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INTRODUCTION

The objectives of this study were to describe recent
trends in the market value of New Mexico ranches and
grazing permits and to explore the key factors that influ-
ence the value of New Mexico ranches using a hedonic
pricing model. The study updates a long history of
New Mexico ranch value studies. These earlier studies
provided hedonic models that could be used to estimate
the value of particular ranches of interest (Torell et al.,
2000; Torell et al., 2003), and this study updates the
RANVAL model (Torell, 2011). The hedonic regression
models were estimated from statistical analyses of ranch
sales data provided by Farm Credit Services (FCS) of
New Mexico. The model was used to estimate the trend
in value for ranches in different areas of the state and
with differing amounts of leased public and state trust
land included. We first review the history of ranch value
studies done in New Mexico and in other states and
review what is known about the changing motives for
ranch purchase. The data and hedonic models for this
most recent analysis are then described.

HEDONIC PRICING MODELS

Hedonic models use regression analysis to decompose
the price of an item into separate components that de-
termine price (Taylor, 2003). The real estate market is a
common example of an application of a hedonic pricing
model. In this application, the hedonic property model
begins with a consumer who derives satisfaction from
real estate ownership and from other goods (Taylor,
2003). Grazing lands and other business properties also
have future income earning potential that creates pur-
chase incentive. Thus, the willingness to pay for a real
estate property is determined by income earning poten-
tial, development potential, and amenity characteristics.
A sample of real estate transactions is gathered, and
regression analysis is used to relate selling price to the
key characteristics believed to influence price. Appraisal
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methodology treats the hedonic regression as essentially
a robust form of the sales comparison approach (Kilpat-
rick, 2004). Hedonic models are commonly used in tax
assessment, product pricing, academic studies, and mass
appraisal projects (Taylor, 2003).

Ranchland Hedonic Models and Motives

for Ranch Purchase

When agricultural land is viewed solely for its income
earning potential, a present value model describes the
maximum value justifiably paid for the land asset (Burt,
1986). Because livestock production and profit were the
traditional motivations for ranch purchase, factors that
influence income earning potential, like rangeland pro-
ductivity, forage availability, and expected production
costs, were the primary factors explaining ranchland
price differences in early hedonic ranch valuation mod-
els. This included studies in Arizona (Martin and Jeffer-
ies, 1966), Utah (Workman and King, 1982), Oregon
(Winter and Whittaker, 1981), New Mexico (Torell and
Fowler, 1986), and Wyoming (Collins, 1983; Sunder-
man and Spahr, 1994; Sunderman et al., 2000). Yet,

as early as the 1960s, some began to question livestock
production and the profit motive as the only reasons

for ranch purchase (Martin, 1966; Martin and Jefferies,
1966). At the time, deeded rangelands were estimated to
be overpriced by nearly three times relative to the value
justified for livestock production (Smith and Martin,
1972). Expectation of real appreciation of the real estate
investment was a reason commonly given to explain the
apparent price discrepancy (Martin and Jefferies, 1966;
Melichar, 1979; Sunderman et al., 2000). Madsen et

al. (1982) found that in 1980, productive ranch values
based on income capitalization were generally consistent
with observed market prices when agricultural uses pre-
dominated and land appreciation was factored in. Over
time, there has been an increasing realization that ranch-
land values, including the value of federal and state graz-
ing permits, are influenced by many factors not related
to livestock production. The desired rural lifestyle and
agrarian values described by Martin have significantly
inflated the market value of both farms and ranches
(Doye and Brorsen, 2011). Corresponding to this, more
recent hedonic agricultural land valuation models have
emphasized amenity values like scenic views and recre-
ational opportunities on the property (Rimbey et al.,
2007; Bergstrom and Ready, 2009).

By the early 2000s, Western ranches were described
in the popular press as having become “pearls of great
value” (Sands, 1998; Henderson, 2000). Scenic ranches
with privacy and fishing and hunting opportunities had
soared in value. The price of these recreation parcels had
little to do with the value of the grass or livestock that
might be produced. Gosnell et al. (2007) found that
many ranch purchases in Wyoming and Montana were

driven by the specific goal of obtaining exclusive access
to fisheries. This was reflected in the Wyoming hedonic
ranch value models estimated by Bastian et al. (2002a)
and Wasson et al. (2010), where explanatory variables
measuring hunting and fishing opportunities were high-
ly significant determinants of ranchland value. Provi-
sion of wildlife habitat and access to a blue ribbon trout
stream were also found to be important determinants

of ranch sale prices for Montana ranches (Baird, 2010).
Similarly, Torell et al. (2005) found hunting income and
opportunities were major factors influencing the market
value of New Mexico ranches. Income from wildlife
added nearly 2.5 times more to ranch value than did
livestock income. Sales brochures for Western ranches
now emphasize recreational opportunities, scenic views, and
lifestyle attributes (see for example http://fayranches.com and
hetp://www.nm-ranches.com). People now buy ranches for
personal reasons beyond just agricultural production.
Land is real. You can visit it, walk on it, and enjoy it.
Investors like the sense of place that comes from owning
land in the country. They value the recreational oppor-
tunities provided and are willing to pay premium prices
for ranches providing open space, rural living, agrarian
values, and recreational opportunities.

Recent ranch buyers are more likely to be lifestyle
seekers than professional profit-motivated ranchers. A
West-wide survey of 1,052 public land ranchers found
an approximate equal split between ranchers that de-
pended heavily on the ranch for annual income versus
those whose income came mostly from other sources
(Gentner and Tanaka, 2002). Over the 1990 to 2001
period, Gosnell et al. (2006) found a shift in ranch
ownership patterns around Yellowstone National Park
from traditional ranchers (typically full-time livestock
producers) to a more diverse group that included absen-
tee owners focused on amenity and conservation values
instead of livestock production. Locational differences
exist, however. Gosnell and Travis (2005) found amenity
buyers to make up only 15% of ranch buyers in rural
Carbon County, MT, but over 60% of ranch purchases
in Routt County, CO and Sublette County, WY (with
close proximity to Steamboat Springs, CO and Jackson,
WY, respectively) were amenity motivated.

New Mexico Hedonic Ranch Models

Table 1 shows key explanatory variables included in
earlier hedonic ranch value models developed for New
Mexico. Appendix A provides additional discussion
about some of the key issues for estimating these he-
donic models. This includes concern about how the
dependent variable should be defined given the chang-
ing motivations for ranch purchase, inclusion of public
and state lands on Western ranches, recognition that the
land value estimate should not be negative, and correc-
tion for spatial autocorrelation between ranch sales.
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New Mexico

Nominal Land Nominal Rent-to- i i i i

Year Value CashRent Value Ratio C—JINew Mexico - Nominal Cash Rent ——New Mexico - Nominal Land Value
1997 $150 $1.30 $450 $3.00
1998 $160 $1.50 0.94% M _
1999 $155 $1.70 1% § 2% /\L - $250
2000 $150 $1.70 1% g %0 7 Y| g
2001 $150 $1.60 1.07% g $300 N~ T $2.00 g
2002 $155 $1.60 1.03% & $250 — = = M I =
2003 $160 $1.60 1.00% 2 $200 +— I - = - $1.50 S
2004 $170 $1.70 1.00% & 4150 H — - - L L $1.00 =
2005 $250 $1.80 0.72% o 1 L L L L L L 4
2006 $400 $2.00 0.50% 2 $100 L s050 ©
2007 $280 $2.30 0.82% & 507 M BN nEn
2008 $310 $2.70 0.87% $0 T T T T T T T T T T T T $0.00
2009 $280 $2.40 0.86% 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11
2010 $290 $2.20 0.76%
2011 $310 $2.40 0.77% Year Source: USDA-NASS (Various Issues)

All Years $225 $1.90 0.85%

Figure 1. Average deeded pasture values reported by USDA in New Mexico, 1997 to 2011.

The first New Mexico hedonic model (Torell and
Fowler, 1986) was a relatively simple model published
shortly after the “farm crisis” of the early 1980s when
farmland values declined for the first time since World
War II. The total selling price of a ranch was estimated
to be a quadratic function of date of sale with other
explanatory variables, including the number of AUY?
leased from public (Bureau of Land Management
[BLM] and U.S. Forest Service [USES]) and state land,
the grazing capacity of deeded lands, the appraised value
of houses and buildings, the average rangeland produc-
tivity, and the number of cultivated acres. In general,
as New Mexico models were expanded and improved,
they indicated that ranch sale prices were dependent
on rangeland productivity, income earning potential,
ranching area, distance to a trade center, elevation, and
the amount of leased land included with the sale. The
amount of public and state land has proven to be one of
the most important factors influencing the value of New
Mexico ranches. There is a significant discount in price
(relative to deeded land) when public and state trust
lands are included with the sale. Grazing permit value
is represented as an inflated price paid to the seller for
the base property and/or livestock (Gardner, 1997; Egan
and Watts, 1998). Though discounted in price, there
is still a substantial economic value for grazing permits
when transferred with the ranch sale. The ranch real
estate market recognizes this permit value, even though
legal compensation for the value of the grazing permit
is limited if it is cancelled in whole or in part for other
multiple use considerations (Grazing Leases and Per-
mits, 2010).

RECENT TRENDS IN AGRICULTURAL

LAND VALUES

Real estate values greatly appreciated during the early
to mid-2000s, as noted in a 7ime Magazine article re-
leased right before the housing market crash of 2006
(Poniewozik, 2005). Housing markets are once again
in the news, but the focus now is on the dire straits and
economic losses many homeowners experienced follow-
ing the collapse of the home real estate market and sub-
sequent economic downturn.

