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Nebraska’s greatest water policy challenges are how to cost-effectively and equitably meet our 

obligations to Kansas under the terms of the Republican Basin Compact; how to cost-

effectively and equitably meet our obligations in the Platte Basin as specified in the current Co-

operative Agreement with Colorado, Wyoming, and the U.S. Department of Interior; and how 

to balance the needs of current and future generations as we pursue the development of inte-

grated management plans under the general framework of LB962. Embedded in all three of 

these challenges is the need either to reduce our current consumptive use of water, or to find 

cost-effective ways of augmenting water supplies as a substitute for decreasing consumptive 

use.  

 

Most of the current policies that address these general objectives are focused on reducing irri-

gation. Reducing irrigation is a vital part of the long-term policy agenda, because over 90 per-

cent of the consumptive use of water in Nebraska is for irrigation. It is, however, not the only 

available option. Supply augmentation methods such as modified reservoir management, new 

surface water storage facilities, and reduction in water-consuming riparian vegetation (which 

by definition, is vegetation found along the banks of rivers and streams) should also be consid-

ered.  

 

The economic questions associated with this full range of options include: 

1. What is the least cost method of reducing consumptive use of water in irrigation? 

2. How will irrigators be affected by irrigation reduction programs such as allocation 

or forced reductions in irrigated acres? 

3. How will the Nebraska economy be affected by reduced irrigation programs? 

4. How will local communities be affected by reduced irrigation? 

5. Who should bear the cost of irrigation reduction programs: irrigators, NRDs 

(Natural Resources Districts), or the State of Nebraska? 

6. Do we have any economically efficient supply augmentation options, such as stor-

age facilities for capturing and storing excess stream flow during high flow years, 

or phreatophyte control programs, which could make a major difference? A phrea-

tophyte is a plant having roots that can easily access water near rivers and streams. 

 

This report focuses on the first five of these issues, all of which involve various dimensions of 

reduced irrigation. This emphasis reflects the questions that are currently the focus of policy 

discussions and addresses only the options that can be implemented and have a major impact 

in the next few years. Supply augmentation options (Item 5) are discussed in general terms, 

but too little is known at the present time to address these options empirically.  

   

What are the costs associated with reduced irrigation? When irrigation is reduced, agricultural  

production and farm income is reduced, which then affects the off-farm economy. Reduced 

agricultural production means that there is less income coming into the region and less busi-

Introduction 
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ness for those who supply farm inputs or handle farm outputs. These effects ripple through-

out the economy and can potentially result in major reductions in aggregate income and em-

ployment. If these aggregate economic effects are sustained without offsetting economic 

growth in other basic sectors of the regional economy, it can lead to smaller rural communi-

ties, a diminished tax base, and other general changes in the quality of life.  

 

The economic costs of reducing irrigation fall into two categories, variously called on-farm, or 

direct costs, and off-farm, or indirect costs. On-farm economic costs can be defined as the 

change in net economic returns to agricultural production that result from implementing an irri-

gation reduction policy. Policy implementation results in either a change in production costs and/

or a change in revenue for the farm business, which when expressed as a change in net returns 

(revenues minus costs) represents a part of what it costs society to implement the policy. On-farm 

costs are computed as a change in net returns rather than a change in profits to avoid confusion 

associated with who pays this cost. If there is no effect on tax liability and there is no public sub-

sidy, then the entire on-farm cost is paid for by the producer and “change in net returns” is 

equivalent to “change in after-tax profits.” If there is a subsidy or a change in tax liability, then 

part of the on-farm cost is paid for by producers as a change in after-tax profits and part by other 

taxpayers. In all cases, however, the estimated change in net returns represents the full on-farm 

cost of policy compliance, regardless of who eventually pays this cost.  

 

Off-farm costs from irrigation reductions, sometimes called indirect costs, are those costs which 

result from changes in agricultural production and farm income. This cost component is not as 

tightly defined as the on-farm cost in literature or in practice. However, change in regional house-

hold income (defined as the amount of money available to everyone in the region for personal 

consumption spending) is the most common indicator of off-farm costs. It is used in this analysis 

to measure in monetary terms how the quality of life in a region is affected when irrigation de-

clines, though this monetary measure may not adequately reflect other off-farm economic conse-

quences, such as changes in employment and regional tax revenue.   

 

Why are irrigation reduction costs important? In discussions of policy options for reducing irriga-

tion, the questions and concerns that emerge most often are: 1) can irrigators afford it; 2) how will 

other businesses be affected; 3) how will local communities be affected; 4) should the on-farm 

costs be paid by irrigators or subsidized by taxpayers; and 5) how should the costs be distributed 

between the State and NRDs? Knowledge of the costs associated with reducing irrigation is neces-

sary for addressing these questions objectively.  

 

The economic cost of reducing irrigation depends on both the policies used to achieve it and on 

the profitability of irrigation at the time the reductions occur. There are two general policy op-

tions: either regulate the amount of water applied, usually called allocation, or reduce the number 

of irrigated acres. Irrigated acres could be reduced using regulations or through leasing or pur-

chasing irrigation rights. What these options cost depends on the profitability of irrigation, which 

in turn depends on rainfall, crop prices, irrigation costs, other production costs, and on crop wa-

ter requirements.  
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Procedures and Data for Estimating On-Farm Costs from Allocation 
 

The on-farm cost of allocation equals the difference in net returns due to a reduced water sup-

ply, assuming no change in capital costs.1 Water Optimizer, a management tool developed by 

Supalla and Martin, UNL, was used to compute the differences in net returns using prices 

and costs that reflect 2010 conditions. The crop production costs incorporated in Water Opti-

mizer are based on 2010 Crop Budgets developed by Roger Wilson, Department of Agricul-

tural Economics, UNL (Table 1). The costs for each crop include yield-dependent costs, other 

variable production costs, and irrigation costs (Table 1). Yield-dependent costs include all 

costs that vary with crop yield. Grain handling, drying grain, and nitrogen fertilizer are the 

main yield-dependent costs. Other production costs include those costs associated with pro-

ducing a crop, such as seed, chemicals, fertilizer, and field operations, and these costs are 

variable in the sense that they can be avoided if the crop is not produced. Costs that are unaf-

fected by how much irrigation water is available,  such as overhead and management 

charges, insurance, and some depreciation costs, can be ignored. 

 

Crop Prices and Production Costs 

 
Irrigation costs in 2010 range between $4.00 and $15.00 per acre-inch applied, reflecting differ-

ences in the type of irrigation system, pumping depth, energy source, and energy price. This 

analysis assumed a mid-range irrigation cost of $10.00 per inch applied, but also addressed the 

implications of higher or lower irrigation costs where appropriate.  

 

Annual property taxes on agricultural land were assumed to be 1.75 percent, levied on 80 per-

cent of the market value of the land. Property taxes are a relevant consideration only when re-

tiring irrigated land and only if conversion of land from irrigated to dryland results in a 

change in property taxes. 

 

The baseline crop prices used were corn at $3.75 per bushel; grain sorghum, $3.20/bu.; soy-

beans, $9.00/bu.; and wheat, $5.00/bu. These prices closely correspond to the price forecasts for 

the next few years, which are available from the Food and Agricultural Policy Research Insti-

tute (FAPRI, http://www.fapri.iastate.edu/) and from the Economic Research Service, USDA 

(http://ers.usda.gov/). 
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Table 1. Crop Prices and Production Costs 

 

 
a Includes all costs that vary with yield such as grain handling, grain drying, and nitrogen. 
b Includes costs for seed, chemicals, fertilizer, labor, field operations, and use-related depreciation. Costs 

that are not affected by what crop is produced, such as overhead and management charges, insurance, 

or taxes are excluded. 

