land.  However, with appurtenance, the stock and its associated water rights could not be transferred separately from the land, and vice versa.  

Another restriction on transfers involved requiring the approval of the board of directors to ensure that the transfer would not injure other shareholders or require service beyond the scope and scale of the irrigation system (Hutchins, 1929, 20).  These restrictions were in addition to the statutory transfer procedures to ensure that junior and downstream appropriators were not injured due to a change in point of diversion, use or place of use.  

Although “floating” or freely transferable shares allowed water to be allocated to uses with higher economic values and thus had greater market value, restrictions on the transfer of shares by mutual irrigation companies made sense given the nature of the institution.  The mutual irrigation company was originally a local, cooperative venture among landowners who knew each other as neighbors and members of the same agricultural community.  Appurtenance and similar restrictions prevented shares and their associated water rights from transferring out of the local community into the hands of other communities or to strangers (Hutchins, 1929, 19).  In addition, these restrictions also facilitated operation of the irrigation system since the different components were designed for a certain capacity and to service certain lands and uncontrolled transfers of water rights in or out of the system could overtax or underutilize that capacity (Hutchins, 1929, 20).  

As with commercial irrigation companies, mutual irrigation companies allowed landowners in the American West to amass capital and take advantage of the economies of scale needed to construct and operate irrigation systems.  However, mutual irrigation companies captured this benefit with lower transaction costs than commercial irrigation companies.  The separation of the water provider from the water user in the commercial irrigation company combined with the profit motive created opportunities for opportunism on both sides of the transaction.  In a typical incorporated, non-profit mutual irrigation company, the water provider and the water user were combined in a small, cooperative, communal venture.  The size and governing structure of a mutual irrigation company also meant that within this arrangement ownership and control were not separated, as they would become in large, publicly traded corporations.  The landowners who held the shares of the company were also involved in the management of the company through membership on the board of directors, thus aligning the interests of the water provider and the water user.  

Although establishing a corporation incurred transaction costs not present in an unincorporated mutual association, those costs corresponded to benefits arising from the corporate form.  The institution resulting from the revolution in corporate law in the late nineteenth and early twentieth centuries provided a governing structure that gave shareholders the flexibility to divide power and control in different ways based on a variety of landholding sizes and water rights priorities, provided freely transferable shares that allowed water rights to be transferred outside the more cumbersome procedures and filings required by real property law, and granted limited liability allowing a landowner/shareholder to invest in the irrigation system while protecting his or her separate investment in developed land and appropriative water rights.  

To address the hold-out problem, state laws and corporate charter documents provided a procedure for levying and foreclosing on assessments against stock that was quicker than initiating a lawsuit for breach of contract against a member of an unincorporated mutual association.  However, ultimately, another institution, the irrigation district, provided even greater benefits to landowners seeking irrigation water.  

Public Institutions: The Irrigation District

In the late nineteenth century, water was appropriated and delivered for irrigation in the American West primarily through the efforts of individual landowners and private institutions, such as commercial and mutual irrigation companies.  However, in the early twentieth century, a new, public institution, the irrigation district, became the preferred vehicle for constructing and operating irrigation systems.  Table 2 indicates the increased use of irrigation districts in each of the 17 western states from the time of the passage of the  enabling statute through 1928.

An irrigation district is a political subdivision of state government organized pursuant to state law to provide water for irrigating land within its boundaries (Hutchins, June 1931, 2; Leshy, 1983, 12).  Beginning with the passage of the Wright Act in California in 1887 and accelerating through the early 1900s with the passage of similar legislation in other western states, state governments gave local landowners a new set of tools to finance and manage irrigation systems through the irrigation district.  These tools included the power of eminent domain and the power to involuntarily include land within a district to overcome hold-out and free-rider problems, and the power to issue bonds backed by assessments against land in the district to solve the problem of amassing sufficient capital.  The ability to use public authority and power to finance the private goal of irrigating agricultural land through internal financing sources via assessments and external financing sources via bonds gave the irrigation district distinct advantages over purely private institutions.  Thus, in California, while “[t]he 1870 to

	Table 2:

Irrigation Districts Formed in 17 Western States to December 31, 1928, by Years

	Year
	CA
	WA
	KS
	NV
	OR
	ID
	NE
	CO
	TX
	WY
	MT
	NM
	UT
	AZ
	OK
	SD
	ND
	Total

	1887
	(a) 4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4

	1888
	7
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7

	1889
	6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	6

	1890
	11
	(a) 4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	15

	1891
	13
	2
	(a)
	(a)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	15

	1892
	3
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4

	1893
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4

	1895
	1
	 
	 
	 
	(a)
	(a)
	(a) 9
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	10

	1896
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3

	1897
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	1898
	 
	 
	 
	 
	 
	 
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4

	1900
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	1901
	 
	 
	 
	 
	 
	1
	1
	(a) 1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3

	1902
	 
	 
	 
	 
	 
	2
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3

	1903
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3

	1904
	 
	 
	 
	 
	1
	3
	1
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	9

	1905
	 
	 
	 
	 
	2
	1
	1
	2
	(a)
	 
	 
	 
	 
	 
	 
	 
	 
	6

	1906
	 
	 
	 
	 
	1
	2
	2
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8

	1907
	 
	 
	 
	 
	 
	1
	 
	3
	 
	(a)
	(a) 2
	 
	 
	 
	 
	 
	 
	6

	1908
	 
	 
	 
	 
	 
	1
	 
	5
	 
	1
	 
	 
	 
	 
	 
	 
	 
	7

	1909
	2
	 
	 
	 
	 
	4
	1
	19
	 
	2
	6
	(a) 1
	(a) 6
	 
	 
	 
	 
	41

	1910
	 
	 
	 
	 
	2
	3
	 
	18
	 
	1
	2
	1
	2
	 
	 
	 
	 
	29

	1911
	2
	2
	 
	 
	1
	1
	1
	9
	1
	3
	1
	1
	1
	 
	 
	 
	 
	23

	1912
	 
	5
	 
	 
	4
	8
	4
	5
	 
	 
	 
	1
	1
	(a) 2
	 
	 
	 
	30

	1913
	2
	2
	 
	 
	2
	4
	2
	2
	2
	 
	3
	 
	 
	1
	 
	 
	 
	20

	1914
	1
	6
	 
	1
	 
	2
	 
	 
	3
	 
	1
	 
	 
	 
	 
	 
	 
	14

	1915
	5
	7
	 
	 
	1
	5
	1
	 
	1
	 
	 
	 
	 
	 
	(a)
	 
	 
	20

	1916
	8
	9
	 
	 
	7
	2
	 
	 
	1
	 
	2
	 
	 
	 
	 
	 
	 
	29

	1917
	7
	14
	 
	 
	10
	4
	 
	 
	3
	 
	1
	1
	3
	 
	1
	(a)
	(a)
	44

	1918
	8
	8
	 
	1
	8
	4
	3
	 
	1
	 
	3
	1
	 
	2
	 
	 
	1
	40

	1919
	11
	11
	 
	1
	14
	4
	2
	 
	3
	 
	12
	 
	 
	2
	 
	 
	 
	60

	1920
	18
	16
	 
	1
	12
	12
	2
	 
	4
	1
	22
	 
	3
	2
	 
	 
	1
	94

	1921
	14
	3
	 
	 
	2
	3
	 
	1
	2
	2
	6
	 
	5
	2
	 
	 
	 
	40

	1922
	9
	7
	 
	 
	6
	7
	1
	1
	2
	1
	6
	 
	1
	9
	 
	 
	 
	50

	1923
	8
	6
	 
	 
	1
	11
	 
	 
	2
	2
	1
	1
	 
	5
	 
	1
	 
	38

	1924
	7
	7
	 
	 
	 
	2
	 
	 
	5
	2
	1
	 
	 
	3
	 
	 
	 
	27

	1925
	9
	3
	 
	 
	3
	6
	1
	1
	5
	2
	1
	1
	 
	2
	 
	 
	 
	34

	1926
	3
	2
	 
	1
	 
	2
	2
	 
	2
	1
	1
	 
	 
	2
	 
	 
	 
	16

	1927
	5
	3
	 
	 
	1
	 
	 
	 
	4
	3
	 
	 
	 
