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Abstract

Increased water use efficiency on irrigation farms is viewed as a source of water savings in semi-arid regions like southern Alberta where 71 percent of consumptive water use is for irrigation purposes.  Alberta’s Water for Life strategy, the blueprint for long-term water planning, views increased water use efficiency as essential to improved water management. This study examines the rate at which water use efficiencies have been, and plan to be increased by employing improved technologies and management practices. Findings from a survey of irrigators reveal that adopting improved technologies has been occurring at a decreasing rate and the rate is likely to continue to decrease in the future.  The research indicates that the main reasons why irrigators adopt new technologies are to increase yield, and to save energy and labour costs, with saving water considered a significantly less important reason. Reflecting that irrigators perceive financial constraints as one of the main impediments to invest in further improvements, our research indicates that the level of subsidies or commodity price increases required to convince them to make such investments are considerable. While further processing facilities in the area offer opportunities to grow specialty crops and thereby improve the financial position of irrigators, most specialty crops are high water users, not water savers.  Improved water use efficiency could be advanced through greater promotion and education of improved water management practices.
Introduction

Irrigation of crops is a major consumer of water in Alberta, accounting for 71% of consumptive use of surface water in the province (AENV, 2002).  Virtually all irrigation activity in Alberta takes place within the South Saskatchewan River Basin. Private irrigators and 13 irrigation districts account for 75% of the total volume of SSRB allocation (AENV, 2002). So heavy are the demands for water in this basin that the government announced in late 2005 that Alberta Environment will stop accepting applications for new licenses for the Bow, Oldman and South Saskatchewan river sub-basins until the Minister of Environment specifies how water not currently allocated should be used  (AENV, 2005).

Following an extensive process of public consultations and debate, the Alberta government released a strategy for the future management of water in Alberta (AENV, 2003).  Entitled Water for Life, the strategy notes that water resources in the SSRB are fully or over committed and that demand for water is likely to continue to grow due to Alberta’s continuing population and economic growth as well as increased demand from in-stream users. The strategy projects that water use efficiency and productivity can be increased by the use of economic instruments.  

Worldwide, water efficiency in irrigation tends to be low, with national averages in the range of 25% to 50% (Tiwari and Dinar, 2001).  In Alberta, water use efficiency (a measure of technical efficiency, defined as the amount of irrigation water applied and retained within the active root zone as a percentage of the total amount of irrigation water delivered to the on-farm system) under existing irrigation techniques is estimated at 71% (AIPA, 2002).  Water use efficiency in Alberta has been improved through the gradual movement away from surface irrigation, with about 30% water use efficiency, to wheel-move and ultimately to the most efficient, low pressure centre pivots that can achieve 80% water use efficiency or more (AIPA, 2002).  A five-year monitoring program from 1996 to 2000 found that return flows varied considerably across irrigation districts in southern Alberta from as low of 7% to as high as 56% of gross diversions (AIPA, 2002).  No separate data exists for loss of water through evaporation.  That loss is counted as a component of on-farm efficiency in the data contained in Table 1.  

The purpose of this study was to determine the actions and intentions of irrigators in southern Alberta to adopt improved technologies or management strategies to increase water use efficiency on their farms, a principal goal of Alberta’s Water for Life strategy.

This follows upon a previous study, conducted in 2005, where the managers and board members of the 13 irrigation districts in southern Alberta were surveyed to determine the industry’s perceptions of the Water for Life strategy and its main objectives and policy instruments (Bjornlund et al., 2007). That study found little support for the use of economic instruments and that further gains in water use efficiency would likely be far below the target outlined in the Water for Life strategy. It also was found that further adoption of improved technologies or management practices likely would vary across the 13 districts depending on physical production conditions and other factors.  Rather than dealing with executive members of the irrigation districts, this study focused directly on the actions and perceptions of irrigators themselves.  The specific objectives of this study were to:
1) Determine the actions taken by irrigators to improve water use efficiency on their farms and their intentions to make improvements in the near future;

2) Determine the main drivers and impediments to adopting more efficient irrigation techniques and management practices;
3) Determine the factors that influenced the decisions of irrigators with respect to making improvements to water use efficiency; and

4) Gauge whether or not irrigators would be likely to invest in improved technologies or management practices under alternative crop price and subsidy scenarios.  