Unlike the housing market, agricultural land values
have remained strong. Midwest farmland values have in-
creased at rates not seen since the 1970s (Duffy, 2011).
These increases are being driven by strong agricultural
commodity demand and income, low interest rates,
and a lack of alternative high-yield investments (AAEA,
2011; Messick, 2011). For the Western states, AAEA
(2011) reported that agricultural land values peaked in
2008 with declines in 2009, but by 2011 were back to
or slightly above 2008 peak values. The typical buyer
in the recent market is an existing agricultural producer
expanding an operation. AAEA (2011) noted a decrease
in demand for rural residential, commercial, and recre-
ational land.

Average New Mexico pasture values as reported by
USDA-NASS (various issues) rose sharply over the 2004
to 2006 period, followed by declines in value during
2006 to 2007 (Figure 1). Reported cash rents for pasture
in New Mexico increased over the 2005 to 2008 period,
but not as much as land values, and thus rent-to-value
ratios declined (Figure 1)°. Current USDA estimates of

2 An animal unit (AU) is considered to be one mature cow with calf or the equivalent. An animal unit month (AUM) is the amount of forage required for one
AU for one month. An animal unit yearlong (AUY) is the forage required for one AU for one year.
> USDA pasture value estimates are for deeded lands and exclude BLM, USFS, and state trust land.
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deeded pasture values in New Mexico are about $300/acre,
with a cash rental rate of about $2.40/acre. Similar trends
in pasture value and declines in rent-to-value ratios
were reported for other intermountain states (USDA-
NASS, various issues).

Several ranch appraisal firms have provided infor-
mation and professional opinions and observations
about recent trends in Western pasture and rangeland
values. As noted by Greg Fay of Fay Ranches, a major
brokerage and ranch management services business in
Montana, Idaho, Wyoming, Colorado, and Oregon,
very few ranches change hands relative to the residential
market, and an exact percentage change in the market
is hard to define. He notes a slowdown in the ranch real
estate market starting in about 2006 to 2007, but also
notes that recreational ranches with the highest-quality
amenities have seen very little, if any, decline in value
(Fay, 2011). He also notes a significant improvement
in values from 2009 to 2010 and the first quarter of
2011. Norman Wheeler, a Montana ranch appraiser,
gives a similar opinion of value trends (Wheeler, 2011).
He notes that the ranch real estate market has split
into various submarkets, with values based on location
characteristics and the highest and best use of the ranch
property. He categorizes one type of ranch as agricul-
tural production-based and notes minimal increases in
value over the 1996 to 2009 period, but also with mini-
mal declines in value. He notes that these agricultural
production-based ranches, along with high-amenity rec-
reational ranches, are scarce and have maintained value.
According to Wheeler, ranches with desirable amenities
have continued to increase in value at a much faster rate
than production-based ranches. Wheeler notes that the
ranches that lost significant value after the real estate
crash of 2006 were those with an anticipated but unreal-
ized transition to a more valuable use for development
or recreation. These over-listed properties are now sell-
ing in the markets appropriately reflecting their highest
and best use (Wheeler, 2011).

METHODS

Torell et al. (2005) used New Mexico ranch sales data
collected from Farm Credit Services (FCS) for the years
1996 to 2002 to develop a New Mexico hedonic model.
New FCS data* were collected and combined with the
carlier data set, and this updated analysis includes sales
negotiated between January 1996 and April 2011. The
three 2011 sales were treated as if they occurred in De-
cember 2010 in the statistical analysis.

Farm Credit Services appraisal data sheets contain ex-
tensive information about the documented sale, includ-
ing financial terms of the sale; ranch location; acreage
and livestock carrying capacity by type of land; the value
of real property such as houses, buildings, and major
structural improvements; and FCS appraiser estimates
of income earning potential. The income appraisal sheet
includes estimates of annual crop and livestock income,
wildlife income, potential rental income of facilities and
housing, and occasionally income from surface minerals
like sand, gravel, and caliche. All comparable sales lo-
cated and documented by FCS appraisers were included
regardless of FCS loan involvement with the sale.

Some screening of sales in the analysis was used. First,
the total size of the parcel purchased had to be >3,400 acres
(>5 sections). This was an arbitrary size cutoff recognizing
that the motivation of small parcel purchasers is highly
variable. Properties with primarily irrigated cropland,
irrigated pasture, or dry cropland (parcels with >50%
cropland acreage) were excluded. Ranches where the
stated purchase motivation was to develop a subdivision
or multiple small tract home sites were excluded. Five
additional sales, primarily located in north-central New
Mexico, sold for over $5,000/acre and were also ex-
cluded. Initial attempts to include these sales in the he-
donic model indicated a great deal of unexplained price
variation, and these sales were considered outliers rela-
tive to other observed sales. These outliers fit into the
high-amenity recreational ranch submarket described by
Wheeler (2011).

The final sample included 659 ranch sales, and the
locations of those sales are shown in Figure 2, overlaid
over the major land resource areas (MLRA) defined
by the USDA Natural Resources Conservation Service
(NRCS)’. The NRCS MLRA designations are gener-
ally defined based on soil and vegetation characteristics
(USDA-NRCS, 2006). These areas also vary in range-
land productivity, elevation, topography, and land own-
ership patterns. Ranch sales were included for all areas
of the state except White Sands Missile Range in central
New Mexico and Indian reservations in northwest New
Mexico. Of the 659 total sales, 111 comprised entirely
deeded land (16.8%). State land acres were included on
471 (71%) of the ranches, BLM on 302 ranches (46%),
and USES on 44 ranches (6.7%).

Characteristics, such as elevation of the ranch at the
headquarters, distance to a paved road, and distance to
the nearest trade center (Table 2), were defined from the
township-range-section ranch location defined on the
FCS appraisal sheets (usually the ranch headquarters lo-

4 FCS allows NMSU to use ranch sale information with the understanding that the individual sale records will remain confidential. Only summary statistics and

statistical models can be released.

> The NRCS MLRA definition prior to 2006 was used for this research. New MLRA area designations have since been defined (USDA-NRCS, 2006) which are

similar but different from those used and shown in Figure 2.
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Figure 2. Ranch sale locations.

Table 2. Defined Trade Centers

« Ranch Sale
Major Land Resources Area
I A36: NM & AZ Plateaus and Mesas (DWP)
A37: San Juan River Valley, Mesas and Plateous (DWP)
1 A39: AZ & NM Mountains (DAN)
A41: SE AZ Basin & Range (DSD)
[1A42: Southern Desertic Basins, Plains and Mountains (DSD)
I A48: Southern Rocky Mountains (DRM)
] A51: High Intermountains Valleys (DRM)
] A70: Pecos & Candian Plains & Valleys (DCP)
[ A77: Southern High Plains (DHP)

El Paso, TX Hobbs Espanola Lordsburg
Albuquerque Carlsbad Ruidoso Santa Rosa
Las Cruces Gallup Grants Clayton
Santa Fe Deming Socorro

Roswell Las Vegas Truth or Consequences

Farmington Artesia Raton

Alamogordo Silver City Tucumcari

Clovis Lovington Taos

We recomputed the maintenance and management
charge at 5% in all cases. The FCS-estimated wildlife
income, crop income, rental income, and improve-
ment valuation were used without modification. For
consistency and accuracy, grazing fee payments were
recalculated using fee rates paid during the year of the
ranch sale. The income variables used in the regression
analysis and in summary statistics were computed as net

cation). Following the procedure of Torell et al. (2005),
trade centers were considered to be cities large enough
to support major shopping and cultural activities. Road
distances from the ranch to a paved road and to the
nearest trade center were calculated using the Google
Maps website (Google, 2011).

Table 3 provides a detailed listing of variables and a
description of how variables were defined and comput-

ed, along with overall statistics from the ranch sales data.

Following the procedures of FCS appraisers to estimate
ranch income earning potential, we used the standard
income appraisal approach based on forage lease value
(Appraisal Institute and ASFMRA, 2000) with the
following exceptions. Whereas FCS generally valued
grazing capacity at about the USDA 11-Western-state
average $/AUM lease rate, in our research forage value
was recomputed at 70% of the USDA lease rate paid
during the year of the ranch sale, assuming forage val-
ue is 70% of the reported value as reported by Bartlett
et al. (2002) as a finding in several forage valuation
studies. USDA 11-state lease rates gradually increased
from about $10/AUM in 1996 to $15/AUM in 2010
(USDA-NASS, 2012).

income coming from wildlife enterprises, with all other
income grouped together as non-wildlife income. The
income that was grouped was primarily from livestock
production, but included a few sales that had headquar-
ters rental income, mineral sales, Conservation Reserve
Program (CRP) payments, and crop production. Ranch
expenses were allocated based on the percentage of gross
income included in the wildlife and non-wildlife catego-
ries. Ranch expenses primarily included grazing fees and
management and maintenance charges.

Including wildlife income in the analysis was pos-
sible because New Mexico has a program whereby
wildlife hunting permits are issued to landowners as
compensation for providing wildlife habitat on private
lands. Landowners have the option of using the wildlife
permits themselves or selling them. Estimates of al-
lowed wildlife harvest on each ranch were determined
using a database of landowners with elk (rule 19.30.5)
and antelope (rule 19.31.15) hunting authorizations as
maintained by the New Mexico Department of Game
and Fish (2004). Estimates of wildlife income for game
species not in the Game and Fish database were also
made by FCS appraisers based on conversations with
landowners.