	2
	 
	 
	 
	18

	1928
	 
	2
	 
	 
	1
	 
	1
	1
	7
	1
	 
	 
	 
	1
	 
	 
	 
	14

	Total
	168
	120
	 
	5
	79
	96
	44
	79
	48
	22
	71
	8
	22
	35
	1
	1
	2
	801


(a) Irrigation district act passed

Source: Hutchins, June 1931, Table 1

1910 period witnessed a phenomenal increase in irrigated acreage under private enterprise…[a]fter 1910, private investment in large-scale irrigation projects plummeted, and, in sharp contrast, public district spending on irrigation works experienced a substantial increase” (McDevitt, 1996,  470).  

Although irrigation districts were established as public institutions, they were formed to benefit specific groups of private landowners, giving irrigation districts a chameleon like quality through their ability to “affect public colors when advantageous, but resort to private camouflage when needed” (Tarlock, Corbridge & Getches, 2002, 775).
  Reinforcing this public-private partnership was the historical use of irrigation districts to take over and complete or extend irrigation systems formerly owned by private institutions.  In a study of twenty-nine irrigation districts across sixteen western states in the late 1940s, only 31 per cent began as districts, while the remaining 69 per cent had been reorganized primarily from mutual irrigation companies and, to a lesser degree, from commercial irrigation companies (Hutchins et. al., 1953, 12).  

Two other factors have influenced the formation of irrigation districts. The first is the subsidy inherent in the tax free status of district bonds. At the time most states passed their enabling statutes for irrigation districts the tax free status of bonds was not important since the income tax did not exist. However, with the advent of the federal income tax in 1913 with the passage of the Sixteenth Amendment and with rising tax rates in states “it seems fair to conclude that the basic rational behind the governmental status accorded these districts has almost silently shifted from an internal institutional need for enforced participation and cooperation by affected landowners to a desire for the financial benefits of tax-exempt status” (Leshy 1982, 355).

The second influence on the formation and enlargement of districts has been the opportunity to receive Bureau of Reclamation water.
 In 1922 Congress authorized the Bureau to contract directly with irrigation districts for repayment of project costs and in 1926 Congress mandated that irrigation districts would be the only form of irrigation organization that could contract with the federal government for cost repayment (Leshy 1982, 359-360). Thus it is not surprising that the acres under irrigation by districts almost doubled between 1920 and 1930 (see Table 1) and continued to increase at a rapid rate throughout the rest of the twentieth century. Table 3 shows the extent of bond capitalization of irrigation districts and also shows the rapidity with which the Bureau of Reclamation moved to provide financing for water projects in certain states. By June 30, 1929 Bureau of Reclamation projects had committed funds equal to 67 per cent of the bonds sold by irrigation districts and 82 per cent of the bonds still outstanding. Thus by that date the Bureau had become almost as large as the internally financed irrigation districts. 

The state law enabling irrigation districts set forth the procedure for forming an irrigation district.  Although there were variations from state to state, the formation procedures were more alike than different since many state statutes were modeled on California’s 1887 Wright Act or the 1897 Wright-Bridgeford Act, which substantially amended the Wright Act.  

The procedure began with a petition by local landowners to the county commissioners.  Most states required the petition to be signed by a majority of resident landowners within the boundaries of the proposed district, though some states allowed the petitioners to include long-term lease holders (Hutchins, January 1931, 6-8). Some states, such Montana, required a supermajority and the written consent of mortgagees or other lien holders, while other states, such as Idaho and Oregon, required either a majority or minimum number of landowners. (Hutchins, January 1931, 6-8.).  California was unique in allowing either a majority of landowners or a group of 500 voters that included landowners representing 20% of the value of lands to petition.  Some states required landowners to own a minimum number of acres, such as one acre in Oregon, 

Table 3

Comparison of bonds sold and bonds outstanding by irrigation districts on December 31, 1928 with indebtedness of irrigation districts to Bureau of Reclamation on June 30, 1929.