The next section of this paper includes a review of the literature on the effectiveness of using improved irrigation technologies and management practices to achieve higher levels of water use efficiency.  This is followed by sections on study area, methods employed, major results, and conclusions.  

Literature review
Reducing evaporation through technological and management improvements has been advocated as an important source of real water savings and, in jurisdictions like California, this could be a significant measure.  Evaporation losses from sprinkler systems in that state, which are currently used on about 34% if irrigated area, are estimated to be as high as 9%.  The more efficient drip and micro-sprinkler techniques are used on only about 10-15% of the land (Wilkenson, 2000).  But studies have found that the adoption of new irrigation technologies tends to be protracted. In the Pacific Northwest, for example, where there is a perceived unconstrained water supply, it was found that transition to new technologies has been relatively slow (Schaible et al. 1991).  In Colorado, surveys found that water conservation is not a significant incentive to change irrigation management and irrigators implement improved technologies only when they are practical, economical or when other significant motives exist (Bauder et al. 1997). Ultimately a variety of economic, environmental and institutional factors affect farmers’ choices of irrigation technology, resulting in varying rates of adoption (Scheirling et al. 2006). Generally, it has been found that improved technologies are more likely to be adopted on lower quality land, when crop prices are high and when the costs of switching technologies are low (Scheierling et al. 2006).  Marques et al. (2005) found that the adoption of irrigation technologies is affected by water supply reliability. 

Whether water saved through the adoption of improved technology or management practices results in more water being available for the environment or to satisfy new urban or industrial demand is contingent on the definition of water rights.  In many areas, including Alberta, irrigators have the consumptive right to all the water they are permitted to divert. If they save water by improved on-farm irrigation efficiency (by using less water or by reducing evaporation), it is at the irrigator’s discretion how the water saved is used. Perhaps the irrigator will divert less water or increase return flow, but it is also possible that the water saved might be used elsewhere on the farm or even sold to other irrigators (where this is permitted). Scheirling et al. (2006) concluded that water saving occurs only where there is a decrease in the number of irrigators, a shift to less water consuming crops or a reduction in the area irrigated.  

Improved management practices, as opposed to adoption of new technologies, has perhaps the greatest potential to reduce irrigation demand for water and increase the quality of water draining from irrigated regions to sensitive receiving environments (McCrea & Rivers, 2003). Best management practices have been defined as “practical, affordable approach(es) to conserve a farmer’s soil and water resources without sacrificing productivity” (Ontario Agriculture and Rural Affairs, 2007, p.1).  The primary objective is to “apply the right amount of water at the right time while maintaining the higher yields attributable to irrigation” (Virginia Cooperative Extension, 2000, p.3).  Best management practices include, for example, monitoring soil moisture conditions, paying closer attention to the water needs of the crop, and scheduling irrigation to take place at times with minimum evaporation.  Since these decisions are made by individual irrigators, outcomes will vary according to a range of site and irrigator specific factors (Skewes & Meissner, 1998).  

There is limited literature on the adoption and extent of use of irrigation best management practices. A study of Colorado irrigators in 1997 found that not many producers had incorporated irrigation best management practices in their operations (Bauder et al. 1997).  A later survey in 2000-2001 had similar findings (Bauder & Waskom, 2004).  In Western Australia, where, unlike other areas of Australia, the cost of water is relatively insignificant in terms of total farm costs, adoption of improved water efficiency practices has not been widespread (McCrea & Rivers, 2003).  Therefore, although data are limited, there seems to be opportunities for greater adoption of best management practices, some of which require minimal financial outlays but rely more heavily on education and extension services.