The annual market value of the wildlife permits
was made by FCS appraisers from observed market

Research Report 779 ¢ Page 6



conditions at the time the sale was recorded. Nominal
market values assigned for bull elk permits were gener-
ally around $2,200 each in 2003 and 2004, increasing
to $3,000 after 2005. Cow elk permits were valued at
about $300 each. Buck deer permit values ranged from
about $800 during the early years of the analysis to as
high as $2,500. Assigned values for buck antelope ranged
from about $750 in 2003 to double that by 2007. Not all
appraisers consistently entered wildlife income on the ap-
praisal sheet, and this is a data limitation.

In order to spatially visualize differences in ranch
characteristics, we computed and categorized ranch
sales statistics on a $/AUY, $/deeded acre ($/DAC),
and $/total acre ($/TAC) basis. The distinction be-
tween deeded and total acres is that the total acre cal-
culation includes all acres, including lands leased from
federal and state land agencies (see Appendix A for
additional discussion). Arc GIS 9 was used to spatially
visualize regional differences in key variables, includ-
ing percent leased land, non-wildlife income, wildlife
income, and $/TAC, $/DAC, and $/AUY ranch sale
prices. Each ranch sale is visualized as a dot based on the
township, range, and section location of the ranch head-
quarters. The size of the data point indicates the ranch’s
relative value.

Hedonic Model Estimation

The nominal-price hedonic model estimated in this re-
port updates the similar truncated model estimated by
Torell et al. (2005).° We refer the interested reader to
the earlier paper for a detailed description of the model,
which is estimated on a $/TAC basis. Potential explana-
tory variables for the updated model are defined in Table
3. One new variable not considered in the earlier study,
distance to a dirt road, was added as a potential explana-
tory variable. Statistically insignificant variables (P <
0.10) were not included in the final model unless there
was strong theoretical justification for inclusion. For the

final model, g(X,3) was defined to be:

g(X,) =Bl + P2 NETAGTAC + p3 NETWILDTAC + B4
HBVALTAC + §5 LN(DEEDSECT) + 6 LN(ELVFT) + 7
DISTANCE + 38 POPDEN + 39 DSD + 310 DRM + 11 D98
+B12D99 + B13 D00 + P14 DO1 + B15 DO2 + 16 DO3 + P17
D04 + P18 DOS + B19 D06 + B20 DO7 + B21 DOS + 22 D09 +
B23 D10 + B24 D11 + B25 %STATEAC + p26 %USFSAC + p27
%BLMAC + 328 DUSFSAC + 29 DBLMAC + 330 DSTATEAC
+ P31 %IRR + 332 %DRYFARM

(Equation 1)

The betas (fs) are estimated parameters. A trunca-
tion parameter () is an additional estimated parameter,
assuming normality of the errors (equation 5 in Torell
et al., 2005). The model was estimated using nonlinear
ordinary least squares (OLS) routines in SAS (PROC
MODEL).

Dummy variables were included in the model for
different MLRA areas as well as year of sale. For the
ranching area dummy variables, the Central Plains area
(DCP) was initially excluded from the model such that
other area dummy variables (DWE DAN, DRM, DSD,
DHP) measured value relative to this area. As shown at
the bottom of Table 3, 46% of the sales were located in
the Central Plains MLRA (DCP = 1).

Time of sale was incorporated into the regression
models with the dummy variable procedure used by
Torell et al. (2005) and Sunderman et al. (2000). By
this non-standard dummy variable definition, the value
of the dummy variable for the year of sale is computed
as the proportion of the year that remains after the sale
date, while the dummy variable for the following year is
one minus that proportion. The dummy variables for all
other years are set to zero. As noted by Sunderman et al.
(2000), this approach allows the rate of change in ranch
values to be different through time and provides for a
sale price continuum rather than an annual step func-
tion. All sales were defined to occur between January 1,
1996, and December 31, 2010.

Two different discounts are included in the final model
for state and public lands. First, following Torell et al.
(2005), the percentages of the purchased land acreage
composed of state grazing leases, BLM leases, and USES
leases were explanatory variables in the model. Param-
eter estimates for 325, 326, and 27 (Equation 1) are
expected to be negative and reflect a discount relative to
deeded land when the percentage of land on leased areas
increases by 1%.” Similar to the earlier model of Torell et
al. (2005), residual plots indicated the model tended to
over-predict the market value of ranches that were almost
entirely public and/or state land. Dummy variables were
added to shift the intercept when over 90% of the ranch
acreage was on public and state lands. Separate dummy
variables were added for each land type so the discount
for high-acreage permit ranches is not restricted to be the
same. Other functional forms for the public land price
discount were explored, but the linear definition with the
added dummy variables provided the best fit.

¢ Given the complexity of the nonlinear truncated model, tests and corrections for spatial autocorrelation were not made (see Appendix A for additional discussion).

7 A negative parameter estimate does not indicate a negative value for public lands, but rather indicates that public lands sell for less than deeded lands. See
Rimbey et al. (2007) for additional discussion about grazing permit value estimation using the truncated hedonic model.
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Table 4. Average Nominal $/TAC Ranch Sales Statistics

Standard Sale Ranges
Category Number of Sales Mean Deviation Low High Mean Value Plot
Area (See Figure 2)
A36 or A37 111 150 180 11 1,102
A39 37 160 255 7 1,185
A41 or A42 102 45 38 8 265
A48 or A51 14 1,211 734 397 2,561
A70 302 145 122 15 999
A77 93 152 100 41 689
All Areas 659 155 232 7 2,561 - - - -
Years
1996 60 96 105 11 537
1997 57 103 75 5 300
1998 64 153 207 13 846
1999 53 110 89 8 363
2000 56 159 182 12 887
2001 33 123 78 23 258
2002 45 155 138 20 706
2003 41 157 181 8 844
2004 46 200 202 7 850
2005 48 237 418 21 2,286
2006 36 260 205 28 870
2007 51 342 428 27 2,315
2008 22 223 235 39 1,167
2009 8 216 117 97 443
2010 39 252 449 15 2,183
All Years 659 178 250 5 2,315
Percent Leased Land (%)
0-10 184 291 366 40 2,315
10-20 74 196 157 50 844
20-30 61 174 176 33 298
30-40 37 130 84 47 485
40-50 42 101 46 40 198
50-60 39 86 55 31 298
60-70 41 77 47 27 212
70-80 33 73 52 12 260
80-90 46 56 32 19 139
90-100 102 29 18 5 106 I I I
All Percentages 659 155 232 5 2315 Elmm=_
Ranch Size (Sections)
5-10 150 290 386 13 2,286
10-20 198 201 254 9 2,315
20-30 117 123 93 10 443
30-40 74 114 101 10 500
40-50 34 74 79 13 286
50-60 20 103 100 15 389
60-70 18 109 91 5 300
70-80 15 116 83 9 270
80-90 6 58 26 23 68
90-100 4 59 77 8 172
>100 23 102 104 7 412 I
All Sizes 659 178 250 5 2,315 Il-mEE__&

Ranchland Values ($/TAC)

o 0-50
O 60-186
O 187-445
O 446 - 2315

Research Report 779 < Page 10



Table 5. Average Nominal $/AUY Ranch Sales Statistics

Standard Sale Range

Category Number of Sales Mean Deviation Low High Mean Value Plot
Area (see Figure 2)
A36 or A37 111 10,703 14,476 926 87,382
A39 37 11,480 16,312 864 75,000
A41 or A42 102 3,413 2,864 1,000 21,831
A48 or A51 14 71,724 62,767 10,000 221,059
A70 302 6,558 5,494 1,316 48,667
A77 93 7,220 9,241 1,461 82,500
All Areas 659 8,524 15,709 864 221,059 - . -— -
Years
1996 60 3,484 2,904 926 18,966
1997 57 3,748 2,219 864 12,903
1998 64 6,875 12,436 1,303 72,975
1999 53 4,436 3,190 1,104 16,306
2000 56 6,719 7,796 1,148 44,770
2001 33 7,040 13,826 1,425 82,500
2002 45 6,501 4,394 1,746 22,243
2003 41 6,612 8,482 1,064 48,667
2004 46 10,055 12,742 1,134 59,964
2005 48 12,353 22,178 2,103 124,783
2006 36 14,557 15,898 2,511 87,382
2007 51 14,308 14,790 2,500 70,880
2008 22 13,079 15,272 3,497 75,000
2009 8 10,670 7,528 4,444 28,333
2010 39 17,047 43,229 1,765 221,059 I .l. .I I
All Years 659 8,524 15,709 864 221,059 ==N
Percent Leased Land (%)
0-10 182 15,592 26,256 2,871 221,059
10-20 77 10,547 10,108 2,914 57,175
20-30 60 8,898 12,265 2,191 87,382
30-40 40 6,472 4,431 2,470 25,105
40-50 45 5,551 5,027 2,079 32,500
50-60 36 5,496 6,486 1,809 31,884
60-70 41 4,210 2,388 1,518 11,062
70-80 33 4,100 2,964 1,461 13,873
80-90 45 3,955 3,345 1,404 21,831
90-100 100 2,410 1,446 864 9,500 I I
All Percentages 659 8,524 15,709 864 221,059 . Ilmes_
Ranch Size (Sections)
5-10 150 14,633 27,747 1,439 218,884
10-20 198 9,175 12,646 1,411 96,425
20-30 117 5,408 4,555 1,444 30,333
30-40 74 5,673 5,832 1,282 43,729
40-50 34 3,848 2,769 1,370 13,895
50-60 20 5,129 6,802 1,718 35,576
60-70 18 4,964 3,472 1,152 12,844
70-80 15 4,980 3,286 1,253 12,491
80-90 6 4,309 2,640 1,432 9,120
90-100 4 3,616 3,906 1,702 9,563 I
>100 23 5,010 4,289 1,319 21,238
Al Sizes 659 8,524 15,709 1,152 218,884 L ELLL DR

Ranchland Values ($/AUY)

© 864-2528

O 2529-6500

(O es01-27322

O 27323 - 220836
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Land Ownership Distribution

BLM- Bureau of Land Management
BOR- Bureau of Reclamation
DOA- Dept. of Agriculture
DOD- Dept. of Defense
DOE- Dept. of Energy
[ USFS- Forest Service
FWS- Fish and Wildlife Service
[ Native American Land
NPS- National Park Service
Private
B State
SGF-State Game and Fish
SP- State Park
VCNP- Valles Caldera National Preserve

Figure 3. Land ownership in New Mexico (University
of New Mexico, 2011).