	
	1
	2
	3
	4

	
	Bonds sold
	Bonds outstanding
	Indebtedness of Irrigation districts To Bur. Of Rec.
	3/1

	California
	109,348,711
	97,174,087
	   1,600,000
	.015

	Colorado
	26,153,200
	8,047,339
	999,768
	.038

	Idaho
	13,707,580
	11,736,300
	33,393,565
	2.44

	Montana
	5,923,985
	5,437,485
	19,508,373
	3.29

	Nebraska
	5,284,850
	3,431,750
	16,692,124
	3.16

	Nevada
	846,500
	846,500
	3,248,743
	3.84

	New Mexico
	1,234,300
	1,073,000
	7,470,000
	6.05

	North Dakota
	0
	0
	1,435,835
	

	Oregon
	11,833,900
	11,234,300
	19,843,391
	1.68

	South Dakota
	0
	0
	5,432,258
	

	Texas
	22,054,500
	20,459,000
	6,030,000
	.27

	Washington
	11,159,471
	10,046,395
	14,657,986
	1.31

	Wyoming
	1,260,000
	750,303
	8,956,627
	7.11

	       Total
	208,807,000
	170,236,500
	139,268,700
	.67




                                                 3/2 = .82

Calculated from Wells A. Hutchins, Irrigation Districts, Their Organization, Operation and Financing, USDA, Technical Bulletin 254, June 1931, Table 7 and Table 9.

five acres in Nevada, and ten acres in Nebraska, North Dakota, Oklahoma, and South Dakota (Hutchins, January 1931, 6-8.).

A formation election generally required approval by a majority of landowners, although some states, such as Idaho, New Mexico, Oregon, and Washington, required approval by a supermajority (Hutchins, January 1931, 10).  California, Idaho, and Kansas did not have a landownership limitation and allowed all voters qualified under the general election laws to vote.  States limiting voting to landowners sometimes further limited the eligible voters to individuals owning a minimum number of acres, such as one acre in Colorado and Oregon, five acres in Nevada, and ten acres in Nebraska, North Dakota, Oklahoma, and South Dakota (Hutchins, January 1931, 14-15).  Voting could either take the form of one-person, one-vote or could be weighted, such as the one vote per acre in Colorado, the one vote per forty acres in Montana, the one vote per acre with a 100 vote cap in New Mexico, or the one vote per acre-foot of water allotted by the state engineer in Utah (Hutchins, January 1931, 15-16).  These voting requirements carried over from formation elections to other elections, such as for the district’s directors or for the issuance of bonds.
  Irrigation districts where all resident registered voters were eligible to vote on one-person, one-vote basis represented a highly democratic form of government, while irrigation districts where only property owners were eligible to vote in proportion to their property holdings revealed that the benefits of irrigation districts could have undemocratic political costs (Goodall & Sullivan, 1983, 71-78).  

The rationale for restricting and weighting voting reflects the tensions inherent in the hybrid public/private nature of irrigation districts.
  Since irrigation was and continues to be a proprietary activity that principally benefits property, property owners preferred controlling the irrigation system’s governing structure, especially since they paid for it through assessments.  The weighted voting among landowners corresponded to the landowners’ different investments ((De Young, 1982, 425-426).  In the late nineteenth and early twentieth centuries in small, rural, homogenous irrigation districts, the undemocratic costs were not too high.  However, the rationales for restricting and weighting voting began falling apart when later twentieth century irrigation districts encompassed both rural areas and heterogeneous urban areas and their purpose morphed from just supplying irrigation water to supplying domestic water and electric power (De Young, 1982, 428-429).

Allowing the formation of an irrigation district by a majority or even a supermajority of voters meant including the lands of objecting landowners, as long as those lands benefited from inclusion in the district’s irrigation system.
  The principal objective of the early irrigation laws was to establish a mechanism requiring all landowners in an area supplied by a common water source to join in developing and delivering that water (Leshy, 1982, 353).  The reason for forced inclusion was to assemble a critical mass of land to tax in the form of assessments to make the irrigation project feasible (Hutchins, et. al., 1953, 76). However, despite early resistance in the form of unsuccessful challenges to the constitutionality of the Wright Act, the voting results for forty-six districts that were formed in California between 1915 and 1925 indicate an average “yes” vote of 92.2% favoring the formation of the district (McDevitt 1994, Table 3.4).  These and other voting results demonstrate that landowners understood the advantages of the public-private partnership represented by irrigation districts.
  