Crop Water Requirements 

One of the most important factors influencing the on-farm cost of allocation policies is how 

grain yields are affected by less water. Curves that describe how irrigation water affects grain 

yields are called production functions. Illustrative production functions were estimated for 

four irrigated crops (corn, soybeans, wheat, and grain sorghum) in Gosper County, which is 

centrally located within the irrigated region of Nebraska. These functions depict requirements 

for a relatively inefficient irrigation system having a water use efficiency (WUE) of 0.65, irrigat-

ing a medium soil that has a water holding capacity of 1.5 inches per foot of rooting depth. 

 

Estimating the water applied versus crop yield production functions required four critical in-

puts for each crop and location:  non-irrigated yield, maximum irrigated yield, maximum irri-

gation requirement, and water use efficiency. The values used for these inputs were the same 

as those developed for general use in Water Optimizer (See http://wateroptimizer.unl.edu for 

data sources and procedures) and are shown here in Table 2.  

 

Table 2. Crop Water Requirements and Yield Expectations for Selected Crops, Gosper Countya 

 
a  The estimated irrigation requirement assumes a water use efficiency of 0.65 and a medium soil with a 

water holding capacity of 1.5 inches per foot of routing depth.  

 

  

    

Crop Prices 

($/bushel) 

Yield Dependent 

Costsa 

($/bushel) 

Other Variable Costs Except 

Irrigationb 

($/acre) 

Corn 3.75 .38 271.77 

Wheat 5.00 .33 196.12 

Grain Sorghum 3.20 .38 182.36 

Soybeans 9.00 .08 164.16 

  Corn Wheat 

Grain  

Sorghum 

  Soybeans 

  

Non-Irrigated Yield, Bu./Acre 
75 48 73 31 

Max Irrigated Yield, Bu./Acre 210 77 140 64 

Irrigation Needed for Max Yield, Inches 15.9 7.1 12.9 13.5 
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Production functions relating grain yields to water applied vary substantially by crop, location 

(rainfall), soil, and irrigation system, but the general shape is the same in all cases. Using 

Gosper County as an example, the general shape of the functions and the general relationship 

between crops is depicted in Figures 1 and 2. Figure 1 shows how yields change as more water 

is applied and Figure 2 shows how the value of what is produced changes with changes in wa-

ter applied. Note that crop yield response to water diminishes as more and more irrigation wa-

ter is applied (Figure 1) and that the economic value of water approaches zero as you gets 

closer and closer to maximum yield (Figure 2).   

Figure 1. Typical Relationships between Water Applied and Grain Yields for Central Nebraska 

 
 

Figure 2. Revenue Resulting from Applying Additional Inches of Water 
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Recognizing how the incremental returns to water diminish as more and more water is applied 

to a crop is of crucial importance for understanding the economic effects of reduced irrigation. 

The first inch of water applied to a crop produces a large change in yield and a big economic 

gain, whereas the last inch applied produces very little. This means that modest reductions in 

the amount of water applied to a given crop cost very little per irrigated acre.  

 

Optimum Irrigation Management Strategies  

When Water is Limiting 

 
When water becomes the limiting input, groundwater irrigators have six basic management 

options: improve application efficiency by changing or modifying their existing irrigation sys-

tem; improve irrigation management; increase use of conservation tillage; apply less water 

than the crop requires, called deficit irrigation; plant crops that use less water; and/or irrigate 

fewer acres. However, most producers are already using relatively efficient irrigation systems, 

and conservation tillage practices have been widely adopted, especially in those areas where 

water supplies are scarce and water application regulations are already in place. This analysis 

accordingly considers the cost of implementing water application limits, assuming that pro-

ducers do everything they can to make economically efficient use of the water both before and 

after regulations are imposed. If this is the case, when water allocation rules are imposed the 

producer has only three choices: deficit irrigate, grow different crops, or irrigate fewer acres.  

 

The on-farm cost of reducing irrigation depends on how well producers do when choosing be-

tween these three options. If producers shift to lower-water-using crops when it would have 

been more profitable to adjust through deficit irrigation, for example, then the on-farm costs 

will be higher than necessary. The calculations depicted in Table 3 describe how net returns 

change with different water supply allocations, assuming that producers maximize profits by 

making the best possible use of whatever water is available.  
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Table 3. Profit Maximizing Net Returns by Region and Water Supply Allocation 

 

On-Farm Cost of Allocation Policies 
 

How do the net returns from irrigation change when allocation policies reduce the water avail-

able for irrigation? At crop prices that reflect current conditions, an allocation policy that re-

duces irrigation water applied by 50 percent, for example, would reduce net returns by $61, 

$56, and $38 per acre for three heavily irrigated areas in Nebraska, the Southwest, South, and 

Central Regions, respectively. These values are surprisingly similar, given the geographic dif-

ferences in cropping practices and crop irrigation requirements. When expressed in terms of 

water instead of land, the costs of a 50 percent reduction were even more similar, ranging from 

$92 to $107 per acre-foot of applied water for the regions considered (Table 3).  

 

How do costs per acre-foot of change in consumptive use compare to costs per acre-foot of 

change in water applied? Although the value of irrigation water and the costs of reducing irri-

gation are usually expressed in terms of water applied which is, the most easily controlled 

variable, the most relevant cost from a policy perspective is cost per unit change in evapotran-

spiration (ET). This is because the primary policy concern is not water applied, but rather wa-

ter consumed.2 Estimated costs per unit change in ET are substantially higher than costs per 

unit change in water applied, especially when the amount of reduction in applied water is 

relatively small.  For a well-designed and managed irrigation system, the cost of a one acre-

inch reduction in ET is about double the cost of a one acre-inch change in applied water, if ac-

complished using an 80 percent allocation policy (20% reduction). It is about 50 percent higher 

Water 

Allocation 

(% of 

Demand)

Water 

Allocation

Net 

Returns 

($/Acre)

Water 

Allocation

Net 

Returns 

($/Acre)

Water 

Allocation

Net Returns 

($/Acre)

100% 14.8 $197 12.7 $263 9.8 $283

90% 13.3 $191 11.4 $259 8.8 $277

80% 11.8 $178 10.2 $249 7.9 $269

70% 10.3 $164 8.9 $235 6.9 $262

60% 8.9 $150 7.6 $221 5.9 $254

50% 7.4 $136 6.4 $207 4.9 $245

40% 5.9 $117 5.1 $187 3.9 $227

30% 4.4 $98 3.8 $159 2.9 $217

20% 3.0 $78 2.5 $128 2.0 $203

10% 1.5 $58 1.3 $126 1.0 $188

0% 0.0 $39 0.0 $107 0.0 $175

South East CentralSouthwest
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for a 50 percent allocation (Table 3). These differences would be proportionally larger for less 

efficient irrigation systems and smaller for more efficient systems.  

 

Table 4.  Cost of Reducing Irrigation Using Allocation Policies 

 

 

 

How do crop prices and irrigation system efficiency affect the value of irrigation water? The 

value of irrigation water, and thus the cost of reducing irrigation, is strongly influenced by 

crop prices and water use efficiency. Plus or minus a 20 percent change in the default crop 

prices was found to increase water values by plus or minus 30 percent (Figure 3). Changes in 

WUE had a somewhat smaller impact:  plus or minus a 0.10 point change in WUE had a 15 

percent impact on water values. Combining the effects of crop prices and WUE results in ex-

treme values of $102 per acre-foot of applied water for the low price, low-efficiency case, to 

$270 for the high price, high-efficiency case: a difference of 250 percent. 