RESULTS

Ranch Sale Statistics

Summary statistics for the 659 study ranches are given
on a $/TAC, $/AUY, and $/DAC basis in Tables 4, 5,
and 6, respectively. Price statistics are presented on a
nominal price basis. At the bottom of each table is a
figure showing the spatial distribution of the sales data
grouped into broad price categories.

The market value of ranches in the Southern Rocky
Mountains (referred to as areas A48 and A51, High In-
termountain Valleys in Figure 2) averaged $1,211/TAC,
which was nearly 10 times the average for other areas
(Table 4). As noted earlier, five additional sales in this
area with even higher prices were considered outliers
and excluded from the analysis and data. With only 14
ranch sales included for the northern region, the sample
size is limited, and thus statistical reliability for the
northern region is limited. These sales are in a region
that is considered to have exceptional scenic views and
the unique cultural amenities of northern New Mexico.

The Pecos Canadian Plains Valley (A70), located in
the east-central part of the state (Figure 2) and consid-
ered to be one of the most productive rangeland areas
for grazing (Stucky and Henderson, 1969), had the
highest number of sales at 302. Ranch sale prices in
the major livestock-producing areas of the Pecos Cana-
dian Plains Valley and the Southern High Plains (A77)
tended to be highest in the northeast corner of the pro-
duction area, where rangeland productivity is highest
(Stucky and Henderson, 1969) and the percentage of
deeded land on the ranch is relatively high (Figure 3).
Ranches in the southern part of the state generally de-
pended on state, BLM, and USFS lands for over 50% of
their grazing capacity (Figure 4).

° 0-20
O 21-45
| O -5

Qm-mo

Figure 4. Spatial distribution of ranch sales by per-
centage of land from state, BLM, and USFS.

The lowest-valued rangeland was in the southern
part of the state (A41 and A42), averaging $45/TAC
($3,413/AUY). Ranches in this area are primarily desert
ranches that depend heavily on forage leased from the
BLM and state trust land (Figure 3). As an average, the
sample ranches in the southern desert area depended on
BLM lands for 50% of their grazing capacity, state lands
for 28%, and deeded lands for 22%.

Average ranch sale prices were relatively constant at
about $100 to $160/TAC until about 2004 when they
began to rise sharply (Tables 4 through 6); this is con-
sistent with pasture values reported by USDA-NASS
(Figure 1). Average $/TAC prices increased from $96/TAC
in 1996 to the highest price of $342/TAC in 2007 before
declining to $216/TAC in 2009. The number of sales
in 2009 was limited, with only eight sales included that
year. Further, the number of sales and the characteristics
of sales were not the same in each year of study, and sta-
tistical differences across time are more appropriately ana-
lyzed as follows using the hedonic regression model.

Annual Ranch Income
Agricultural income (or, more accurately, non-wildlife
income [NETAGTAC]) averaged $1.81/TAC + $2.08
standard deviation (SD) (Table 3). As would be expected,
income from livestock production closely followed the car-
rying capacity of rangelands across the state, and was high-
est in the northeast corner of the state where rangelands
are the most productive (Stucky and Henderson, 1969)
(Figure 5). Ranches reporting crop income tended to be in
eastern New Mexico or the central northern mountains.
Wildlife income averaged $0.44/TAC + $1.37 (Table 3),
with 36% of the sample ranches reporting wildlife income
earning potential. Ranches with the largest per acre income
from wildlife hunting permits had elk permits and were
located in mountainous areas (Figure 6).

Research Report 779 < Page 12
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Table 6. Average Nominal $/DAC Ranch Sales Statistics

Standard Sale Ranges
Category Number of Sales Mean Deviation Low High Mean Value Plot
Area (See Figure 2)
A36 or A37 78 334 252 44 1,100
A39 19 386 312 88 1,167
A41 or A42 38 234 210 55 1,195
A48 or A51 14 1,364 717 286 2,315
A70 274 236 149 44 1,000
A77 88 229 103 79 643 - —— —
All Areas 511 286 279 44 2,315
Years
1996 45 167 104 51 537
1997 43 172 75 70 300
1998 52 227 216 44 846
1999 39 184 79 55 363
2000 42 245 181 73 887
2001 27 214 139 83 694
2002 39 224 136 84 706
2003 30 282 219 95 1,000
2004 35 309 209 110 850
2005 38 402 446 105 2,286
2006 27 424 231 175 1,100
2007 40 516 451 104 2,315
2008 16 409 334 171 1,195
2009 6 381 152 172 574
2010 32 371 464 89 2,183
All Years 511 286 279 44 2,315
Percent Leased Land (%)’
0-10 184 337 388 44 2,315
10-20 74 270 203 57 1,000
20-30 61 262 243 44 1,407
30-40 37 232 141 73 798
40-50 42 215 83 79 350
50-60 39 227 130 73 715
60-70 41 249 136 82 655
70-80 33 348 254 51 1,195 . .
All Percentages 511 286 279 44 2,315 | -] .
Ranch Size (Sections)
5-10 135 375 410 80 2,286
10-20 162 306 273 44 2,315
20-30 89 215 111 55 764
30-40 55 219 131 73 505
40-50 13 261 147 70 459
50-60 12 192 87 80 389
60-70 13 217 82 86 327 I
70-80 10 254 135 71 461
>100 20 168 96 44 412 I..l-.l_
All Sections 511 286 279 44 2,315

Ranchland Values ($/DAC)

o 50-590
O s91-s181
QO s182-5%3

O s364-s008
O $909 -$2,315
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Non Wildlife Income ($/TAC)
o 0-1
O 2-4
O s-9

O 10-37

Figure 5. Spatial distribution of non-wildlife income
($/TAC).

Hedonic Model Parameter Estimates

Parameter estimates for the truncated hedonic model
are shown in Table 7. SAS software diagnostics did

not indicate a serious problem with multicollinear-

ity, but an unequal variance (heteroscedasticity) was
problematic based on the White test (P < 0.001). Thus,
White’s heteroscedasticity consistent estimator of the
variance-covariance matrix was used for hypothesis test-
ing. Residual plots did not show an undesired pattern
when plotted against key factors, including time of sale,
amount of leased public land, ranch size, elevation, or
MLRA ranching area.

Several of the trend and location dummy variables
were not significant (P < 0.10) and were thus excluded.
Initial regressions indicated 1996 and 1997 sale prices
were not statistically different, so D9 was excluded from
the final model. The time dummy variables shift the in-
tercept relative to a 1996 to 1997 base period.

The non-negativity parameter () was highly signifi-
cant in the truncated model (P < 0.001). The R? of the
model increased from about 84% for the non-truncated
model (not shown) to about 94% with the trunca-
tion (Table 7). The root mean square error (RMSE)
decreased substantially with the truncated model (from
$95/acre to $59/acre). Most importantly, of the total
659 ranch sales included in the analysis, the non-trun-
cated model inappropriately predicted negative values
for 57 of the ranch sales.

Statistically significant location dummy variables in
the model were the southern desert region (DSD or ar-
eas A41 and A42, Figure 2) and the northern mountains
(DRM, A48 and A51) (Table 7). As might be expected,

southern desert ranches were found to be lower in price

Wildlife Income ($/TAC)
° 0

O 1-2

O 3-4

O s-8

O

Figure 6. Spatial distribution of wildlife income
($/TAC).

relative to other areas, with a parameter estimate for
B, of -$496, whereas northern mountain ranches were
higher in sale price relative to other areas (8,, = +$315).
The estimated beta coefficient cannot be interpreted
directly as a marginal difference, however. As noted in
Appendix A and detailed by Xu et al. (1994), marginal
changes in the truncated model will be ranch-specific,
depending on site-specific estimates of g(-) (Equation 1)
and the scaling factor. Marginal values are estimated by
multiplying the model parameter estimate by the scaling
factor estimated for a particular ranch (Rimbey et al.,
2007; Equation 3). The scaling factor ranges from zero
(0) to one (1), and marginal changes will be larger for
relatively high-value ranches where the scaling factor is
near one. Over 80% of the sample ranches had a scaling
factor estimate of 0.20 or less (Figure 7). The average
scaling factor was 0.14. When computed by area, the
average scaling factor was near the overall 0.14 aver-
age (ranging from 0.13 to 0.16) for all areas except the
southern deserts, where it averaged 0.02, and the north-
ern mountains, where it averaged 0.85. Thus, when
evaluated at the average for the region, ranches in the
southern deserts sold for about $10/TAC less
($-496 x 0.02 = -$9.92) than ranches in other MLRA
areas. Ranches in the northern mountains sold for an
average of $267/TAC (+$315 x 0.85 = $267.75) more
than ranches with similar characteristics but located in
one of the other areas without a regional dummy vari-
able included.®

Similar to the earlier model of Torell et al. (2005),
the number of deeded sections and the ranch head-
quarters elevation (both estimated in natural log form)
were statistically important factors explaining ranch

