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Introduction:  Asset values

Most assets generate a return.  For example, if you put $1,000 in the bank in a 5% CD, the return is compounded over time. That is, every year that you leave the principle ($1,000) plus its earned interest in the account, you earn another 5% on the total for that year.  The value of that $1,000 at the end of 20 years is $2,653 ($1,000 X 1.05 X 1.05 X 1.05 X…for 20 years).  You could also ask what you would need to invest today at 5% to have $2,653 at the end of 20 years.  That is a concept called “present value.”  The present value of $2,653 twenty years from now is $1,000 today.  This is the same way that any asset value works.  Note also that if we deposited $1,000 per year for each of the 20 years, the total value at the end of 20 years would be $33,066.  That’s $1,000 times 1.05 twenty times plus $1,000 times 1.05 nineteen times plus…and so on.  What is the present value of that stream?  It is $33,066/(1.05)20   or $12,462 which is called the present worth (value) of $1,000 per period for twenty years at 5%.  How does this relate to land value?  

The value of land is the present worth of the stream of net benefits that land will bring over the lifetime of the land.  For example, if you wanted to find out the present value of an acre of ground that would give a net profit of $170 every year for the next 50 years, that value would be $3,103.  That is, I could deposit $3,103 in the bank at 5% and withdraw $170 per year for 50 years.  If I were faced with the purchase of that acre of ground, knowing that it would generate $170 per year for 50 years, and the interest rate I could earn was 5%, what would I pay for the acre?  Not more than $3,103.

Land Value in the Beryl-Enterprise Area

To look at the current value of agricultural land, we can use the present value of the return streams.  For irrigated alfalfa, the Utah State Extension Service estimates a net return in the Beryl-Enterprise area of about $242 per acre without pumping costs using 2006 prices and costs.  Pumping costs are calculated using data from the USU Extension Service.  At current aquifer levels, pumping costs are estimated at about $70 per acre.  Thus, current net profit is about $170 per acre for alfalfa.  In addition, it is estimated that each additional foot of drawdown of the aquifer will add $0.32 per acre in pumping cost.  Current data suggest that the peisiometric head is falling at an average of about 1.12 feet per year, particularly in the area in which heavy irrigation is taking place.  Thus, pumping costs will increase through time as the peisometric head is reduced by continued pumping.   If the present value of profits per acre of alfalfa net of increasing pumping costs over time is calculated, it equals about $3,000 over 50 years and $3,250 in perpetuity.  With the current cropping pattern, the present value of profits less increased pumping costs is somewhat lower (approximately $2,800 over 50 years and $3,000 in perpetuity).  If one uses the current price of alfalfa ($150 per ton on average according to the Utah State Department of Agriculture website), and assuming the costs of production have increased about 10% to $273 per acre, the net profit has increased to $552 without pumping costs.  If we assume that energy costs have or will rise approximately 10%, the cost of pumping increases to $77 per acre yielding a net return of $475 per acre.  Pumping costs will increase at $0.35 per one foot of increased pumping depth, or approximately $0.39 per acre per year.  The resulting present value of farm profits per acre would be approximately $8,540 at 50 years, and $9,300 in perpetuity.  The latter two values appear to be approximately double the current market, although some sales in that range have occurred in the past year.  It is more likely that costs of production of irrigated crops will increase proportionately with the increases in prices of crops.  Thus, profitability per acre of irrigated crops will probably not increase the full $475 per acre, but rather significantly less than that.  At this time, there are no data on which to calculate the long term increase in profitability per acre. 

Table 1.  Crop water use and returns

	Crop
	Consumptive Water Use in acre feet per acre
	Water Duty (acre feet per acre
	Gross Sales/acre


	% area
	Proportional Gross Sales/acre for current crop patterns
	Net return per acre without pumping costs

	Net return per acre with pumping costs

	Alfalfa
	2.49
	3.4
	$490
	86
	$421
	$242
	$170

	Alfalfa (2007)
	2.49
	3.4
	$825
	86
	$710
	$272
	$438

	Grain (Barley)
	1.66
	2.27
	$202
	08
	$16
	-$68
	-$115

	Corn
	1.38
	1.89
	$625
	02
	$13
	$125
	$95

	Grass Hay
	2.25
	3.01
	$233
	04
	$9.50
	-$50
	-$113

	Average current
	
	
	