The idea that higher levels of water use efficiency implies that agricultural crops will be produced with less water and the saved water can then be made available for other users has been challenged by many researchers in the international literature (Whittlesey, 2003; English et al., 2002).  These researchers have found that the main purpose of adopting improved technologies for water application generally is to increase yields, not to save water. The result of the introduction of new technologies and management practices that increase water use efficiency often has been an increase rather than a decrease in water consumption (Whittlesey, 2003; English et al., 2002). Hence, many now argue that increased efficiency of water use is likely to increase overall consumption of water and reduce return flow for downstream users. In a basin-wide context, where return flows can be very significant, this implies less water within the basin and ultimately a tradeoff between upstream agricultural benefits and downstream users and in-stream purposes. Whittlesey (2003) therefore advised against practices such as subsidizing adoption of irrigation technologies. Huffaker and Whittlesey (2003) warned that most United States legislation focuses on the impacts that farmers’ increased irrigation efficiency has on the level of their own irrigation diversions, resulting in an increase in the consumptive use of water “funded by an involuntary water transfer and tradeoff of agricultural benefits from a downstream irrigator” (p.59).  

Study Area

In this study, we conducted a mail survey of irrigators in the Taber and Raymond Irrigation Districts in 2006. The Raymond and Taber Irrigation Districts have quite distinct production characteristics representing the two groups of districts on the Oldman River and the southern tributaries identified by Bjornlund et al., 2007 and, as such, are representative of the broader irrigation industry in this part of the SSRB.  The two irrigation districts are located south and east, respectively, of the city of Lethbridge (Map 1).  

Raymond, the smaller of the two irrigation districts, consists of 320 irrigators while Taber consists of 490. Raymond also has a significantly smaller number of assessment roll acres – about 46,300 compared to Taber’s approximately 82,500.  Raymond has fewer frost free days and heat units relative to Taber and has soils that are dark brown chernozemics compared to brown chernozemics in Taber. Raymond, located near the foothills of the Rocky Mountains, also has more undulating land that is not conducive to centre pivot systems and also a far less certain water supply than does Taber. Located within the Taber district are vegetable processing plants that are not available in the Raymond area (Bjornlund et al., 2007). These factors have led to significantly different production and technology adoption patterns in the two districts.  While both irrigation districts have an almost equal proportion of cereal production (about one-third), Raymond has a substantially higher proportion of irrigated land in forage production while Taber has considerably more in specialty crop production (Table 2).

Reflecting the differences in production and physical conditions, irrigators in the two districts also have adopted different irrigation methods. A much larger proportion of land in Taber is irrigated using the more water efficient and capital intensive method of pivot sprinklers while a much larger proportion of land in Raymond is irrigated using the less water efficient and less costly method of wheel move (Table 3).

Methods

Questionnaires were developed to solicit information on irrigators’ actions and intentions about increasing water use efficiency on their farms. Many of the questions sought information on irrigators’ use (or intended use) of a set of improved irrigation technologies and management practices in three distinct time periods: historical (prior to 2001), recent past (2001-2006), and future (2007-2012) (Table 4).  Further questions asked respondents about the drivers and impediments to adoption of improved irrigation methods and the extent to which improved crop prices or subsidies for inputs might affect their decisions to employ methods that would increase the efficiency of water use on their farms.

Following pre-testing of questionnaires and approval by the University of Lethbridge Human Subject Research Committee, the questionnaires were sent by mail on December 14, 2006 to all 810 registered irrigators in the two districts: 320 in the Raymond Irrigation District and 490 in the Taber Irrigation District.  A reminder postcard was mailed 10 days later.  One hundred and fifty questionnaires were returned, representing a 19% response rate.