8 Regional dummy parameter estimates for DHE, DAN, and DMP were not statistically different from the Pecos Canadian Plains Valley region (P < 0.10) and were
excluded from the final model. This suggests that regional differences found between these MLRA areas are explained by differences in ranch characteristics alone.
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Table 7. Ranch Value Model Parameter Estimates (dependent variable, $ per total acre ranch selling price, $TAC)

Nominal Price Model
Consistent

Parameter Variable Description Parameter Estimate Standard Error t-statistic
B, INTERCEPT Intercept -13,631.30 1,943.00 -7.02 %%
B, NETAGTAC Net non-wildlife income per acre 4.49 9.82 0.46
B, NETWILDTAC Net wildlife income per acre 69.02 11.31 6.10 ***
B, HBVALTAC House/building value per acre 2.75 0.47 5.81 ***
B LN(DEEDSECT) Log of deeded sections -102.77 36.82 -2.79 ***
B LN(ELVFT) Log of elevation in feet 1,498.11 213.40 7.02 *x*
B, DISTANCE Distance to trade center -3.69 0.92 -4.00 ***
B, POPDEN Population density of county 691 2.70 2.56 **
B, DSD Southern deserts dummy -496.43 166.30 -2.98 ¥
Bl DRM Rocky Mountains dummy 314.67 98.37 3.20 ***
B, D98 Dummy 1998 sale 359.10 131.40 2.73 ***
B, D99 Dummy 1999 sale 212.71 165.60 1.28
B, D00 Dummy 2000 sale 709.61 138.60 5.12 ***
B DO1 Dummy 2001 sale 385.66 145.80 2.65 ***
B, D02 Dummy 2002 sale 565.29 155.80 3.63 ***
B D03 Dummy 2003 sale 830.21 222.30 3.74 **
B, D04 Dummy 2004 sale 721.74 155.40 4.64 ¥
B D05 Dummy 2005 sale 812.17 101.30 8.02 ***
B, Do6 Dummy 2006 sale 1,215.68 151.80 8.01 ***
B, Do7 Dummy 2007 sale 870.55 148.10 5.88 ***
B, D08 Dummy 2008 sale 1,324.89 171.30 7.73 ***
B, D09 Dummy 2009 sale 1,168.19 227.00 5.15
B, D10 Dummy 2010 sale 916.72 167.60 5.47 **
B, D11 Dummy 2011 sale 1,528.10 266.00 5.74 ***
B, %STATEAC % of acres on state trust land -11.85 2.38 -4.97 ¥
B %USESAC % of acres on USFS -10.32 3.25 -3.17 %
B, %BLMAC % of acres on BLM -23.15 4.19 -5.52 %
B DUSFSAC Dummy % USES acres >90% -4,773.91 1,362.20 -3.50 ***
B, DBLMAC Dummy % BLM acres >90% -2,639.18 859.40 -3.07 ***
B, DSTATEAC Dummy % state acres >90% -1,526.31 552.10 -2.76 %
B, IRRPTAC % of land irrigated 23.19 6.27 3.70 *x*
B, DRYPTAC % of acreage dryland farmed 4.29 1.86 2.31 %
T Non-negativity Non-negativity parameter 362.34 29.68 12.21 ***

R? 93.8%

n 659

Mean of dependent variable $155

Root mean square error $59

Note: Double and triple asterisks (*) denote statistical significance at the 0.05 and 0.01 levels, respectively.
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Figure 7. Distribution of estimated scaling factor values.

value differences. Larger ranches sold for more in to-
tal but less on a $/TAC basis, with prices decreasing
as the number of deeded sections decreased. Ranches
increased in price at a decreasing rate as elevation de-
creased. Also similar to earlier results, when evaluated
at the average scaling factor, increasing the distance to
a trade center by 1 mile decreased the value of a ranch
by an estimated $0.52/TAC (0.14 x [B, = -$3.69] =
-$0.52/TAC). Locating the ranch in a more densely
populated county increased per acre value (P < 0.05).
Irrigated and dryland farmland included on the prop-
erty increased the sale price (P < 0.05).

Torell et al. (2005) found roughness of terrain to be
a statistically important factor influencing ranchland
values in New Mexico. Roughness was not significant
in the updated model and was excluded. The variable
PROD (measuring average rangeland carrying capac-
ity) was also not significant and was excluded, whereas
it had been significant in earlier models. A new variable

included in the updated analysis, distance to a paved
road, was not statistically significant and was excluded
in the final model.

The conceptually important variable of agricultural
income (NETAGTAC), while of the correct positive
sign (B, = +$4.49), was not statistically significant in the
updated model, but was left in the model given strong
theoretical justification. Torell et al. (2005)
found agricultural income to be statistically significant
(P < 0.01) over the 1990 to 2002 period, with the nom-
inal price coefficient estimated to be +$17. Livestock
production value appears to be of less importance over
time, as others have also noted (Gentner and Tanaka,
2002; Gosnell and Travis, 2005), and this finding sup-
ports that contention. In contrast, farm income has
been noted as a major contributor to recent increases in
farmland values (AAEA, 2011). -

The wildlife income parameter estimate (3, = +$69)
was 15 times larger than the coefficient for non-wildlife
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Figure 8. Trend in market value for a deeded land ranch in northeast New Mexico with the characteristics de-

fined in Table 8.

income. The 238 ranches with wildlife income had an
average scaling factor of 0.26. Evaluated at this average,
each dollar of wildlife income added $17.94/acre to
ranchland value, suggesting a 5.6% income capitaliza-
tion rate. At this rate, a $3,000 elk permit would be
capitalized into $53,571 in ranch value.

The public and state land discount parameters (B3,
B, B,,) for ranches with less than 90% of acreage on
leased lands were statistically different from one another
(P < 0.0001) using the likelihood ratio-test. Further anal-
ysis indicated the acreage discount for USFS and STATE
were not different (P = 0.50), while other combinations
were different (P < 0.0001). The additional discounts in-
cluded when leased acreages were greater than 90% (B,
B,y B,,) were not statistically different (P = 0.60).
Trends in Ranchland Values
In general, New Mexico ranch value estimates from the
hedonic model were found to gradually increase until
2005 when values greatly increased, followed by variable
market movements in subsequent years that were not
unlike trends in value reported by USDA-NASS (Figure 1).
Relative to the previous year, trend variable coefficients de-
creased in magnitude in 1999, 2001, 2004, 2007, 2009,
and 2010 (Table 7). Ranch value estimates are different
over time for several reasons beyond the relative value of
trend parameter estimates. Different forage lease rates

were used to value grazing capacity in alternative years
(Table 3), and the estimated scaling factor also varies
over time when the estimate of g(X,) (Equation 1)
changes.

Trends in value estimates are most easily seen by
considering value estimates for specific ranches of inter-
est. Three different ranches are highlighted using the
RANVAL2010 model (Torell, 2011), which can also be
used to explore the trend in value for particular ranches
of interest. Appendix B provides additional detail about
how to use the spreadsheet version of the hedonic model
that is available at http://ranval.nmsu.edu. Table 8 gives
the RANVAL2010 model inputs used in the valuation
for a deeded land ranch in northeast New Mexico
(Colfax County), a BLM ranch in southwest New
Mexico (Hidalgo County), and a USES permit ranch
in central New Mexico (Lincoln County).

Input parameters are different by area and reflect re-
gional differences in ranch characteristics. We observed
wide differences in ranch characteristics, including size
of ranch and level of permit land dependency, both
within and between geographic regions.

Deeded Land Ranch in Colfax County
The first ranch valuation considers a 20-section ranch

in Colfax County whose ranch headquarters is at 6,000
feet elevation (Table 8). The land base is defined to be
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Table 8. Base Ranch Conditions Defined for Ranch Value Trend Analyses

Deeded Ranch in Northeast New Mexico Acres AUY % of Acres AUY/ Section
Deeded Land 10,240 272 80% 17.0
State Trust Land 2,560 68 20% 17.0
BLM Land 0 0 0% 0.0
USFS Land 0 0 0% 0.0
Total Ranch Size 12,800 340 100% 17.0
Elevation 6,000 ft
Distance to Trade Center 40 mi
County Colfax
Population Density 3.60 people/mi*
Major Land Resource Area (MLRA) Area 1 - Pecos Canadian Plains

$Total $Acre
2010 Net Livestock Income $36,206 $2.83
2010 Wildlife Income $5,400 $0.42
2010 Value of Houses, Buildings, and Facilities $160,000
BLM Permit Ranch in Southwest New Mexico Acres AUY % of Acres AUY/ Section
Deeded Land 4,608 60 20% 8.3
State Trust Land 5,760 75 25% 8.3
BLM Land 12,672 165 55% 8.3
USFS Land 0 0 0% 0.0
Total Ranch Size 23,040 300 100% 8.3
Elevation 4,300 ft
Distance to Trade Center 40 mi
County Hidalgo
Population Density 1.48 people/mi*
Major Land Resource Area (MLRA) Area 8 - Southern Desertic

$Total $Acre
2010 Net Livestock Income $28,778 $1.25
2010 Wildlife Income $0 $0.00
2010 Value of Houses, Buildings, and Facilities $100,000
USFS Permit Ranch in Central New Mexico Acres AUY % of Acres AUY/ Section
Deeded Land 1,152 11 5% 6.1
State Trust Land 0 0 0% 0.0
BLM Land 0 0 0% 0.0
USES Land 21,888 205 95% 6.0
Total Ranch Size 23,040 216 100% 6.0
Elevation 7,100 ft
Distance to Trade Center 40 mi
County Lincoln
Population Density 4.39 people/mi?
Major Land Resource Area (MLRA) Area 4 - Mountains

$Total $Acre
2010 Net Livestock Income ($Total, $Acre) $21,170 $0.92
2010 Wildlife Income ($Total, $Acre) $0 $0.00
2010 Value of Houses, Buildings, and Facilities ($Total) $100,000
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80% deeded and 20% state trust land, which would be
common in the northeast area (Figure 3). Average carrying
capacity of the ranch is defined to be 17 AUY/section, and
the ranch has $5,400 ($0.42/acre) in net annual wildlife
income from 4 landowner antelope permits. Net income
from livestock production is estimated to be $36,206
($2.83/acre, $106.49/AUY). House, buildings, and facili-
ties on the ranch are estimated to contribute $160,000
($12.50/acre) to the value of the ranch (in 2010 dollars).