	
	
	
	$134

	Potatoes

	1.41
	1.93
	$1,615
	
	
	$138
	$98

	Canola

	1.30
	1.78
	$300
	
	
	$36
	$1


The mean value of irrigated land in the Beryl-Enterprise area (according to the Farm Credit Services, the Farm Bureau and banks involved in farm credit) ranges from $4,000 to $4,500 per acre.  There may have been sales for more – or less – than this amount, but the banks and other lending agencies are pretty consistent in their evaluation of land value.  Any difference between the present value of the return stream and the sale price of land is likely due to expected increases in profitability of crops, particularly corn and alfalfa, and the potential for developing land for other uses (such as ranchettes).  Nevertheless, the calculated values are reasonably consistent with the present value calculations.  According to those same lending agencies, dry land (without irrigation water) value ranges between $250 and $500 per acre.  

However, most of these sales have been to consolidate unirrigated “corners” of property, rather that stand-alone dry land.  Most lenders suggest that land entirely without water has no value in the region.  

Land Value and Irrigation

If irrigation water is not available to a farmer the net loss per acre ranges between $4,000 and $4,500 per acre.  We can calculate the present value of that loss as indicated in Table 2 below.  The figures in the PV loss columns indicate the approximate reduction in the land value if pumping is delayed by the number of years in the “t” years in the future column.  Quite clearly, the longer the period before a reduction in withdrawals, the less the present value of that cost (loss in value) to irrigators.

Table 2.  Present values of the net loss of $4,500 per acre.

	
	Present Value of $4,500 at 5%
	Present Value of $4,500 at 10%
	
	
	
	

	1
	4285.714
	4090.909
	
	
	
	

	2
	4081.633
	3719.008
	
	
	
	

	3
	3887.269
	3380.917
	
	
	
	

	4
	3702.161
	3073.561
	
	
	
	

	5
	3525.868
	2794.146
	
	
	
	

	6
	3357.969
	2540.133
	
	
	
	

	7
	3198.066
	2309.212
	
	
	
	

	8
	3045.777
	2099.283
	
	
	
	

	9
	2900.74
	1908.439
	
	
	
	

	10
	2762.61
	1734.945
	
	
	
	

	11
	2631.057
	1577.223
	
	
	
	

	12
	2505.768
	1433.839
	
	
	
	

	13
	2386.446
	1303.49
	
	
	
	

	14
	2272.806
	1184.991
	
	
	
	

	15
	2164.577
	1077.264
	
	
	
	

	16
	2061.502
	979.3311
	
	
	
	

	17
	1963.335
	890.301
	
	
	
	

	18
	1869.843
	809.3646
	
	
	
	

	19
	1780.803
	735.786
	
	
	
	

	20
	1696.003
	668.8963
	
	
	
	

	21
	1615.241
	608.0876
	
	
	
	

	22
	1538.324
	552.8069
	
	
	
	

	23
	1465.071
	502.5517
	
	
	
	

	24
	1395.306
	456.8652
	
	
	
	

	25
	1328.862
	415.332
	
	
	
	

	26
	1265.583
	377.5745
	
	
	
	

	27
	1205.317
	343.2496
	
	
	
	

	28
	1147.921
	312.0451
	
	
	
	

	29
	1093.258
	283.6773
	
	
	
	

	30
	1041.199
	257.8885
	
	
	
	

	31
	991.6176
	234.4441
	
	
	
	

	32
	944.3977
	213.131
	
	
	
	

	33
	899.4264
	193.7554
	
	
	
	

	34
	856.5966
	176.1413
	
	
	
	

	35
	815.8063
	160.1285
	
	
	
	

	36
	776.9584
	145.5713
	
	
	
	

	37
	739.9603
	132.3376
	
	
	
	

	38
	704.7241
	120.3069
	
	
	
	

	39
	671.1658
	109.3699
	
	
	
	

	40
	639.2056
	99.42718
	
	
	
	

	41
	608.7672
	90.38834
	
	
	
	

	42
	579.7783
	82.17122
	
	
	
	

	43
	552.1698
	74.70111
	
	
	
	

	44
	525.876
	67.9101
	
	
	
	

	45
	500.8343
	61.73645
	
	
	
	

	46
	476.985
	56.12405
	
	
	
	