One of the primary advantages of irrigation districts over mutual irrigation companies was the power to tax via assessments and issue bonds. Generally, the repayment record of irrigation district bonds was good.  By the end of 1928, approximately 71% of all bonds sold beginning in 1887 were considered in good standing because the districts had repaid all interest and principal then due (Hutchins, June 1931, 42).  However, there were dramatic variations from state to state, with 100% of bonds in Arizona and Nevada in good standing, 87% in California, 69% in New Mexico, 63% in Washington, 56% in Montana, 53% in Idaho, 31% in Wyoming, 11% in Colorado, and less than 1% in Utah (Hutchins, June 1931, 39-41).  There were also dramatic variations within different time periods corresponding to boom-and-bust cycles in the agricultural economy and speculation in western land development in the late nineteenth and early twentieth centuries (Hutchins, June 1931, 34, 42).  

From the landowner’s perspective, the purpose of bonds and assessments was to construct, operate, and maintain an irrigation system that delivered water to his or her land.  The apportionment of water was governed by state law, and apportionment schemes mirrored assessment schemes to avoid undermining the constitutional underpinnings for irrigation districts (Benson, 1982, 411).  Variations included: (i) an equal quantity of water for each acre assessed; (ii) an apportionment based on the ratio of the assessed value of the tract to the total assessments for the district; (iii) an amount determined by the state engineer’s individual allotment of water; (4) pro rata apportionment among the assessed lands of the district, subject to existing priorities; and (5) an apportionment of an equitable quantity of water based on beneficial use (Benson, 1982, 411; Hutchins et. al., 1953, 51; Hutchins, January 1931, 94-97).  Reclamation water was distributed in accordance with the contract between the irrigation district and the Bureau of Reclamation and federal law.  

Transferability Issues

As is clear from the above discussion, farmers succeeded in organizing to overcome transaction costs in irrigation. The institutions that resulted were designed to effectively deliver water to groups of farmers within the organization, and most of these institutions allowed for efficient intra-organization transfer of water to meet changing demands. However these organizations were formed at a time when few saw any possibility that the highest valued use of particular water rights could be outside of the organization and even outside of agriculture. Hence little thought was given to structuring the institutions governing water so that water owners could easily respond to changing market conditions and move water to other uses. Decision rules for both mutuals and districts usually required a majority voter of an elected representative body before any water could be transferred out of the district. Such voting mechanisms meant individual farmers could not contract with outside demanders to transfer water to those demanders. Water rights themselves became attenuated in the organizational process, with the mutual or the district often having at least a partial claim on water rights. Once Bureau of Reclamation water was delivered to an organization transfers became even more difficult because a third party was involved, and this party (the Bureau of Reclamation) was often constrained by law to deliver the water for agriculture use. Thus the historical development of irrigation organizations resulted in high transaction costs for any water transfers to municipalities or other users outside of the original organizational boundaries. 

Conclusion

The history of irrigation organizations in the arid and semi-arid West indicates that the minimization of transaction costs was a major force in determining the institutional form of irrigation organizations.  Asset specificity on the part of both farmers and irrigation infra-structure owners would seem to imply vertical integration into a single firm that would own both the farm land and the infrastructure. However, the differing economies of scale between irrigation provision and farming meant that vertical integration would result in costly operations. Hence farmers sought out intermediary institutions; neither opting for vertical integration nor for separate ownership of the farms and the infra-structure. Instead the farms continued to search for the optimal size for their farming operation, and formed mutual companies, both incorporated and unincorporated, which allowed them to contract with other farmers to own and operate the irrigation facilities. Irrigation districts, a form of localized government with coercive powers, also were allowed in all of the western states and these districts came to be another significant form of irrigation organization.