Nominal ranch value estimates increased from
$100/TAC ($3,600/AUY) in 1996/1997 to $310/TAC
($11,671/AUY) by July 2010 (Figure 8). Over the
study period, nominal prices increased at an annualized
rate of 11.1% and real prices increased by 8.9%. Value
estimates increased sharply in 2005, diminished during
20006, increased again during 2007, had a downward
slide again during 2008 to 2009, and rebounded during
2010. Model estimates follow the same general trend
reported by USDA-NASS (Figure 1) and with the same
recent market rebound reported by Fay (2011) for other
Western ranching areas.

Marginal Value Changes

The nonlinear truncated model definition means that
estimated marginal changes in ranch value will be ranch-
specific depending on estimates of g(-) (Equation 1) and
the model scaling factor. To estimate marginal changes

in ranchland value, different scenarios were considered in
the RANVAL2010 model by changing selected character-
istics of the ranch. Table 9 shows the estimated July 2010
value change for the 20-section Colfax County ranch.
With the baseline conditions defined for the ranch, the
July 2010 estimate of baseline value was $3,968,073. The
scaling factor was estimated to be 0.3978.

Moving the ranch from Colfax County (with a popu-
lation density of 3.6 people/mi?) to Harding County
(population density of 0.34 people/mi?) reduced the
estimated ranch value by $112,507 ($8.79/acre). A dol-
lar’s worth of appraised house and building value added
$1.10 to ranchland value. Increasing wildlife income
by $1,500 added an estimated $37,413 to ranch value,
whereas adding an equivalent amount of non-wildlife
income added $2,421 to ranch value (Table 9).

As noted with the earlier truncated model estimated
by Torell et al. (2005), and with additional discussion
in Rimbey et al. (2007), as the initial amount of leased
land on a ranch decreases, the contributory value of
federal and state land grazing permits is estimated to
decrease. The added grazing capacity on public and state
lands increases land value, but the percentage of land on
leased lands also increases, and this increased leased land
dependency has a price discount in the marketplace.

Rimbey et al. (2007, Figure 4) found that adding a
state land grazing permit to a mostly deeded land New
Mexico ranch (>80% deeded land) would decrease

ranchland value. Grazing permit values were estimated
to be negative for BLM and USFS permits until about
50% of the ranch acreage was on public land. Similarly,
Sunderman and Spahr (1994) concluded that grazing
permits diminish ranch value when only a small amount
of public land is included on the ranch. Similar results
were obtained in our updated model. Adding a section
of deeded land to the ranch increased the July 2010
ranch value estimate by $209,428 ($327/acre) (Figure
9). This is in contrast to the -$78/acre value change
estimate when state trust land was added to the model
(triangle shape in Figure 9). When the ranch started
with 33% of acreage on state trust land (instead of the
assumed 20% used in the base analysis) the permit value
estimate became positive. Permit value increased over
the relevant range of leased land dependency (Figure 9).
Adding state land acreage to a 20-section Colfax County
ranch with 50% of its acreage on state land increased
the land value estimate by $61/acre ($2,309/AUY); add-
ing the acreage to a ranch with 70% of the land base on
state trust land added $103/acre ($3,880/AUY) (Figure 9).

BLM Permit Ranch in Hidalgo County

The second ranch valuation considers a 36-section
(300 AUY) BLM permit ranch (Table 8) located in the
southern Desertic Basins MLRA (Figure 2) in Hidalgo
County. The land base is defined to be 20% deeded
land, 25% state trust land, and 55% BLM land. A rela-
tively high mix of state and BLM land is common in the
southern desert area (Figure 3). Average carrying capac-
ity of the ranch is defined to be 8.34 AUY/section. No
wildlife income is included. Net income from livestock pro-
duction is estimated to be $28,778 ($1.25/acre, $96/AUY).
The 2010 house, buildings, and facilities investment on the
ranch is considered to be $100,000 ($4.34/acre).

We estimate a relatively slow rate of increase in
ranchland value for the desert ranch, given the relatively
high amount of leased public and state land. Nominal
ranch value estimates increased from about $37/TAC
($2,827/AUY) in 1996 to $55/TAC ($4,246/AUY) in
July 2010 (Figure 10). Over the study period, estimated
nominal prices increased at an annualized rate of 3.6%,
or 1.6% after adjusting for inflation.

Marginal Value Changes

With the baseline conditions defined for the desert
BLM ranch (Table 8), the July 2010 estimate of ranch
value was $1,274,888 (Table 10). Given the relatively
low ranch value estimate and the resulting small scal-
ing factor (0.0223), marginal changes from altering
ranch characteristics are estimated to be minimal. A
10-mile increase in the distance to town was estimated
to decrease total ranch value by $1,872/added mile
(Table 10), whereas the change for the 20-section Colfax
County ranch was about 10 times more. Moving the

Research Report 779 < Page 19



Table 9. Marginal Changes in Ranch Value for Defined Northeast New Mexico Ranch

Estimated Change in
July 2010 Ranch Value $/Unit
Parameter Change Market Value from Base Value Change Change
Baseline conditions (Table 8) $3,968,073 - -
Harding County (0.34 people/mi?) instead of Colfax County (3.6 people/mi?) $3,855,566 -$112,507 -3.26 people/mi? -$34,511.46
Reduce elevation from 6,000 ft to 5,500 ft $3,370,919 -$597,154 -500 ft -$1,194.31
Increase distance to town from 40 mi to 50 mi $3,785,864 -$182,209 +10 mi -$18,220.88
Add $10,000 in house and building value $3,979,071 $10,998 $10,000 $1.10
Add one more $1,500 antelope permit $4,005,486 $37,413 $1,500 $24.94
Add $1,500 in annual livestock income $3,970,494 $2,421 $1,500 $1.61
Add 1 section (640 acres) of deeded land that will carry 17 AUY/section $4,177,501 $209,428 640 acres + 17 AUY $327.23
Add 1 section of state trust land that will carry 17 AUY/section $3,918,096 -$49,977 640 acres + 17 AUY -$78.09
Increase the grazing capacity of the ranch from 17 to 18 AUY/section $3,971,880 $3,807 20 AUY $190.33
Table 10. Marginal Changes in Ranch Value for Defined Southeast New Mexico Ranch
Estimated Change in
July 2010 Ranch Value from $/Unit
Parameter Change Market Value Base Value Change Change
Baseline conditions (Table 8) $1,274,888 - -
Dofa Ana County (50.93 people/mi?) instead of Hidalgo $1,477,297 $202,409 +49.45 people/ mi? $4,093.21
County (1.48 people/ mi?)
Reduce elevation from 6,000 ft to 5,500 ft $1,185,966 -$88,922 -500 ft -$177.84
Increase distance to town from 40 mi to 50 mi $1,256,172 -$18,716 + 10 mi -$1,871.62
Add $10,000 in house and building value $1,275,505 $617 $10,000 $0.06
Add $1,500 in wildlife income $1,276,980 $2,092 $1,500 $1.39
Add $1,500 in annual livestock income $1,275,024 $136 $1,500 $0.09
Add 1 section (640 acres) of deeded land that will carry 8.34 AUY/section $1,325,684 $50,796 640 acres + 8.34 AUY $79.37
Add 1 section of BLM land that will carry 8.34 AUY/section $1,299,559 $24,671 640 acres + 8.34 AUY $38.55
Add 1 section of state trust land that will carry 8.34 AUY/section $1,315,634 $40,746 640 acres + 8.34 AUY $63.67
Increase the grazing capacity of the ranch from 8.34 to 9.34 AUY/section $1,275,234 $346 36 AUY $17.29
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Characteristics of the base Colfax County ranch are defined in Table 8. Relative amounts of deeded and
state trust land where varied from the base model to estimate marginal ranch value changes as

dependence on state trust land changed.

Figure 9. Marginal change in July 2010 ranch value from adding more land to the defined northeast New

Mexico ranch.
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Figure 10. Trend in market value for BLM ranch in southwest New Mexico with the characteristics

defined in Table 8.

ranch from sparsely populated Hidalgo County to the
higher density of Dofia Ana County increased the value
estimate by over $200,000.

Adding another section of rangeland with a carrying
capacity of 8.34 AUY/section increased the July 2010
value estimate of the desert ranch by $79/acre if it was
deeded land that was added and by $64/acre and $39/acre
if it was state or BLM land added, respectively (Table 10).
Estimated on an AUY basis, the added acreage and grazing
capacity contributed $6,091/AUY if on deeded land,
$4,886/AUY if on state trust land, and $2,958/AUY if
on BLM land (triangle shape in Figure 11). But the he-
donic model results suggest very little of the ranchland
value actually came from livestock production. Adding
a dollar of annual ranch income added only $0.09/acre
to ranchland value (Table 10). Less than 1% of the total
value of the ranch is estimated to come from livestock
production value. As described by Torell et al. (2007), it
is the additional acreage that contributes most to ranch-
land value. Sunderman and Spahr (1994) found Wyo-
ming ranches to exhibit a similar valuation; additional
acreage contributed to the value of Wyoming ranches
even with little, if any, increase in ranch grazing capac-
ity. Similar results were found for Great Basin ranches
(Rimbey et al., 2007). The importance of livestock pro-
duction in determining ranchland values is diminishing.