 

Differences due to crop prices and WUE suggest that it may be important when formulating 

allocation policy to provide multiyear allocations that allow irrigators the flexibility to use 

more water in high-price years than in low-price years. These differences also mean programs 

that allow for transfers of irrigation rights from low-value inefficient systems to high-value 

efficient systems will reduce the cost of decreased irrigation.  

 

 

 

 

 

 

 

 

Water 

Allocation (% 

of Demand)

Water 

Applied 

(In./Acre)

Cost/AF of 

Reduced 

Application

Cost/AF of 

Reduced 

ET

Ratio of 

ET Cost 

to Applied 

Water 

Cost

Water 

Applied 

(In./Acre)

Cost/AF of 

Reduced 

Application

Cost/AF 

of 

Reduced 

ET

Ratio of ET 

Cost to 

Applied 

Water Cost

Water 

Applied 

(In./Acre)

Cost/AF of 

Reduced 

Application

Cost/AF 

of 

Reduced 

ET

Ratio of 

ET Cost 

to 

Applied 

Water 

Cost

100% 14.8 12.7    9.83

90% 13.3 $53 $116 2.2 11.4 $34 $88 2.6 8.85 $68 $166 2.4

80% 11.8 $78 $141 1.8 10.2 $68 $141 2.1 7.86 $81 $159 2.0

70% 10.3 $89 $136 1.5 8.9 $89 $162 1.8 6.88 $86 $147 1.7

60% 8.9 $95 $134 1.4 7.6 $100 $165 1.7 5.90 $88 $131 1.5

50% 7.4 $99 $133 1.3 6.4 $106 $160 1.5 4.92 $92 $127 1.4

40% 5.9 $109 $147 1.4 5.1 $119 $173 1.5 3.93 $114 $158 1.4

30% 4.4 $116 $154 1.3 3.8 $141 $203 1.4 2.95 $115 $159 1.4

20% 3.0 $122 $160 1.3 2.5 $160 $225 1.4 1.97 $122 $166 1.4

10% 1.5 $126 $164 1.3 1.3 $144 $197 1.4 0.98 $128 $165 1.3

0% 0.0 $128 $166 1.3 0.0 $148 $197 1.3 0.00 $132 $167 1.3

Southw est South East Central
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Figure 3.  On-Farm Value of Irrigation Water at Alternative Crop Prices and Water Use Effi-

ciencies, Central Nebraska* 

 

 
* These values represent the value of irrigation water if the investment in an irrigation system has al-

ready been made, resulting in some sunk irrigation costs which must be paid whether or not irrigation 

actually occurs. Values are lower if the investment has not occurred, because there are no sunk costs. 

 

On-Farm Costs of Reducing Irrigation  

Using Land Retirement Policies 

 

The on-farm cost of land retirement is most often estimated based on the land rental and land sales 

markets. What irrigated land cash rents for, less the rental value of equivalent dryland, with ad-

justments for property tax differences and any contributions to the cost of irrigation, represents 

what land owners and producers think the annual value of the opportunity to irrigate is worth. 

What irrigated land sells for compared to dryland represents what the buyers and sellers of crop-

land think the value of irrigation is in perpetuity. The annual cash rent difference between irri-

gated and dryland, divided by the sales value difference, represents the rate of return to invest-

ment in irrigation for current market conditions. Conceptually, the cost of retiring irrigated land 

for one year using a short-term lease or a regulation is equal to the amount of land rent that is due 

to irrigation, and the cost of retiring irrigated land in perpetuity is equal to the sales value differ-

ence. In both cases it is assumed that the land can still be used to produce dryland crops.  

 

Dr. Bruce Johnson, Department of Agricultural Economics, UNL, annually collects land rental and 

land sales data for the State of Nebraska (Johnson, 2010), with separate estimates for each of the 

seven Nebraska crop reporting Districts. Data for the Southwest, South, and Central Districts were 

used to analyze the economic cost of land retirement.  

0

50

100

150

200

250

300

High Medium Low

Crop Prices

D
o

ll
a
rs

 p
e
r 

A
c
re

-F
o

o
t

WUE=0.65 WUE=0.75 WUE=0.85



14 

The cost of land retirement as defined here is independent of the policy used to meet this objective. 

If regulations mandating some percentage reduction in irrigated acres are implemented with no 

public subsidy, then the full cost accrues to the irrigator, but if a subsidy is paid, then part of the 

cost accrues to tax payers. If the State of Nebraska or an NRD chooses to retire land using a willing 

buyer and willing seller approach, then the amount paid to induce a sale or lease may exceed the 

economic cost as estimated here. It is important to understand, however, that if the payment ex-

ceeds the reduction in net returns from irrigation, which is the true economic cost of the action, 

then the amount of the excess should be considered an income transfer and not a net cost to Ne-

braska. Essentially, the excess payment is an income transfer from tax payers to irrigators. 

 

On-Farm Cost of Temporary Irrigated  

Land Retirement Programs 
 

Short term retirement of irrigated land could be accomplished by public leasing of irrigation rights 

or by regulating the number of acres which can be irrigated. The cost of retiring irrigation using 

short-term leasing was estimated at $83 per acre, ranging from $72 in the Central District to $96 is 

the Northwest. The corresponding costs, when expressed in dollars per acre-foot of applied water 

were very similar for all regions, averaging $80 per acre-foot of reduction in applied water. Esti-

mated costs per acre-foot of reduced consumption from evapotranspiration were significantly 

higher, averaging $107 per acre-foot (Table 5). Costs per acre-foot of reduced consumption are 

higher than the cost per acre-foot of applied water, because only part of the change in applied wa-

ter constitutes a reduction in consumptive use. 

 

Table 5.  Economic Cost of Reducing Irrigation Using Irrigated Land Retirement Policies 

 
Notes: 

1. Land value and land rental data is from Johnson (2010), an annual survey of Nebraska land 

values published by Department of Agricultural Economics, UNL. 

2. Data were compiled assuming 70 percent center pivot and 30 percent gravity systems. 

3. Water applied and water consumed estimates assume a relatively efficient irrigation system that without 

regulations is used to apply 90 percent of the irrigation requirement. Consumptive use esti-

mates are based on relationships embedded in Water Optimizer, an irrigation management 

program developed by Martin and Supalla, UNL. 

 

Cropping 

District

Annual Rent 

due to 

Irrigation 

($/Acre)

Land Value 

to to 

Irrigation 

($/Acre)

Imlied Rate 

of Return to 

Irrigation 

Investment

Water 

Applied 

(In./Acre)

Water 

Consumed 

as ET 

(In./Acre)

Cost of 

Reducing 

Applied 

Water 

($/AF)

Cost of 

Reducing ET 

($/AF)

Southwest 86 1,533 5.63% 14.8 11.1 $69.98 $93.30

South 92 2,051 4.49% 12.7 9.5 $86.93 $115.90

Central 72 2,011 3.56% 9.8 7.4 $87.73 $116.97

        Average 83 1,865 4.56% 12.4 9.3 $80.41 $107.22
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On-Farm Cost of Retiring Irrigated Acres in Perpetuity 
  

Irrigated acres could be indefinitely retired by regulation or by purchasing the right to irrigate. The 

economic cost of doing this is conceptually equal to discounted present value of the expected in-

come from irrigation. In mathematical terms, this means that if irrigation was expected to add an 

average of $100 per acre, per year to the value of land, and if this return was expected to continue 

indefinitely after adjustments for inflation, and if land market participants wanted an investment 

return of 5.0 percent, then the discounted present value (PV) of the right to irrigate would be $2000 

per acre (PV=100/.05 = 2000). If this were the case, one would expect the value of land that could be 

irrigated to exceed the value of the same type of land that could not be irrigated by $2000 per acre.  