	47
	454.2715
	51.02186
	
	
	
	

	48
	432.6395
	46.38351
	
	
	
	

	49
	412.0376
	42.16683
	
	
	
	

	50
	392.4168
	38.33348
	
	
	
	

	51
	373.7303
	34.84862
	
	
	
	

	52
	355.9336
	31.68056
	
	
	
	

	53
	338.9844
	28.80051
	
	
	
	

	54
	322.8422
	26.18228
	
	
	
	

	55
	307.4688
	23.80208
	
	
	
	

	56
	292.8274
	21.63825
	
	
	
	

	57
	278.8833
	19.67114
	
	
	
	

	58
	265.6031
	17.88285
	
	
	
	

	59
	252.9553
	16.25714
	
	
	
	

	60
	240.9099
	14.77922
	
	
	
	

	61
	229.438
	13.43565
	
	
	
	

	62
	218.5123
	12.21423
	
	
	
	

	63
	208.107
	11.10384
	
	
	
	

	64
	198.1971
	10.0944
	
	
	
	

	65
	188.7592
	9.176731
	
	
	
	

	66
	179.7706
	8.342482
	
	
	
	

	67
	171.2101
	7.584075
	
	
	
	

	68
	163.0573
	6.894613
	
	
	
	

	69
	155.2926
	6.26783
	
	
	
	

	70
	147.8978
	5.698028
	
	
	
	

	71
	140.855
	5.180025
	
	
	
	

	72
	134.1476
	4.709114
	
	
	
	

	73
	127.7596
	4.281013
	
	
	
	

	74
	121.6758
	3.89183
	
	
	
	

	75
	115.8818
	3.538027
	
	
	
	

	100
	110.3636
	0.326546
	
	
	
	


As can be seen, the present value of the loss of water beyond 70 years is small, and beyond100 years is approaching insignificant.

Alternatives to Dry Land

What alternatives could be considered in the face of the reduced pumping?  For example, if irrigation water is limited to 34,000 acre feet per year, what is the best solution for the region and for the farmer?  We can examine this question using a “what if” analysis (linear programming model) that maximizes the net return to the land and water under a constrained situation (using the USU crop budget data for 2006).  There are three possible alternatives.  The first is to examine each individual farmer’s best choice under limited water availability.  The second is to look at only a water constraint, which will maximize the net returns to the land and water in the region, but not necessarily use all the land (some land would be dewatered).  The third is to impose the water constraint and a land constraint that forces all the existing irrigated land into production (no land is dewatered). 

Results from the linear programming model for the first alternative, using the various net returns (including pumping costs) based on the 2006 USU Extension budgets suggest that farmers who have sufficient water (that is, with senior priority dates) to irrigate all their land in alfalfa would continue to do so, while farmers with junior priority dates would have to dewater their land.  Note that this model has ignored any rotation constraints, so that grain, grass hay, and canola are not in the cropping mix.  For farmers with a mix of senior and junior water rights, the solutions are not so clear.  Depending on the proportion of senior rights a farmer holds, he may irrigate alfalfa on a portion of his land and dewater the rest, or he might use his water to grow the best alternative crop (potatoes or corn) on all of his land, or possible mix the alternative crops.   Some  examples are presented below from the farmer-based linear programming model.

If the farmer had 500 acres and 1250 acre feet of water rights (sufficient to grow alfalfa on all 500 acres), he would do so.  However, if his water rights consisted of 1000 acre feet of senior rights and 250 acre feet of junior rights, the model solution suggest that he would grow 273 acres of alfalfa and 227 acres of potatoes (given that potatoes are the next most profitable crop and use about as much water as corn).  The model results were quite sensitive to the combination of profitability and water use.  For example, if potatoes were not considered as an available alternative, the farmer would grow all the alfalfa he could (402 acres).  If potatoes were about $1.50 less profitable per acre, the same result is generated by the model (or if corn were about $10 more profitable per acre, corn would be the alternative crop chosen).  Table 3 indicates the farmers optimal cropping patterns for various levels of senior water rights.