Results
Adoption of more water efficient irrigation technologies
Generally, a statistical significantly higher proportion of the farmers who adopted improved irrigation technologies and management practices: a) had relatively larger irrigated areas (more than 65 hectares); b) did not depend on off-farm work; c) had a majority of their irrigated land in specialty crop production; and d) had a majority of irrigated land under low pressure pivot systems.  Findings also indicated that significantly more technological adoptions were made prior to 2001, that the rate of adoption slowed considerably during the last five years, and that the adoption rate is likely to further slow over the next five years (Table 5). 


Conversions from surface to wheel move, and wheel move to pivot systems, were undertaken by about one-third of survey respondents prior to 2001.  From 2001 to 2006 the only improved technology adopted by a higher proportion was the change from high to low pressure pivots.  This is not unexpected given the significant increase in energy prices that occurred over that period.  In the 2007 to 2012 period, relatively few irrigators plan to undertake major changes that involve switching from surface to wheel move, wheel move to pivot, or surface to pivot.  A few respondents (12%) intend to change from high to low pressure pivots, again probably prompted by high energy prices. These changes also are likely to be made by irrigators who, prior to 2001, changed to pivot systems and now, with improved technologies available and increased energy prices, might be tempted to make additional technological improvements. 
The purchase of a computer panel for the pivot was, in addition to changing from high to low pressure pivots, the improvement that most respondents anticipated making over the next 5 years, with 12% expecting to do so. This represents a steady increase over time with about 31% of irrigators likely to have this in place by 2012.  
These findings suggest that most measures to increase water use efficiency through the adoption of new technologies, which are viable under current financial conditions, already have been made.  As this study discovered (as detailed in a subsequent section) this could change if some form of public support is forthcoming or the financial conditions in the farm economy improve as a result of, for example, higher commodity prices or increased access to processing facilities,.  
The adoption of more water efficient management practices
As Skewes and Meissner (1998) reported, since decisions to improve management practices are made by individual irrigators, outcomes will vary according to a range of site and irrigator specific factors.  The most wide-spread improved management practice revealed in this survey was basing irrigation decisions on an assessment of the soil moisture content by either visually inspecting the crop conditions or by taking soil samples using an auger and physically feeling the moisture level of the soil.  This latter measure was implemented by 36% of irrigators prior to 2001 (Table 6) and by 2006 55% of irrigators were using the technique. In the future, very few additional irrigators plan to start using either of these methods. The impetus now is to start monitoring soil moisture using monitoring instruments such as potentiometers, which is the next step in more accurate soil moisture monitoring and irrigation scheduling.  By 2006, 8% had started using these devices on their farms and another 9% are planning to do so in the next five years. 
Other survey findings indicate that the influence of soil moisture instruments on irrigation scheduling is more significant than the figures in Table 6 indicate. When asked how important various factors were when making their decisions about when and how much to irrigate, 43% said that data from moisture sensing devices were important in determining when to irrigate and 30% said that such data were important in determining how much to irrigate. This could indicate that people who have not invested in these instruments on their own farm are using observations from other farms or relying on consultants to conduct measurements and provide advice.
Perhaps reflecting the availability of new technologies, there appears to be very low adoption of the use of computers or phones to turn water on and off and/or monitor the position of pivots, with 7% of irrigators adopting these practices by 2006 and an additional 10% anticipating adoption over the next five years.  Scheduling irrigation using internet tools like the Alberta Irrigation Management Model (AIMM) or the Irrigation Management Climate Information Network (IMCIM) appears to have relatively limited use but adoption increased markedly during the 2001-06 period and appears to be still growing though at a slower rate.  By 2006, 19% reported that they used private consultants and an additional 4% indicated that they intend to start using them over the next five years. 
Reasons for implementing new technologies and management practices
The literature reveals that a primary reason to adopt new irrigation technologies is to improve yields (Whittlesey, 2003; English et al. 2002).  Irrigators in this survey also indicated that improved yields was their primary reason for adopting improved irrigation technologies but other factors also had an important influence on their decisions. Respondents were first asked to rate how important each of a set of reasons was for adoption and then to nominate which of the reasons they considered to be most important (Table 7). The responses to the first question indicate that their decisions were influenced by a number of factors such as increased yields, reduced costs and added security during drought (rated as important by 58 to 91% of respondents). When asked the most important reason, 56% indicated it was to improve crop yield or quality.  Reducing labour and energy costs also were important reasons.  Reduction of water use was ranked as the most important reason by only 9% of respondents.  Reducing water use for its own sake was of less importance historically as well as currently – irrigators indicated that they invest in more water efficient technologies mainly to improve their financial bottom lines. This confirms previous findings that very few irrigators would like to see saved water go to the environment and urban uses (Bjornlund et al., 2007).
Reasons for not implementing new technologies and management practices