 

Land market data for 2010 suggests that the cost of retiring irrigation in perpetuity would average 

$1865 per acre of land, which corresponds to $1804 per acre-foot of water applied and $2407 per 

acre-foot of reduced consumption. Differences by Cropping District were quite large, ranging from 

$1533 per acre in the Southwest to about $2000 per acre in the other two regions. This difference, 

combined with the fact that there is less difference in estimated current annual returns, implies that 

participants in the land market in the Southwest perceive declines in future returns to irrigation, or 

at least a greater risk that this will happen. 

 

How do the calculated costs of reduced irrigation compare to the costs implied by the land mar-

ket? Conceptually, the calculated cost of a zero allocation should be very similar to the cash rent for 

irrigated land, less the cash rent for comparable dry-farmed cropland. If we assume that the typical 

irrigated case results in net returns corresponding to a 90 percent water supply3, then the calcu-

lated cost of no irrigation can be inferred from Table 3. Subtracting the net returns for a zero water 

supply from the 90 percent outcome results in calculated short term retirement costs that are about 

1.6 times the estimates based on the land rent market. This result occurs when assuming our de-

fault prices of $3.75, $5.00, and $9.00 per bushel for corn, wheat, and soybeans, respectively. A 20 

percent reduction in these prices decreases the cost of reducing irrigation by about 30 percent to a 

multi-region average of $95 per acre, which compares favorably to the $83 estimate from the land 

rent market.  

 

The land rent data suggest that participants in the land rental market expected lower net returns 

when rental agreements were negotiated. This is not surprising, because current crop prices are 

significantly higher than many market participants would have expected based on past indicators.  

 

The land sales data suggests that land market participants expect returns on irrigation to be rela-

tively modest over the long-term as well as the short-term. The current land sales market implies 

that the long-term value of irrigation rights averages about $1,865 per acre, which corresponds to a 

4.5 percent rate of return on investment, assuming that prevailing cash rents do not change in real 

terms over the long-run (Table 5). If market participants expected annual returns corresponding to 

current prices and were willing to accept a similar 4.5 percent rate of return, the corresponding 

values of irrigation rights would be $3,000 per acre.  
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Should we use calculated or land market estimates of on-farm costs when formulating policy? 

The calculated costs of reducing irrigation represent expert estimates reflecting a particular set 

of circumstances, whereas the land market reflects what irrigators and other market partici-

pants think the values are for a generalized case in a given geographic area. Calculated costs 

are probably the best estimate of what is forgone if irrigation is reduced and of what it would 

take to make the affected irrigators whole if that is the intent of the policy. On the other hand, 

market indicators are an easily understood credible source of what the people most affected by 

irrigation reduction policies think the consequences are. Also, if the policy being considered is 

public purchase of the right to irrigate using a willing buyer and willing seller approach, then 

the land market may provide an especially useful estimate of the amount of revenue required 

to implement the policy.  

 

Off-Farm Costs from Allocation and Irrigated Land Retirement 

    

Total economic costs for the State of Nebraska include off-farm as well as on-farm costs. Off-

farm costs can be measured as changes in economic output, value added, or household in-

come. Change in economic output is a good measure of how business activity is affected, but is 

a poor measure of the effects on Nebraska households. Value added is a better measure be-

cause it adjusts for intermediate input costs and is therefore an indication of the net contribu-

tion made by Nebraska resources. It is still not a good measure of how the welfare of Nebraska 

citizens is affected, however, because some of the returns to Nebraska resources may accrue to 

citizens outside the state. The changes in primary payments to Nebraska households which 

result from changes in irrigation are the best measure of total economic cost to the state. Pri-

mary payments to households, often called earned income, are equal to wages and salaries and 

proprietor income. They exclude dividends and most types of transfer income such as social 

security payments. The change in primary payments to households from the various policy 

scenarios were estimated using multipliers developed by a recent study by Charles Lamphear 

(Lamphear, 2005).   

 

Lamphear found that primary payments to households per one dollar change in output from 

irrigated crops totaled $.796, of which $0.162 was direct payments to on-farm households and 

$0.634 was payments to off-farm households. He also found that household payments from 

dryland crops totaled $0.646 per one dollar change in dryland output, consisting of $0.14 in 

payments to on-farm households and $0.506 in payments to off-farm households. These coeffi-

cients were used to estimate the off-farm payments to households for both changes in irrigated 

acres and changes in water allocation. 

 

For policy scenarios involving retirement of irrigated land, the off-farm costs for the first year 

of the program were estimated by multiplying the change in the value of irrigated production 

times 0.634 and then subtracting the off-setting increase in dryland production, which was 

computed as the change in dryland crop value times 0.506. When irrigation is reduced through 

allocation rather than land retirement, however, the off-farm effects per one dollar change in 
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irrigated output are much different. In this case, as the value of irrigated crop production 

changes, there is no off-setting increase in dryland production. The only production inputs 

which change are irrigation costs and some yield dependent costs such as fertilizer. The multi-

plier for this situation was estimated at $0.466 cents per one dollar change in the value of irri-

gated crop production. It was estimated by modifying Lamphear’s direct and indirect require-

ments matrix to reflect the production input mix when irrigation crop output changes as a re-

sult of water allocation. 

 

A very important point to understand about off-farm costs, also called secondary costs, are 

that these costs are temporary or transitory if the resources involved eventually find alterna-

tive employment. This is why the principles and guidelines used by federal agencies for evalu-

ating water projects do not allow project applicants to count secondary benefits or costs (U.S. 

Water Resource Council, 1983). The federal agencies assume that the labor and other resources 

which become unemployed as a result of some change in irrigation will eventually move on to 

alternative employment and earn as much or more than they earned before the change in irri-

gation. Statewide off-farm costs are indeed zero if the resources which are displaced when irri-

gation is reduced could immediately find comparably productive alternative uses within Ne-

braska. Unfortunately, however, some resources are immobile, and it may take some time be-

fore alternative employment can be secured. In addition, some of the resources involved may 

shift to uses outside the community or to another state. When this happens there is a long-term 

economic cost at the community and/or state level. 

 

The multipliers described above can be used to estimate off-farm costs in the short-run, which 

in this case is probably at least a few months, but there is no widely accepted method of deter-

mining how long these costs are likely to be sustained. Extensive research by the Economic Re-

search Service, USDA (Sullivan, et al., 2004) found that retiring irrigated land under the Con-

servation Reserve Program (CRP) had little lasting effect. They found that: 

 

“In the years immediately after land was enrolled in the CRP, job growth in 

high-CRP counties was significantly lower than in comparable low-CRP 

counties. However, job growth was indistinguishable over the longer term 

(1985-2000).” (Sullivan et al., 2004). 

 

Although not discussed in this study of county-level effects, sustained state-level impacts from 

reductions in agriculture would be even less likely. 

 

Based on the results of the CRP study, it is quite likely that over the long term most of the peo-

ple and other resources in the off-farm economy displaced by reduced irrigation will move to 

alternative uses. For example, the grain truck driver who is not needed because less grain is 

produced finds a different job, or the irrigation equipment dealer who experiences a reduced 

demand for his products adds a product line unrelated to irrigation. However, not all re-

sources are mobile, and it is reasonable to expect that there will be some adverse long-term im-

pact on the off-farm economy from reduced irrigation.  
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The length of time it takes displaced resources to find alternative employment and the size of 

the long-term impact, if any, depends primarily on the strength of the state and national 

economies. If we have high rates of economic growth and low unemployment rates, then re-

duced irrigation is likely to cause very little reduction in off-farm economic output and house-

hold incomes. In this case, reduced irrigation simply frees up resources to produce other 

things. On the other hand, if Nebraska was to experience reduced economic development op-

portunities and high unemployment, then reduced irrigation could have much larger lasting 

impacts on the off-farm economy. How should we deal with this uncertainty? Perhaps a good 

starting point is to describe the potential off-farm costs. 