Table 3.  Cropping Patterns with Varying Senior Rights


Senior rights

Alfalfa 

Potatoes
Corn


1250


500

0

0


1000


273

227

0


  750


  41

459

0


  720


    0

496

0


  500


    0

355

0


  350


    0

249

0

Table 3 indicates that as water becomes more scarce, the farmer switches from alfalfa to an alfalfa/potato rotation, and then to strictly potatoes.  These solutions rest on the profitability of potatoes per acre foot of water compared to the other alternative crops (approximately $67 per acre foot compared to corn’s $61.50 per acre foot) and the amount of land that can be grown in each crop given the water availability.  

If we look at the net profit to the basin as a whole, using the safe yield (34,000 acre feet) as the water constraint, the model suggests that about 24,000 acres of potatoes would be grown.  Since alfalfa is only slightly more profitable than potatoes per acre foot ($68 per acre foot), as the water becomes more scarce, it pays (to the region as a whole) to shift to potatoes, but growing alfalfa on reduced numbers of acres is more profitable than mixing alfalfa and corn.  Again, using somewhat different net returns per acre could change that solution.

If we impose a constraint that no land will be dewatered, the solution for the region changes fairly dramatically.  The model indicates that a combination of corn (16,000 acres) and canola (8,900 acres) would be grown.  This solution is driven by minimizing the amount of loss related to using more acres than necessary.  It selects the “least” costly crop to grow on those excess acres.  While the solution may be unrealistic, it suggests that a political solution (in the form of assuring that no farmer has to idle land) may be counter-productive. 

Taken together, these solutions suggest that if farmers take their individual actions, the region will be less well off than if there is a cooperative solution.  An alternative way of expressing this fact is to suggest that if farmers are allowed to freely trade their water rights, the result will be that alfalfa will be replaced by potatoes in the region, since the model suggests that there are gains to shifting cropping patterns, and the losers (dewatered land) could buy out senior water rights to grow potatoes over on some portion of their land.  The senior water rights holders would be compensated for their losses as the production shifts.

If we look at the impact of cropping changes on the value of land, the present value of the net returns per acre to potatoes ($97) is about $1,770.  That is a loss of between $1,380 and $1,730 per acre.  There would also be the loss of around $3,000 per acre for the fallowed land (about 1,500 acres).  Once again, the longer the delay in reducing pumping to safe yield, the smaller will be the effect on land value today.

Community Economic Impacts

Now look at community impacts.  The analysis could include just Iron County, or Iron County and Washington County, since most of the purchases of inputs and by households come from those counties.  To estimate the maximum local effect, the Iron and Washington County model was constructed..  In order to do that, it is necessary to make some assumptions about the rate at which pumping will be reduced.  Suppose that 5% of the 32,000 acre feet of pumping are reduced per year, resulting in the loss of 1,600 acre feet, or approximately 500 acres.  Using the 2006 USU Extension data, that would mean a reduction in gross value of $210,700 in hay sales, $8,080 in grain sales, $6,250 in corn sales, and $4,660 in grass hay sales per year (increasing every year by that amount.  The entire 32,000 acre feet reduction would mean a loss of 10,000 acres with a total of $4,214,000 in hay sales, $161,600 in grain sales, $125,000 in corn sales, and $93,200 in grass hay sales. 

For the community, loss of jobs, gross sales, and household income from these reductions can be computed using an input-output model (IMPLAN, as discussed earlier).  Assume that 90% of the hay grown in the Beryl Enterprise region is exported, 70% of the grain is exported, 70% of the corn silage is exported and 50% of the grass hay is exported.  That yields a loss in exported value as follows:

Crop

Annual loss

Total loss

Alfalfa

$189,630

$3,792,600

 Grain

$    5,656

$   113,120

Corn

$    4,375

$     87,500

Grass Hay
$    2,330

$     46,600

The associated direct losses in jobs, household income and regional sales would be:




Jobs             Household income

RGO






Annual


0.5
$      46,133

$    194,812


Total


10
$    922,656

$3,896,247

It is likely that this entire impact would be felt in the Beryl-Enterprise area.

As a result of these direct losses, the annual and total loss in jobs, household income and total regional gross output (RGO) or total sales of goods and services within the two-county region would be:

Jobs                    Household income

RGO

State and local taxes* 

Annual

  1.5

$     67,410


$   266,342

$  11,926

Total

29.6

$1,348,198


$5,326,837

$238,512

*exclusive of school taxes

These losses are a small portion of the total jobs, income, and RGO of the two-county region (less that 0.2% in all three measures), but, as indicated above, most of the impact will be felt in the Beryl Enterprise area and will likely be significant to that community.