When asked to identify the reasons for not adopting improved technologies or management practices, nearly half (47%) indicated that they believe they already have done whatever they practically can; (a significantly higher proportion of farmers who depend on off-farm work gave this reason). Many suggested that it was not practical to make any more changes, especially due to financial constraints (39%); (irrigators with less than 65 ha of irrigation and with gravity irrigation gave this reason significantly more often); and constraints related to the physical conditions of the property (32%). When asked about the most important reason, the highest percentage (25%) indicated that they already use all the water saving practices that are practical. The second highest (21%) indicated that their financial situation did not permit the investment.  Poor commodity prices and physical field limitations also were noted by many. A significantly larger proportion of respondents with more than 65 ha of irrigation referred to low commodity prices.  This may reflect the higher dependence on non-farm income for those who have smaller irrigated areas. The two most important reasons were the same as those that emerged from a survey of southern Alberta irrigators conducted by Johnson et al. in 1998.    But financial constraints were perceived as an impediment by fewer respondents in 2006 than in the Johnson et al. survey (Johnson et al., 1998). Interestingly, the reason “I have sufficient water supply” was given as an important factor by only 26% and as the main reason by only 3% of survey respondents, indicating that concerns over water supply may be a factor that influences change. This confirms the experience from the Pacific Northwest and Colorado where, as noted in the literature review, perceived unconstrained water supply resulted in disinterest in water conservation and implementation of new technologies.  Concerns over water supply in this study also are reflected in the fact that 73% rated the ability to irrigate more land during drought as a very important reason for adopting improved technologies and management practices.
Measures Needed to Stimulate Investments in Improved Technologies
In the literature, the financial situation of irrigators stood out as an important reason for not implementing changes. We therefore asked the irrigators to rank three different types of financial assistance in order of importance in encouraging investments in more efficient irrigation equipment.   A cash subsidy was ranked as the first choice by 71%; a much smaller percentage of respondents preferred subsidized borrowing rates (23%) or accelerated depreciation (10%)
. 
Irrigators were then asked at what level of subsidization they would consider (a) improving their existing equipment and (b) investing in a new low pressure pivot system, based on 65 hectares (Table 8).  Close to 50% indicated that a subsidy in the range from $5,000 to $10,000 would be needed to improve existing equipment and close to 50% of respondents indicated that a subsidy in the range from $10,000 to $30,000 would be needed to invest in a new low pressure pivot.  Given that the approximate cost of a new low pressure pivot system is $60,000 to $65,000
, it appears that a significant subsidy would be necessary to stimulate investments in this improved technology. These findings are consistent with those by Scheirling et al. (2006) who found that technology adoption begins to occur only when the 60% subsidy level is reached.  Their study found that when the subsidy level reaches 80%, 85% of the area would be irrigated with the most advanced technology.  
Irrigators were asked what minimum level of commodity price increase, over 2005 reference prices, would be required to convince them to (a) improve, or (b) replace, existing irrigation equipment (Table 9). To undertake either initiative, a large percentage of irrigators indicted that they would require major price increases: 42% indicated that a 40% increase would be required to improve existing equipment and 55% indicated that a 40% increase would be required to replace existing equipment.  These results underline findings reported earlier that financial constraints are a significant barrier for many irrigators.