 

Estimates of Off-Farm Economic Costs 

 

State level off-farm economic costs were calculated for both land retirement and allocation in 

three representative areas. We calculated that each retired irrigated acre would decrease off-

farm household income by an average of $246 per acre, which corresponds to $238 per acre-

foot of change in applied water and $310 per acre-foot of change in increased ET (Table 6). The 

off-farm cost of allocation programs was found to be slightly less than one-half the costs from 

land retirement, when expressed in terms of reductions in both water applied and ET. This re-

sult occurs because if you retire irrigated land permanently or at least for several years, you 

can reduce the inputs purchased from the off-farm economy by a greater amount. With land 

retirement there is no need to maintain an irrigation system, and fewer production inputs are 

needed for dryland crops. With allocation there is a reduction in the amount of grain produced 

and in some input requirements, primarily irrigation energy and fertilizer, but in total there is 

little change in what is purchased from the non-farm economy.  

 

There are surprisingly small geographic differences in the off-farm costs from irrigation reduc-

tions using an irrigated land retirement program (Table 6).  Although costs per acre vary sig-

nificantly by region, the costs per unit of water applied or consumed are essentially the same 

for all three areas. However, off-farm costs from allocation programs do vary geographically 

primarily as a function of rainfall, with costs decreasing as rainfall increases.    
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Table 6. State-Wide Off-Farm Costs from Land Retirement and Allocation, Assuming None 

of the Displaced Resources Move to Alternative Uses 

 

 
 

Local Community Impacts 
  

Community leaders are understandably concerned about the potential effects of irrigation re-

ductions on their communities, especially effects on employment, population, and tax reve-

nues. Like off-farm costs, this issue is hard to address because of the dynamics of resource ad-

justment. Will people who lose irrigation-related jobs find others within the community, or 

will they move to another community or another state? Will school enrollments decrease? Will 

public service costs increase relative to the tax base?  Empirical estimates of these potential 

consequences were not developed for this analysis, but much can be learned from a general 

assessment of the downside risk.  

 

It is instructive as a starting point to review what has happened in the Nebraska communities 

that experienced rapid irrigation growth in the recent past. Conceptually, the effects of de-

creased irrigation should be a mirror image of the effects from irrigation growth, assuming no 

other significant changes to the economic base of the community. Fortunately, we have a good 

opportunity to apply this concept in the Republican Basin where the MRNRD and the LRNRD 

experienced irrigation growth of about 150,000 acres, or 15 percent, from 1995 to 2004, with 

little change in other major factors affecting their economic base.  

 

A plot of employment and irrigation growth in the Republican Basin for the 1995 to 2004 time 

period shows no discernible relationship (Figure 4). The fact that employment did not noticea-

bly increase as irrigation development occurred does not mean that irrigation had no effect, 

because without irrigation development there may have been actual employment declines. To 

address this possibility we compared the employment growth in the Republican Basin to em-

ployment in all other rural Nebraska counties for 1995 to 2005 (Figure 5). It was found that the 

employment growth pattern in the Republican Basin during a period of rapid irrigation 

growth was almost exactly the same as the pattern for all other rural counties. 

 

 

Change in 

Farm 

Revenue 

($/Acre)

Change in 

Off-farm HH 

Income 

($/Acre)

Change in Off-

farm HH Income 

($/AF of Applied 

Water)

Change in Off-

farm HH Income 

($/AF of ET)

Change 

in Farm 

Revenue 

($/Acre)

Change in 

Off-farm 

HH Income 

($/Acre)

Change in Off-

farm HH Income 

($/AI of Applied 

Water)

Change in Off-

farm HH Income 

($/AF of ET)

Southwest $449.10 $299.13 $242.54 $314.87 $168.74 $78.63 $127.51 $157.27

South $312.65 $236.42 $223.39 $298.64 $122.57 $57.12 $107.09 $129.32

East Central $244.88 $202.96 $248.53 $316.31 $73.73 $34.36 $84.14 $98.16

Average $336 $246 $238 $310 $122 $57 $106 $128

Land Retirement Allocation
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An analysis of the percentage changes in employment and sales tax revenues from 1995 to 

2005 for all non-metropolitan Nebraska counties leads to the same conclusion regarding com-

munity impacts from irrigation (Figures 6 and 7). No statistically significant relationships were 

found between changes in irrigated acres and employment, or between irrigation and sales tax 

revenue, for the Republican Basin counties, the Platte Basin counties, or the remainder of non-

metropolitan Nebraska.   

 

One should not conclude from this assessment that irrigation has had no impact on local em-

ployment, population, or sales taxes, because surely it has. What can be concluded, however, is 

that the effects are so small, even during periods of rapid irrigation growth, that they cannot 

be easily detected or observed. This also means that they are probably small enough to be ig-

nored when contemplating reductions in irrigation that are equal to or less than the 15 or 20 

percent that may be needed in some basins. 

Figure 4. Annual Employment and Cumulative Irrigated Acres, 1995-2004, Lower 
And Middle Republican NRDs 
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Figure 5. Employment Trends in the Lower and Middle Republican NRDs, Com-
pared to All Other Rural Counties 
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Figure 6. Relationship between Growth in Irrigated Acres and Employment,  
                1995-2005 
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Figure 7.  Relationship between Growth in Irrigated Acres and Sales Taxes,  
1995 to 2005    
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Property Tax Impacts 

 
Another potential community impact that is of concern to policy makers is the potential for 

adversely affecting the property tax base. The property tax base would decline if land values 

declined as a result of irrigation restrictions (allocations), or if irrigated land is retired and 

taxed as dryland.  

 

The allocation levels which have been implemented or seriously proposed will decrease eco-

nomic returns to land relative to what they would otherwise be, but the effect of reduced water 

is offset over the long term by plant breeding and other factors which increase agricultural 

productivity. This means that the long-term effect on net returns is likely to be small and less 

than general inflation, thus making it likely that land values will continue to increase, rather 

than decrease, although the rate of increase will  be slower than would otherwise occur. This 

expectation is supported by 30 years of experience in the URNRD. Despite going from an ini-

tial allocation level of 22.5 inches in 1979 to 13 inches in 2010, land values have continued to 

increase, albeit more slowly than in other parts of the state (Figure 8).  
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Figure 8.  Trends in Agricultural Land Values 

 
 

Nevertheless, it is important to keep in mind that in the short-term market, psychology may be 

more important than economics as a determinant of land values. If uncertainty and fear lead to 

pessimism, then some decline in land values is certainly possible. This happened in parts of 

the Republican Basin in 2006, when land values declined as a result of anxiety over expected 

regulations. In 2006, gravity-irrigated land values dropped by 1.8 percent in the Southwest 

Crop Reporting District (CRD) and by 4.8 percent in the South CRD. Center pivot irrigated 

land was down by 6.3 percent in the eastern part of the Basin where groundwater regulation 

was a new concept, but not further west in the Upper Republican NRD where groundwater 

had been regulated for decades (Johnson, 2009). This situation was very temporary. Between 

2006 and early 2010, irrigated land values throughout much of the heavily regulated Republi-

can Basin increased by over 50 percent.  