For Iron County alone, the results are as follows:

Jobs                    Household income

RGO

State and local taxes* 

Annual

  1

$     60,498


$   250,739

$  11,149

Total

19.2

$1,209,963


$5,014,772

$222,973

*exclusive of school taxes

There is not a significant difference between the two regional alternatives, with the exception of the “jobs” category.  That difference arises from the number of direct jobs lost between the two regional definitions (5.5 for Iron County and 9.9 for the two-county region).

If, on the other hand, we use the current price data and consider that only alfalfa production would be lost (likely an overestimate, since water would probably be transferred to the higher valued crop), that would mean a reduction in gross sales value of $536,250 in annual hay sales.  The entire 32,000 acre feet reduction would mean a loss of 12,500 acres with a total of $10,312,500 in hay sales. For the community, loss of jobs, gross sales, and household income from these reductions are:




Jobs             Household income

RGO






Annual


  1.2

$     74,500

$     600,000

Total


24.7

$1,490,000

$12,000,000

It is likely that this entire impact would be felt in the Beryl-Enterprise area.

As a result of these direct losses, the annual and total loss in jobs, household income and total regional gross output (RGO) or total sales of goods and services within the two-county region would be:

Jobs                    Household income

RGO

State and local taxes* 

Annual

  2.0

$    118,320


$   745,030

$  25,125

Total

39.2

$2,366,350


$14,900,610

$502,470

*exclusive of school taxes

These losses are a small portion of the total jobs, income, and RGO of the two-county region (less than 0.5% in all three measures), but, as indicated above, most of the impact will be felt in the Beryl Enterprise area and will likely be significant to that community.

Several community members have suggested that the employment changes are much too low.  As an example, one farmer who has approximately 8 sprinkler sets (about 1,000 acres), has approximately 3.5 full time employees, yielding about 0.4375 employees per sprinkler set.  For the loss of 12,500 acres, that would mean approximately 45 jobs lost.  Using the jobs lost figure as the basis for the impact analysis, the following results were obtained:




Jobs             Household income

RGO






Annual


  2.3

$   132,750

$     834,000

Total


45.0

$2,655,000

$16,680,000

It is likely that this entire impact would be felt in the Beryl-Enterprise area.

As a result of these direct losses, the annual and total loss in jobs, household income and total regional gross output (RGO) or total sales of goods and services within the two-county region would be:

Jobs                    Household income

RGO

State and local taxes* 

Annual

  5.3

$    210,900


$  1,092,550

$  44,785

Total

105.5

$4,218,000


$21,851,000

$895,706

*exclusive of school taxes

Again, these values are significant for the local community, but not a significant impact on the two-county region.

If we assume that about 25% of the alfalfa produced is cubed and those cubes exported, that means that approximately 17,200 tons of cubed hay would be exported at approximately $180 per ton, or approximately $3,000,000 of reduced exports from cubed hay.  The remaining 51,562 tons of exported hay would lost, or approximatetly $7,750,000.  Using these figures, the community losses would be as follows:




Jobs             Household income

RGO






Annual


  2.0

$      89,710

$     630,000

Total


40.7

$1,794,200

$12,600,000

Again, it is likely that this entire impact would be felt in the Beryl-Enterprise area.

As a result of these direct losses, the annual and total loss in jobs, household income and total regional gross output (RGO) or total sales of goods and services within the two-county region would be:

Jobs                    Household income

RGO

State and local taxes* 

Annual

  4.8

$   161,270


$     869,320

$  30,089

Total

96.4

$3,224,350


$17,386,400

$601,780

If we look at the alternatives suggested by the models – that potatoes will be grown instead of alfalfa – the net export (at 90%) would be $1,453.50 per acre over 24,000 acres, or a total of $34,872,000.  The IMPLAN model predicts that for the two-county region there would be a net gain of about 15 jobs, household income of $886,000, total value added of $1,913.300 , and total RGO of $34,194,500.  The large change in RGO relative to the other changes is a result of the fact that many of the inputs for potato production would be purchased from outside the local area (according to the data in the IMPLAN model).  Nevertheless, the shift would offset the losses due to reduced alfalfa exportation.  The results for Iron County alone are slightly smaller, as expected.
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