The Bureau of Reclamation was created in 1902 and came to play an important role in irrigation provision, but assessing its role is much more complex. It could have been an efficient provided of a public good, but most studies of the Bureau indicate that massive subsidies were involved in Bureau projects and hence rent-seeking was involved in securing Bureau water (Anderson and Hill 2004, 197-199). 
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� As will be discussed later, the irrigation organizations that existed in 1920 were largely the impetus of farmers who were in control of their own assets and paying their own bills. However, after 1926 the Bureau of Reclamation channeled all of its project water through irrigation organizations, especially irrigation districts. Thus after that date the opportunity to use general tax revenue meant that irrigation organizations were no longer simply a way of farmers contracting among themselves to provide irrigation infrastructure. Rather, access to the federal treasury meant that the size and type of irrigation organizations was influenced by the opportunity to capture subsidies. 


�  For a more complete discussion of the factors influencing farm size see Allen and Lueck (2002, 182-183).


� However, until 1931, California eschewed limited liability and imposed pro-rata liability on shareholders for the unpaid debts of the corporation (Gevurtz, 2000, p. 28).  California’s holdout role in the “race to the bottom” among states during the late nineteenth and early twentieth century in liberalizing their corporate codes to attract corporations might be a factor in the early use of public irrigation districts in California under the 1887 Wright Act.   


� The role of public utilities in the distribution of irrigation water is beyond the scope of this paper.  


� The treatment of a commercial irrigation company’s water rights varied under state law from that of appropriator to that of agent (Hutchins et. al., 1953, p. 50).  For example, in Colorado, a literal application of the prior appropriation doctrine resulted in the water right held jointly by the company and the landowner since the company diverted the water and the landowner’s application of the water created the beneficial use.  Bd. Of Comm’rs of Jefferson Cty. v. Rocky Mtn. Water Co., 102 Colo. 351, 79 P.2d 373 (1938).  


� See, for example, Wyo. Const. Art. 8, § 1 and Colo. Const. Art. XVI, § 5.  


� When the mutual irrigation company owns the appropriative water right, viewing the shareholder’s interest in the water right as a contractual right rather than an ownership right makes more sense. 


� Utah is an exception.  


� This chameleon like quality enabled the Wright Act to pass muster when its constitutionality was attacked as a taking of private property for a private use in violation of the Fifth and Fourteenth Amendments of the United States Constitution.  The Supreme Court held that the Wright Act was constitutional since the irrigation of arid land was a public purpose and the process for establishing a district met procedural due process requirements.  Fallbrook Irrigation Dist. v. Bradley, 164 U.S. 112 (1896).  


� Although the Bureau of Reclamation is a type of irrigation organization, it is not treated in this paper, since it represents a very different form than farmer-owned and farmer financed irrigation. The Bureau of Reclamation was supposedly created with financing from land sales within the states. However, no interest was charged on the initial cost of the project which meant a subsidy of 48 to 95 percent of initial cost (Wahl l989, Table 2.1). The subsidy also was increased by the repeated extension of the payback period and the deferment of payments. For a more extensive discussion of the Bureau of Reclamation see Anderson and Hill (2004, 197-199). 


� Idaho and Kansas, which allowed all qualified voters under the general election laws to vote, limited bond elections to landowners (Hutchins, January 1931, p. 14).  


� The constitutionality of restricted and weighted voting systems in irrigation districts was upheld by the United States Supreme Court in Ball v. James, 451 U.S. 355 (1981) under the rationale that one-person, one-vote requirements do not apply to special purpose districts acting as a business enterprise and benefiting a specific group of landowners.  


� Irrigation district enabling statutes generally allowed the county commissioners at the formation hearings to exclude lands which, in their judgment, would not benefit from the irrigation project (see, for example,


Cal. Wat. Code § 20845 (2006; originally enacted in 1897).  In all states except Kansas, it was also possible for landowners to petition to be excluded from the irrigation district after the district was formed


(Hutchins, January 1931, 101-104).  


� Smith (1983) has argued that irrigation districts represented a form of rent-seeking. However, McDevitt (1994, 88-95) presents convincing evidence that irrigation districts prior to receiving Bureau of Reclamation water did not represent significant rent-seeking. His argument is based upon three findings: a) the predicted yes vote from Smith’s rent-seeking model was 38.5 per cent, while the actual yes vote exceeded 90 per cent, b) the possibility of exclusion (see endnote 13) meant that rent-seeking was much more difficult, and c) empirical testing does not confirm Smith’s hypothesis that irrigation districts would price water below marginal cost. 