 

The impact of land retirement on the property tax base depends in part on how the retirement 

is implemented. If the right to irrigate is severed from the land and sold in perpetuity, or if the 

right to irrigate is lost without compensation, then the value of the remaining land asset de-

creases to a dryland value and taxes are likely to be adjusted accordingly. On the other hand, if 

the right to irrigate is leased at its market value and dryland farming is permitted, then the 

value of the land asset does not change and land taxes will remain at the irrigated level.  

 

If land values did drop to dryland levels as a result of an irrigation reduction policy, how 

much irrigated land would you have to retire before there would be a problematic change in 

property tax revenues? Each taxing jurisdiction is different, of course, but irrigated acres 

would have to be decreased by more than what is likely to be necessary before the affects 

would be problematic. Consider, for example, Red Willow County, which is centrally located 
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in the Republican Basin. In 2009, agricultural land was valued for tax purposes at $192.3 million 

and represented 29 percent of the value of all real property in the county. In Red Willow 

County there are  approximately 55,000 irrigated acres; irrigated land has an average market 

value of about $2770 per acre4; dry cropland has an average market value of $1155 per acre; and 

taxes are collected on an assessed value equal to 80 percent of market value at a rate of $1.77 per 

100 dollars of assessed value. In this case, if 20 percent of the irrigated land was retired without 

compensation and reverted to its dryland value, Red Willow County would collect $251,252 less 

in property tax revenue (55,000 X .2 X .8 X (2770-1155) X .0177 =   251,552). This amount may be 

significant in an absolute sense, but the percentage decrease, which is only less than 2.1 percent 

of total property tax collections, is too small to materially disrupt the delivery of public services 

as long as the retirement program is not concentrated in a very small area.  

 

Discussion of Policy Options 
 

If Nebraska is going to meet interstate water right obligations, honor endangered species re-

quirements, and provide for future generations, it must either reduce consumptive use of wa-

ter or find methods of augmenting available supplies. Reducing consumptive use in Nebraska 

necessarily means reduced irrigation, because irrigation accounts for over 90 percent of total 

consumption. If Nebraska chooses to reduce irrigation, how should it be done? 

 

There are a large number of policy options which could be used to reduce irrigation, but the 

ones currently in use or likely to be seriously considered in the future include: 

  

1. Short-term irrigated land retirement via a voluntary annual lease, with compensation 

from the NRD or State equal to whatever is required to secure the lease. 

2. Short-term irrigated land retirement via regulations, with annual compensation pay-

ments that could range as a matter of policy from zero to the estimated value of fore-

gone net returns.   

3. Long-term irrigated land retirement via the purchase of water rights in a willing buyer 

and willing seller transaction. 

4. Long-term irrigated land retirement via regulation, with a compensation payment that 

could range as a matter of policy from zero the estimated present value of foregone net 

returns.  

5. Allocation via regulation with no compensation; and  

6. Allocation via regulation with compensation equal to some proportion of the estimated 

value of foregone net returns.  

Should Allocation or Land Retirement Policies be Used to Reduce CU? 

 

If the policy objective is a long-term or permanent reduction in irrigation consumptive use, 

then the least cost approach is clearly land retirement. The on-farm cost of long-term land re-

tirement, per unit change in consumptive use, is 20 to 50 percent less than allocation, depend-
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ing on how aggressive the allocation program needs to be. Aggressive allocation policies and 

short-term land retirement options cost much more than long-term land retirement, because usu-

ally the irrigator must maintain his irrigation investment even though he is allowed to apply very 

little water. The average cost of an aggressive allocation policy could be reduced considerably, 

however, by allowing irrigators to cease irrigating some of their land completely, thus reducing 

costs, and concentrating their “pooled” allocation on their remaining irrigated land.  

 

When the off-farm effects on the Nebraska economy, as well as on-farm changes in net returns, are 

considered, the tradeoffs between allocation and land retirement options are much different. The 

initial off-farm costs from land retirement are more than double those from allocation, because 

with land retirement there is a much larger change in the amount of inputs purchased by irriga-

tors. This means that for the first year or two of an irrigation reduction program, a land retirement 

approach will be more costly than an allocation approach that has the same effect on consumptive 

use. Over the long term, however, the off-farm effects are not likely to be sustained and land retire-

ment will remain the cheaper option. This is the expected outcome, because in a strong economy 

most of the off-farm resources displaced as a result of reduced irrigation are likely to find alterna-

tive uses within Nebraska. If this were not the case, land retirement policies would have total costs 

that substantially exceed the total costs from allocation.  

 

Despite the economic advantages of land retirement, allocation policies are now the primary 

tool used in Nebraska for reducing irrigation consumptive use. The reason for this appears to 

be a widely accepted belief that if land retirement options are used, then compensation must 

be paid, whereas the NRDs have been willing to impose allocation policies without compensa-

tion. There is no insurmountable reason why this needs to be the case. NRDs could choose to 

regulate the number of acres irrigated without compensation, although the administration of 

this option is more difficult than regulating water applied.  

 

If Compensation is Paid, How Should the Amount Be Determined? 

 

Although the payment of compensation does not change total economic costs, it does change 

who pays the costs. Policies that compensate irrigators for reducing water use shift all or part 

of the costs from irrigators to taxpayers. Whether or not one considers compensation appropri-

ate, it is important to consider how different policy approaches would affect the level of com-

pensation.  

 

Market Based Full Compensation Options. Consider first the case where policy makers want 

to use a land retirement approach with full compensation. One approach to full compensation 

is to lease or purchase irrigation rights in a market setting where all transactions are voluntary. 

This insures full compensation, at least from the perspective of the lessee or seller, because it is 

not expected that anyone would agree to lease or sell unless they believed they were being 

fully compensated. However, a willing buyer and willing seller approach will result in over-

compensation unless an appropriate marketing procedure is used.  
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It is common in Nebraska and elsewhere to implement a voluntary approach to irrigated land 

retirement by having a governmental unit offer to lease or purchase irrigation rights for some 

fixed fee, then buying from whosoever comes forward to sell. This method inevitably results in 

excess compensation, because no one agrees to sell for less than what it takes to make them 

whole, whereas there will be many who take what is offered even though the price required to 

fully compensate them is much less. Most policy makers, and the taxpayers they represent, would 

certainly agree that the compensation paid to producers for retiring irrigated land should not ex-

ceed what it takes to make them equally well-off.  What can be done to avoid this outcome, while 

still providing for a voluntary market and full compensation? 

 

The solution to this dilemma is to use some type of auction market to lease or purchase irrigation 

rights. There are many different types of auctions that could be used, including buyer-priced, sin-

gle or multiple rounds, or seller-priced, single or multiple rounds. With all auction formats, the 

intent from the buyer’s point of view is to acquire the desired water rights at least cost, while the 

intent from the sellers perspective is to receive the highest possible price. Research on auction wa-

ter markets using an experimental economics approach has found that all auction formats reduce 

the cost of water right acquisition compared to single-price methods. An evaluation of different 

market formats found that market participants prefer buyer-priced rather than seller-priced auc-

tions; that seller-priced auctions result is less equitable outcomes than buyer-priced auctions, i.e., 

some sellers receive less of a premium relative to their minimum acceptable price than do others; 

that seller-priced auctions would be easier to administer; and that multiple-round auctions could 

be efficiently administered using the internet (Supalla, 2004). 

 

Calculated Compensation Options. Calculated compensation approaches require regulations in 

conjunction with a compensation program, because they are necessarily involuntary, i.e., irriga-

tors must abide by the regulation whether or not they believe the compensation level is sufficient. 