Specialty crop production has been increasing in the study area and has been one of the main drivers of an improved farm economy. The survey explored the demand for additional processing facilities and what it would mean for the adoption of more water efficient irrigation technologies and management practices. A considerable number of respondents reported a willingness to expand production of high value products if more processing facilities were available, including processing of alfalfa (39%), timothy hay (18%), vegetables (23%), potatoes (16%) sugar beets (12%) and dry beans (14%). More than half (53%) said that they would be prepared to invest in measures that would improve water use efficiency if such processing opportunities were available.
Conclusion
The rate of adoption of new technologies has been slowing over time and is likely to slow further in the future.  Many irrigators already have invested in low pressure centre pivot irrigation systems while financial constraints continue to present a major obstacle to adoption for remaining irrigators.  To stimulate investment in more efficient technologies, it appears that irrigators would require substantial subsidies or commodity price increases and/or increased access to secure contracts for specialty crops from processing companies.  Concerns over water supply and energy and labour costs are the driving factors behind adoption, while financial constraints, physical field conditions and limiting growing conditions are the major barriers to adoption.  Saving water is not a driving factor, reflecting the absence of irrigation water pricing in southern Alberta (irrigators pay a flat fee per assessed acre for administration and rehabilitation) and the fact farmers in most years have had adequate water. Most irrigators who have not yet converted to centre pivots for irrigation are unlikely ever to do so as many of them have no expectation of family continuity of their farm (48% of respondents). Many of them avoid additional financial strain as they see themselves through to retirement. For these properties, adoption of improved technologies will evolve as the current generation retires and the properties are amalgamated with surrounding larger and financially viable properties, given the agro-economic fundamentals to justify such investments.
From a policy perspective, if achieving water savings is the objective, then supporting adoption of improved irrigation technologies is unlikely to achieve the desired outcome. Since the primary motivation of irrigators is to increase crop quality and quantity or reduce costs, as has been found in other studies, and given that return flows can run as high as 56% of gross diversions, increased water use efficiency is more likely to increase water consumption, not reduce it. Reduced evaporation may ultimately provide the only water saving from this approach. Indeed, these results support conclusions from experiences elsewhere that advise against measures such as subsidizing adoption of irrigation technologies to reduce irrigation water consumption.  Such measures may be counter-productive, as well as involve major expenditures of public funds. 
The greatest potential for water savings might be through concentrating on promoting more efficient water management practices.  Monitoring soil moisture is widely practiced but there seems to be considerable scope for greater use of soil monitoring instruments.  Using a computer or phone to turn water on and off and/or monitor the position of pivots, and using internet sources to schedule irrigation are relatively new enhancements to water management that also have potential for greater adoption. These measures are not capital intensive but instead require a promotion and education campaign that requires significantly less public funds. In addition, policy instruments also must be put in place to ensure that saved water is transferred to new users or in-stream purposes.
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Map 1. Thirteen Irrigation Districts in Southern Alberta