Similar to state land permit value estimates for the
Colfax County ranch (Figure 10), permit value estimates
for the desert BLM ranch declined when the permit was
added to a ranch with increasing amounts of deeded
land in the initial land base (Figure 11). The July 2010

value of the state trust land permit was estimated to be
relatively constant at about $63/acre ($4,884/AUY) if
the ranch started with over 40% of the acreage on leased
BLM and state trust land. Deeded land and state trust
land contributed nearly the same amount when the
36-section ranch had 90% of acreage on leased lands
(Figure 11). A positive BLM permit value was realized
when the base ranch had about 40% of the acreage on
leased lands. The BLM permit value increased to about
$40/acre ($3,000/AUY) when added to a ranch with
90% of its acreage on state and BLM land (Figure 11).

USFS Permit Ranch in Lincoln County

The final hedonic model estimation is for a USES per-
mit ranch in Lincoln County. The sample size for USFS
ranches in the database was limited, with only 44 sales.
Seventeen of the 44 sales had over 90% of their acre-
age on USFS lands. Consistent with the characteristics
of the sales in the database, a 36-section USES ranch
with a carrying capacity of 6 AUY/section (216 AUY)

is considered (Table 8). Ninety-five percent of the graz-
ing capacity is considered to be on USFES land. As with
the Hidalgo BLM ranch considered in the second
valuation, the high percentage of USES land means a
relatively low-value ranch with marginal impacts from
altering ranch characteristics. Marginal changes in
value were not evaluated, and with the nearly constant
estimate of value, detail about the value change over
time is also not shown.
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Figure 12. Trends in grazing permit values, 1996 to 2010.

Research Report 779 < Page 22

Value Change ($/AUY Added)



The defined USFS ranch had an estimated total value
of $479,500 ($20.81/TAC, $2,220/AUY) in 1996,
with an increase in value to about $600,000 ($26/TAC,
$2,750/AUY) by 2010. On a nominal price basis, the
annualized rate of appreciation was 1.85%, nearly equal
to the rate of inflation over the period.

Trends in Permit Value

We estimated trends in grazing permit values for the
defined Hidalgo County BLM ranch and the Lincoln
County USFS ranch by adding one more section (640 acres)
of different types of land to the defined models. The con-
tributory values of deeded, state trust, and BLM land
were estimated from the Hidalgo County model, and
USES permit value trends were estimated from the Lin-
coln County model (Table 8). As shown in Figure 12, for
the Hidalgo County model, an additional acre of deeded
land contributed about an extra $48/acre ($3,670/AUY)
of value in 1996, and this value increased to about
$79/acre ($6,100/AUY) by July 2010. The contributory
value of the state land grazing permit on the Hidalgo
County ranch increased from $40/acre ($3,120/AUY)
in 1996 to $63/acre ($4,884/AUY) in 2010. The

value of the BLM permit rose more slowly in value,
from about $30/acre ($2,329/AUY) in 1996 to about
$40/acre ($3,000/AUY) in 2010. Adjusting for inflation
(detail not shown), the estimated value of the BLM
permit stayed relatively constant at about $40/acre in
2010 dollars.

For the Lincoln County ranch model, the marginal
value contribution from the USFS permit was relatively
constant at about $20/acre ($1,500/AUY). Values in-
creased at 1.85% per year, slightly less than the rate of
inflation over the period. Earlier New Mexico hedonic
models estimate the same nearly constant real-price per-
mit value contributions for BLM and USFS lands going
back to the early 1980s (Rimbey et al., 2007).

DISCUSSION

This research updated earlier New Mexico hedonic
ranch value models. Many of the factors previously
found to influence ranchland values continue to be
important, such as the amount of state and public land
included on the ranch, ranch size and location, and
hunting opportunities. Livestock earning potential of
the ranch was found to be of declining importance in
determining ranchland values and was not found to be
statistically significant in the updated hedonic model
estimated here, though it was significant in earlier New
Mexico models (Torell et al., 2005). The declining im-
portance of livestock income in determining pasture and

rangeland values is consistent with the findings of Doye
and Brorsen (2011), who note that pasture land values
throughout the nation are now influenced by amenity
and development factors. Many urban dwellers have an
affinity for country living and are willing to pay a pre-
mium price for grazing lands. Current ranch buyers seek
income earning potential, recreational opportunities,
and the desired open space and agrarian lifestyle that
owning a Western ranch provides. The lifestyle influence
is not new, however. Martin and Jefferies (1966) noted
its influence on the price of Arizona ranches back in the
early 1960s.

Market influences beyond just livestock production
are obvious when the average price of New Mexico
ranches is about $8,500/AUY (Table 3) as compared
to annual ranch income levels of about $100/AUY, an
implied 1.2% capitalization rate. Nationwide rent-to-
value ratios for pasture lands have also fallen to about
1% (Doye and Brorsen, 2011). Yet, contrary to the
findings of diminished income earning influences for
New Mexico ranches, cropland values have seen recent
increases, and those increases have been driven by strong
agricultural commodity demand and income, low inter-
est rates, and a lack of alternative high-yield investments
(AAEA, 2011; Messick, 2011).

With livestock production returns in the 1 to 3%
range on a real-price basis (Torell et al., 2001), land
appreciation has been an important part of the return
traditionally realized from ranchland investment. The
nonlinear truncated model results suggest lower rates
of land appreciation for relatively low-value public land
ranches as compared to deeded land ranches that are
in scenic mountainous locations with substantial hunt-
ing and recreational opportunities. This is consistent
with the observations of Wheeler (2011), who notes
there is a segment of the ranch real estate market that is
production-based, and these relatively low-value ranches
have not increased or decreased much in value. He also
notes substantial and continued increases in high-valued
recreational ranches.

The definition of the truncated model is limited be-
cause it does not allow livestock production income to
be of greater importance for relatively low-value ranches.
It might be expected that the purchase of a permit ranch
is primarily for livestock production. To the contrary,
the defined functional form of the hedonic model sug-
gests all marginal price influences will be more substan-
tial as characteristics change to increase ranchland value.
Yet including the truncation in the hedonic model
resulted in a 10% increase in the model R?, and residual
plots did not indicate discernible residual patterns for
different kinds of ranches.
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APPENDIX A: ESTIMATION ISSUES FOR HEDONIC RANCH VALUE MODELS

This appendix describes key estimation issues that have
arisen and been recognized as various New Mexico he-
donic ranch value models have been developed, starting
in 1986 (Table 1). Insight is also provided about how
future models might be improved with a more intensive
data collection effort and use of GIS data and layers,
similar to the modeling efforts of Bastian et al. (2002a).

Defining the Dependent Variable

An important decision is how to define the dependent
variable in a hedonic ranch valuation model. Ultimately,
the desire is to estimate the total value of a ranch, and
some have defined total sale price to be the dependent
variable (see for example Martin and Jefferies [1966],
Sunderman and Spahr [1994], Torell and Fowler
[1986], and Baird [2010]). This is problematic, how-
ever, because some estimated model coefficients will be
too big for small ranches and too small for large ranches,
but accurate near the average size. Many previous he-
donic ranch models have standardized the dependent
variable to $/deeded acre (see for example Pope [1985]
and Bastian et al. [2002a]). This is appropriate for areas
with primarily deeded lands. However, in public land
ranching areas, the price per deeded acre is misleading
because a ranch with few deeded acres and large public
and state land permits attached will have high prices per
deeded acre even though the majority of value comes
from grazing permits. In early New Mexico models
(Table 1) and in other studies (Workman and King,
1982), the dependent variable was defined on a $/live-
stock unit basis (e.g., $/AUM, $/AUY, $/brood cow).
This is appropriate when most of the economic value
comes from livestock production, but Western ranches
now have value far in excess of expected discounted in-
come from livestock production. Torell et al. (2005) and
Rimbey et al. (2007) defined the dependent variable in
the hedonic model to be $/total acre ($/TAC), dividing
the total sale price by the deeded, state, and public land
acreages included with the sale. This standardizes the de-
pendent variable and recognizes that value comes from
various types of land. An obvious criticism is that clear
title to public and state lands is not acquired at ranch
purchase. Further, while the number of AUMs and land
acreage provided from state and public lands is available
in land agency databases, many times the land acreage

is not reported on ranch appraisal sheets, requiring ad-
ditional data collection effort.

? An exception might be land requiring environmental cleanup or restoration.

Non-Negativity Restriction

In most cases land values will not be negative’, and thus
the distribution of the error term in the hedonic model
should not allow for a negative dependent value. The
model should be truncated with zero as the lower limit
land value. This has proven to be especially important
when hedonic ranch models are estimated on a $/TAC
basis because ranches with primarily public lands have
$/TAC values that are relatively close to zero. Earlier
research papers described how to estimate the truncated
model and described the complications that arise in
estimating marginal impacts of the various explanatory
variables (Xu et al., 1994; Torell et al., 2005; Rimbey

et al., 2007). This detail is not repeated here except

to note that the truncated nonlinear model means the
marginal impacts from changing ranch characteristics
will be ranch-specific. The scaling factor (D-function
value) of the model ranges from zero (0) to one (1) and
will be near 1 for relatively high-value ranches and near
0 for low-value ranches. As an example, this means that
adding additional houses and buildings to a high-value
deeded land ranch will mean a bigger estimated change
in ranch value than adding improvements to a relatively
low-value public land ranch. The change in marginal
impacts results from the defined functional form of the
truncated model, and it may or may not be appropriate.