Calculated compensation policies could be used with either land retirement or allocation pro-

grams, and they offer the flexibility of paying partial or full compensation. Calculations could be 

based on either land market signals, synthetic budget computations, or both.  

 

The major advantage of using land market indicators to determine compensation is that the re-

sults are more likely to be consistent with what irrigators believe about the value of irrigation wa-

ter, making some policy options easier to implement politically. For example, irrigators may be 

more comfortable endorsing a policy of 50 percent compensation if it is based on land market sig-

nals rather than some “black box” calculator. It also avoids the problems inherent in building the 

calculator, such as agreeing to expected crop prices, irrigation costs, and the effect of less irriga-

tion water on grain yields. The disadvantages of using market indicators to determine compensa-

tion is that the market may be wrong, market signals may lag current conditions, and market sig-

nals offer less flexibility for differentiating by land and/or irrigation system characteristics. If pol-

icy makers want to offer different compensation as a function of numerous factors affecting the 

value of irrigation water, such as soils, depth to water, energy costs, and type of irrigation system, 

then some type of calculator is required, although the results could be tempered by whatever 

market signals were available. 
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Water Right Markets Could Reduce the Cost of Allocation Policies 

  

Most allocation policies currently in place in Nebraska either do not allow water right trading 

(transfers) between wells, or if transfers are allowed at all they are severely restricted and 

handled on a case by case basis. No NRD has established a market for transfers or done any-

thing similar to minimize the transaction costs involved. The costs of reducing consumptive 

use in irrigation with allocation policies could be substantially decreased in most geographic 

areas by allowing groundwater irrigators to trade allocations and by establishing markets to 

facilitate trading. Thompson, et al. (2008) found in a study of the Middle Republican Basin 

that trading could reduce costs by as much as $50 per acre-foot.  Costs are lower with trading 

because water rights can move from high-cost, low-productivity wells to wells where pump-

ing costs are less and/or productivity is higher.  

 

Is Compensation for Reducing Irrigation Needed? 
 

Whether or not compensation should be paid ultimately depends on equity concepts, which 

can only be applied by the political process. It is nevertheless useful to consider as one factor 

in this decision the capacity of irrigators to absorb a reduction in net returns. Our estimated 

average on-farm costs of land retirement when based on market indicators was $83 per acre 

per year, or $1,865 per acre if retired in perpetuity. The estimates for an equivalent program 

using allocation policies were even higher. On first review, these estimates seem much too 

high to be easily absorbed without compensation, but the picture changes considerably if we 

address the issue within the context of a specific program. 

 

Suppose hypothetically that we have a region containing 100,000 irrigated acres and we want 

to reduce irrigation consumptive use by 20 percent. Suppose also that the costs involved are 

the averages depicted in Tables 4 and 5. The annual on-farm cost of a land retirement policy 

to achieve this result would be $83 per acre, per year, which when spread across all irrigated 

acres for a typical irrigator would become $16.60 per acre, per year (83 X .2 = 16.60). This is 

equivalent to a change in the price of corn of 8.3 cents per bushel, assuming all the irrigated 

land was planted to corn and produced 200 bushels per acre ($16.60/200 = $0.083).  A compa-

rable long term retirement program, where irrigation rights are permanently cancelled with-

out compensation, would cost irrigated land owners $1,865 per retired acre, which is $373 per 

acre when spread over all irrigated land. This amounts to 17 percent of the total value of their 

irrigated land, which is substantial, but if recent land market trends continue, this lost equity 

could be recovered in less than two years.5 Implementing the same 20 percent reduction using 

allocation would cost about 21 percent more than these estimates. 

 

The issue of irrigator compensation by either the NRDs or the State of Nebraska remains a 

controversial one to be decided by the political process, but those charged with deciding this 

issue may want to keep two things in mind. First, consider that the reductions that are cur-

rently in place or being seriously discussed are clearly affordable at the farm level. The effects 
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on farm income will be less than what is commonly experienced with year-to-year price and 

yield fluctuations, and will quickly be offset by steady improvement in productivity and in-

flating land values. Second, consider whether it is equitable to compensate irrigators, but not 

the farm input suppliers, main street businesses, and other off-farm people who are also af-

fected by reduced irrigation.  

 

One of the common arguments for compensation of irrigators by the State is a claim that “The 

State caused the problem and they ought to fix it.” There is some justification for this claim in 

that the Nebraska Legislature could have acted to prevent irrigation development from pro-

ceeding to the point that reductions were necessary, especially in the Republican and Platte 

Basins. It is also arguable that overdevelopment is less likely to have occurred if the Legisla-

ture had allocated more funds to NDNR and others for more data collection, analysis, and 

general water planning. On the other hand, those who argue on this basis for State compensa-

tion should probably consider what the situation would have been if the state had acted to 

prevent the development which has created the need for irrigation reductions.  

 

If development moratoriums had been issued sooner, many of the people who developed irri-

gation in recent years would have been unable to do so, resulting in less income than they 

now have. Some policy participants would argue that irrigation reduction programs are much 

more equitable than policies which prevent new irrigation development, because the costs are 

more widely dispersed. All irrigators in areas where reductions are implemented share the 

costs, whereas if the “excess” development had been prevented, only those who recently in-

vested in irrigation would have incurred the cost. 

 

In total, taxpayer subsidies of irrigation seem difficult to justify unless the proposed reduc-

tions in irrigation amount to a large percentage change for individual producers. Cutbacks in 

excess of 40 to 50 percent, for example, would impose a cost on irrigators that probably merits 

compensation. This type of situation could occur if it became necessary to cut irrigation exten-

sively in a small geographic area, such as a need to shut down wells near a river in order to 

produce a large and quick impact on stream flow. 

 

Alternatives to Reduced Irrigation 

 

 Reducing irrigation may be affordable, but it is nevertheless costly and thus in Nebraska’s 

interest to consider whether or not there is a cheaper way to meet long-term water policy 

goals. The general alternative to irrigation reductions is supply augmentation. It is technically 

possible to augment supplies through phreatophyte control, modified reservoir management, 

new storage facilities, and perhaps other methods, but would these options be less costly? Un-

fortunately, we do not have the answer to this question because Nebraska has failed to invest 

adequately in efforts to determine the best options. 

 

There are phreatophyte control experiments underway in the Republican and Platte Basins, 

which will help us understand the potential of this option, but numerous other ideas await the 
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willingness of Nebraska to invest in the required investigations. Could we meet our obligations to Kansas 

at a lower cost by managing the Harlan County reservoir differently, or by increasing the height of the 

dam? Could we allow increased irrigation in the Platte Basin if a reservoir on Plum Creek was con-

structed? These are just some of the ideas that have been proposed, but never investigated thoroughly. 

 

It is perhaps useful at this point to explore what is at risk. Suppose that meeting our interstate obligations 

and providing a sustainable future for subsequent generations requires a reduction in irrigation consump-

tive use of 20 percent at an average cost of $107 per acre-foot. If this is accomplished using an acreage re-

duction policy, the on-farm cost will be about $182 million per year, plus at least some sustained off-farm 

costs that substantially reduce gross state product. Although we do not know what intensive analysis of 

other options would produce, even a modest 10 percent reduction in a $182 million cost would mean an-

nual savings of more than six times the current total budget of the Nebraska Department of Natural Re-

sources. State-level policy makers should seriously consider whether we are being “penny wise and pound 

foolish” by not providing state government with the funds needed for more effective water resource plan-

ning leading to least cost methods of meeting the needs of current and future generations. 

 

Does an integrated water management policy based on sustaining stream flows make eco-

nomic sense? 