Source: http://www.agric.gov.ab.ca/irrigate/irrbase.htm

	

	
	
	
	
	

	
	
	
	
	

	


	Table 1: On-farm application efficiencies based on methods and equipment (%), weighted mean

	Year
	Efficiency

	1965
	34

	1980
	58

	1990
	60

	1995
	67

	1999
	71

	Source: AIPA, 2002

	

	


	

	
	
	
	
	

	
	
	
	
	

	

	

	

	


	Table 2: Crops on Assessment Roll  (% of hectares), 2006

	Crops
	Raymond
	Taber

	Cereals
	36
	25

	Forages
	56
	33

	Oil Seeds
	7
	3

	Specialty Crops
	1
	35

	Other
	0
	3

	Source: AAFRD, 2007


	Table 3: On-farm Irrigation Method, (% of hectares), 2006

	Method
	Raymond
	Taber

	Pivot Sprinkler
	39
	72

	Wheel Move
	50
	24

	Gravity
	9
	4

	Other
	2
	0

	Source: AAFRD, 2007


	Table 4: Improved Irrigation Practices

	Improved Technologies
	Improved Management Practices

	Convert from surface to wheel move
	Monitor soil moisture using visual crop  inspection

	Convert from wheel move to pivot
	Monitor soil moisture using hand auger and feel method

	Convert from surface to pivot
	Monitor soil moisture using soil monitoring instruments

	Convert from high pressure to low pressure


	Start to turn water on and off using computer or phone

	Purchase a computer panel for pivot
	Start to use computer programs

	
	Start to use private consultants


	Table 5:  Adoption of Irrigation Technologies
(% of Respondents1)
	

	Type


	Never
	before 2001
	2001-06
	2007-12

	Surface to wheel move
	57
	37
	5
	3

	Wheel move to pivot
	49
	33
	20
	10

	Surface to pivot
	86
	10
	3
	2

	High to low pressure pivot
	55
	16
	23
	12

	Purchase computer panel
	69
	7
	16
	12


1 Irrigators could have implemented these measures over a period of time and hence they are counted in each time period 
	Table 6:  Adoption of Improved Management Practices

(% of Respondents)
	

	Type
Start to:
	Never
	before 2001
	2001-06
	2007-12

	Monitor moisture using visual crop inspection
	43
	47
	9
	1

	Monitor moisture using hand auger and feel method
	44
	36
	19
	1

	Monitor moisture using soil monitoring instruments
	83
	3
	5
	9

	Use computer/phone
	83
	1
	6
	10

	Use AIMM or IMCIM
	86
	2
	7
	5

	Use private consultants
	77
	10
	9
	4


	Table 7: Main Reasons for Implementing Change

	
	% or respondent rating reason:

	Reason
	not or little imp.¹
	some imp.¹
	Very imp.¹
	most imp²

	To improve crop yield or quality
	6
	2
	91
	56

	To reduce energy costs
	13
	15
	73
	13

	To reduce water use
	11
	21
	68
	9

	To reduce labour input
	18
	13
	68
	16

	To reduce fertilizer or pesticide losses
	20
	17
	63
	1

	To reduce soil erosion
	26
	16
	58
	2

	To irrigate more land with same amount of water during times of water restrictions
	11
	16
	73
	1

	¹ Respondents were asked to rate how important each reason was on a 1 to 5 scale with 1 being not important and 5 very important. In this table a rating of 1 or 2 is 'not or little important', 3 is 'some importance' and 4 or 5 are 'very important'. 

2 Respondents were asked which reason was most important.


	

	
	

	
	

	
	

	
	

	

	
	

	
	

	
	

	
	


	Table 8: Level of Subsidization Based on 65 Hectares
(% of Respondents)

	Improve existing equipment
	Invest in new low pressure pivot

	Level
	Percent
	Level 
	Percent

	Less than $5,000
	18
	Less than $10,000
	20

	$5,000 to $10,000
	47
	$10,000 to $30,000
	49

	Over $10,000
	34
	Over $30,000
	31


	Table 9:  Minimum Commodity Price Increase to Improve and Replace Irrigation Equipment
Percent of Respondents

	Price Increase
	Improve
	Replace

	10%
	5
	5

	20%
	21
	8

	30%
	32
	32

	40%
	42
	55


� Research Associate, Department of Economics, University of Lethbridge


� Canada Research Chair, University of Lethbridge and Associate Research Professor, University of South Australia


� Professor and Research Chair, Department of Economics, University of Lethbridge


� The percentages add up to more than 100 because one respondent rated all three options as first choice and a small number did not rate every option.  Therefore, the percentage reported is the number of respondents who rated the options as first out of the total of those who rated the option.


� Estimate obtained from New-Way Irrigation Ltd., Lethbridge, telephone conversation, May 17, 2007.
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