 

Integrated water management in Nebraska, under the requirements of LB 962, is based on the premise that 

stream flows should be maintained to provide for all appropriated water rights. If stream flows are insuffi-

cient to provide for additional economically viable diversions of surface water for irrigation, the basin is 

considered fully- or over-appropriated. If fully-appropriated, the developers must find ways of reducing 

current consumption and/or augmenting available stream flow before allowing additional groundwater 

development using wells that are hydrologically connected to the stream. In other words, further decreas-

ing of stream flow is not allowed regardless of how economically attractive the option is. What this means is 

that much of Nebraska’s stored groundwater cannot be tapped for economic uses. 

 

While it is likely that those making planning decisions under LB 962 will often choose policies that sustain 

stream flow irrespective of whether or not such action is required by law, it may be unwise to do so. To il-

lustrate, consider the following hypothetical case: suppose that a groundwater aquifer extends 200 feet be-

low the base of the stream and could support, for an indefinite period, an additional 100,000 irrigated acres 

worth $10,000,000 per year in household income. Suppose also that if this development is allowed to occur, 

stream flow would decrease, costing $1,000,000 in lost benefits from stream based irrigation and $3,000,000 

in lost recreation and ecological benefits from reduced stream flow. The net gain from allowing this addi-

tional groundwater development is $6,000,000 per year (10,000,000 – 4,000,000 = 6,000,000), yet this option 

would not be allowed under the terms of LB 962. 

 

Relaxing the requirements of LB 962 to permit diminishing the flow of a fully- or over-appropriated 

stream, assuming compensation of existing stream flow rights, could contribute significantly to the Ne-

braska economy by decreasing the need for reducing irrigation consumptive use and allowing for new de-

velopment.   
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Summary 

Nebraska’s central water policy challenges are these: how to cost-effectively and equitably 

meet our obligations to Kansas under the terms of the Republican Basin Compact; how to cost-

effectively and equitably meet our obligations in the Platte Basin as specified in the current Co-

operative Agreement with Colorado, Wyoming, and the U.S. Department of Interior; and how 

to balance the needs of current and future generations as we pursue the development of inte-

grated management plans under the general framework of LB962. Embedded in all three of 

these challenges is the need either to reduce our current consumptive use of water, or to find 

cost effective ways of augmenting water supplies and reducing the need to decrease consump-

tive use. The specific policy questions associated with these challenges are:  

1. What is the least cost method of reducing consumptive use of water in irrigation? 

2. How will irrigators be affected by irrigation reduction programs such as allocation 

or forced reductions in irrigated acres? 

3. How will the Nebraska economy be affected by reduced irrigation programs? 

4. How will local communities be affected by reduced irrigation programs? 

5. Who should bear the cost of irrigation reduction programs: irrigators, NRDs, or the 

State of Nebraska? 

6. Do we have any economically efficient supply augmentation options, such as stor-

age facilities for capturing and storing excess stream flow during high flow years, 

or phreatophyte control programs, which could make a major difference? 

 

 

This report focused on the first five of these issues, all of which involve various dimensions of 

reduced irrigation. This emphasis reflects the questions which are currently the focus of policy 

discussions and addresses the only options that can be implemented and have a major impact 

in the next few years. The analysis assumes that LB 962 remains in place, although potential 

economic justification for modifying LB 962 to permit more CU from irrigation is also dis-

cussed. 
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Findings and Conclusions 

 Research in both the public and private sectors has produced technologies and management 

strategies which make it possible for irrigators to produce acceptable levels of net income with 

much less water. 

 The land rental and land sales markets provide the best indication of the value of irrigation wa-

ter at the farm level. A comparison of irrigated and dryland market values suggests that in the 

major irrigated areas of Nebraska, irrigation water is worth an average of $83 per acre per year. 

 The on-farm cost of reducing consumptive was estimated to average $107 per acre-foot of CU if 

a land retirement program was used, and 20 to 40 percent more if an allocation program was 

used. 

 The off-farm costs of reducing consumptive use are initially quite high, but diminish as the dis-

placed resources move to alternative uses. Off-farm costs for the first year of a CU reduction 

program, when measured in terms of statewide household income, were estimated at $310 per 

acre-foot for a land retirement program and $128 per acre-foot if an allocation program was 

used. First year off-farm costs were projected to diminish to less than 10 percent of the first year 

values within a couple of years as the resources involved moved to alternative uses. 

 

 The effect of irrigation reduction policies on gross state product and state employment will        

depend on the prospects for offsetting economic development activity. If insufficient offsetting 

economic development occurs, a reduction in irrigated acres will adversely affect state eco-

nomic output, employment, and population. 

 

 When all factors are considered, the least cost method of permanently reducing irrigation CU is 

land retirement. 

 

 If land retirement programs are implemented by leasing or purchasing irrigation rights, some 

type of auction market should be used to minimize the cost to tax payers. 

 

 Water rights markets can reduce the on-farm cost of allocation and land retirement programs by 

facilitating the transfer of pumping rights to the most productive lands. 

 

 Although historically Nebraska taxpayers have compensated irrigators for retiring irrigated 

land, this transfer of funds from taxpayers to irrigators is probably unnecessary if land retire-

ment programs that distribute the retirement objective across all irrigators in the region are 

used. 

 Experience with community-level effects from irrigation development suggests that irriga-

tion reductions will have very modest effects at the community level.  
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 Property tax revenue is unlikely to be reduced by more than two percent, even if relatively 

aggressive irrigation reduction policies are implemented, unless the irrigation reductions 

are very concentrated within a taxing jurisdiction. 

 

 There may be economically attractive alternatives to reducing irrigation, such as phreato-

phyte control and supply augmentation, but these options have not been thoroughly inves-

tigated by the NRDs or by the State of Nebraska. 

 

 Finding and implementing appropriate state water policies that are as cost effective as pos-

sible, and meet future as well as current needs, requires increased public investment in 

data collection, analysis, and water planning. 

Policy Implications 

 Increased use of land retirement programs should be encouraged as an alternative to allo-

cation. 

 

 If irrigation land retirement is implemented by leasing or purchasing irrigation rights, auc-

tion markets, rather than single priced arrangements, should be used to minimize the cost 

of the program. 

 

 Water markets, which can reduce the cost of both allocation and land retirement programs,             

should be at least encouraged, if not mandated.  

 

 The cost to irrigators of making reductions in the consumptive use of water is not high 

enough to require taxpayer subsidization at the state or local level unless the required re-

duction is more than about 40 percent. 

 Nebraska should substantially increase annual funding for data collection, analysis, and 

water planning. 
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End Notes 

 
1This approach assumes that the allocation levels do not result in reduced investment in farm or irriga-

tion equipment, either because it is uneconomical to do so or because allocation rules require sustaining 

the capacity to irrigate all acres.  

 
2When irrigation occurs, only part of the water applied is consumed by the crop and the irrigation proc-

ess. The remainder returns to the aquifer or river for subsequent use. Therefore, if you want to decrease 

consumptive use by some amount you need to reduce the amount of water pumped and applied by a 

greater amount. If you reduce applied water by one acre-foot at a cost of $100, for example, and con-

sumptive use changes by only one-half an acre-foot, then the cost per acre-foot change in consumption 

is $200  per acre-foot change in water applied.  

 
3Even if not regulated, in the average case 100 percent of the field doesn’t receive a full water supply 

because of either irrigation system limitations or management practices.  

 
4Calculated using 2009 data from (Johnson, 2009) for the Southwest District and assuming that 30 per-

cent of the land is gravity irrigated and 70 percent is center pivot irrigated.  

 
5From 2006 to 2009 the average market value of irrigated land in Nebraska increased by 17 percent per 

year.  
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