Spatial Autocorrelation

Correcting for autocorrelation in time series models has
a long history. Only recently, and largely relying on spa-
tial geographical information system (GIS) data, have
researchers begun to correct for spatial autocorrelation
(Anselin and Bera, 1998). Spatial error dependence and
spatial lag dependence are two forms of spatial auto-
correlation. Spatial error dependence occurs where the
dependence pertains to the error terms, whereas spatial
lag dependence occurs where the dependence pertains
to the dependent variable (Patton and McErlean, 2003).
Failure to correct for a spatial lag process (when present)
results in biased coefficient estimates, and failure to cor-
rect for spatially correlated errors results in inefficient
coefficient estimates (Mueller and Loomis, 2008).

Due to a circularity of price setting, the agricultural
land market is a case where spatial error dependence
may exist. Property owners, prospective buyers, real
estate brokers and appraisers, and others may base their
estimate of property value partly on observed compa-

Research Report 779 < Page 27



rable recent sales in the area. This suggests that the value
of a real estate property depends not only on its own
characteristics but also on the characteristics and ameni-
ties of surrounding properties (Patton and McErlean,
2003; Mueller and Loomis, 2008).

Several recent real estate studies have considered and
corrected for spatial autocorrelation with applications
to housing markets (Donovan et al., 2007; Anselin and
Lozano-Gracia, 2008; Mueller and Loomis, 2008), the
farmland market (Patton and McErlean, 2003), and the
Western ranch real estate market (Bastian et al., 2002a;
Baird, 2010; Wasson et al., 2010). The importance of
the correction for spatial correlation in ranch applica-
tions is mixed, but it does not generally show large
differences in parameter estimates for corrected versus
uncorrected models. Bastian et al. (2002a) found no
spatial correlation for ranches located within 400 miles
of each other, but additional tests using smaller dis-
tance bands'® were not possible because of additional
problems with heteroscedasticity and because diag-
nostics for spatial correlation are questionable in the
presence of heteroscedasticity. When heteroscedasticity
is present, the spatial autocorrelation test proposed by
Kelejian and Robinson (1992) (K-R test) can be used
to find the relevant spatial distance band. Wasson et al.
(2010) used this procedure and Wyoming ranch sales
data collected from Farm Credit Services over the 1989
to 1995 period (the same data source or subset of data
used by Bastian et al. [2002a]) to conclude that the
appropriate spatial distance band was 54 miles. They
corrected for both heteroscedasticity and spatially cor-
related errors in the hedonic model using feasible gen-
eralized least squares (FGLS) procedures. They noted
that the corrected model improved model efficiency
and goodness of fit but did not comment on the mag-
nitude of the differences between corrected and uncor-
rected model parameter estimates.

When using a distance band of 60 miles or fewer for
Montana ranch sales, Baird (2010) found significant
spatial lag dependence in hedonic ranchland models
estimated in logarithmic functional form. He found,
however, that correcting for spatial lag dependence had
little consequence on defining which variables would
be considered statistically significant in the equations or
the magnitudes of statistically significant coefficients.
Similarly, Mueller and Loomis (2008) found relatively
small differences between ordinary least squares (OLS)
price estimates relative to those estimated from spatially
corrected models. They concluded that the inefficiency
of OLS estimation in the presence of spatially correlated
errors may not always be economically significant and

that non-spatial hedonic property models can provide
useful results.

Improving Future Hedonic Ranch

Valuation Models

The steps required to substantially improve hedonic
ranch valuation models will mean a more intensive
definition of ranch characteristics and a costlier data col-
lection effort. As demonstrated by Bastian et al. (2002a,
2002b), Wasson et al. (2010), and Baird (2010), GIS
data have potential in further defining additional ranch
characteristics that can be related to sale price differ-
ences. Similar to the environmental, wildlife habitat,
and scenic view variables considered by these authors
in hedonic models, GIS layers could potentially define
productivity and brush canopy characteristics of range-
land acres on study ranches. Differences in landscape
characteristics between ranches could then potentially
be used to evaluate how reducing brush canopy influ-
ences ranchland values. Other ecosystem services pro-
vided from rangelands could be valued in a similar way.
GIS-based procedures and tests are also required to test
for and correct for the problems of spatial correlation
described previously.

The growing importance of recreational and wildlife
opportunities in setting ranchland values suggests an
expanded effort in defining those opportunities for each
ranch sale. Farm Credit Service appraisers did not record
wildlife income for all ranch sales. Many of those sales
that excluded this information likely had no marketable
hunting opportunities on the ranch, but some did. Ex-
cluding wildlife income in some cases potentially biases
the parameter estimate for wildlife income. An alterna-
tive would be to define the acreage of particular wildlife
habitat provided on the ranch (Bastian et al., 2002b).

Other factors that would be expected to influence
ranch values include the dollar value of range improve-
ments in addition to the house and building values cur-
rently recorded on FCS appraisal sheets. Recording the
acreage of permitted lands in all cases would be useful,
as would defining the season of allowed use for those
grazing permits that are not grazed year-round.

The hedonic model used here estimates ranch sale
price on a $/TAC basis. This value is a weighted aver-
age price contribution of different land types (deeded,
BLM, USEFS, state trust land). The value of grazing per-
mits is not directly estimated but must instead be esti-
mated by adding more or fewer permitted acres to the
model with multiple estimations or by using a complex
formula to compute marginal changes (Xu et al., 1994).
Using GIS data to define separately the characteristics

1A spatial distance band is the boundary within which land parcels are thought to be spatially autocorrelated. This band has been defined as a functional radius
determined by the last statistically significant measure of spatial influence between nearby parcels (Wasson et al., 2010).
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(e.g., elevation, vegetation, brush canopy, greenness,
wildlife habitat provided) of the deeded land and the
permitted land would allow inclusion of additional ex-
planatory variables that separately and directly value the
deeded and permitted acreages. While the dependent
variable may still be total acre price, the modified equa-

tion would provide separate parameter estimates for the
contributions made by alternative land types. The sepa-
rate land type components of the total price estimate
might be weighted by the acreages from the different
land types.

APPENDIX B: USING RANVAL2010

An Excel spreadsheet that calculates the hedonic
model described in this research report is avail-
able at http://ranval.nmsu.edu. The model esti-
mates the market value of New Mexico ranches
(>5 sections in size) over the January 1996 to
January 2011 period based on user-provided
ranch characteristics. Obviously, the validity of
the estimate will depend on the accuracy of the
data provided. New Mexico State University
does not assume responsibility for the accuracy
of the model value estimates.

The spreadsheet model uses Excel macros,
and the user must enable macros for it to work
properly. Figure 13 shows the input screen for
the RANVAL2010 model. Links are provided
on the input screen to help the user understand
the data requested. Only the yellow cells with
a black border should be altered; other cells are
calculated.

The first block of data requested is the acre-
age and carrying capacity rating for deeded, state,

A B C
il INPUT NEW MEXICO RANCH SALE INFORMATION

Number of Percent of Grazing

3 Acres Acres AUY/Section Fees $/AUM state land’|
4 Deeded Land 10,240 80.0%

5  State Trust Land (State) Click for 2,560.0 68 20.0% 17.0 288 FALS
6 Bureau of Land Management (BLM) ~ "fermation 0 0 0.0% 0.0 135 FALS|
7 U.S. Forest Service (FS) _ .0 0 0.0% 0.0 1.35 FALSI
8 Dry Cropland or CRP Land (Included above) | 0 0.0%

9 Irrigated Land (Included above) .0 0.0% 0.0

10 Total 12,800.0 340 100.0% 17.0

11 Number of Sections 20.0

kP4 Miscellaneous Input Total $/Acre
Appraised Value of Houses, Buildings & 1 1
13 Facilites ($ Total) SR LD

! Click fc
14 Elevation at ranch headquarters (feet) Inh"fm‘l‘;n

Estimates
Distance to Trade Center
5 400 \ypere are the
trade centers?.
16 Hom

Graphical Locater [J[ONT S 0%
17 Couny . JEE
B
The- s S Bo]

Population Density (People/ sq. mile)
18
Where are the
]| e

G
@
=]

19 Major Land Resource Area (MLRA)

Avea 1 - Pecos - Canadian Plains and Valleys

o0 | Year for which economic variables are entered
21

pz3 Annual Income Earnings

23 Livestock (340 Animal Units Yearlong)
24 Wildiife

25 Other

26 TOTAL

27 Management Charge

28 Maintenance Charge

29 Other Ranch Expenses (e.g. taxes, insurance)
30 Grazing Fees

31 Total Ranch Expenses

o
£
=

$/AUY $/AUN

$106.49 10.5/
$15.88
$0.00
$122.37

$/Acre
$2.383
$0.42
$0.00
$325

Gross Income
$42.840
$6.00

Expenses Net Income
$6,634 $36,206
$600 $5,400

$0 $0
$7,234 $41,606

Click for
Information

!!

$48,840
$2,442
$2.442

5.009
5.009

$2,350

$7,234 $0.57 $21

$41,606

32 Net Annual Eamlngs

BLM, and USES lands. Irrigated and dryland
crop acreages must also be supplied. Additional
inputs include the appraised (depreciated) value
of houses, buildings, and substantial facilities. The ap-
praised values of fencing and water facilities are not val-
ued directly but rather implied as an average value in the
estimation. Distance to the nearest trade center (Table
2) is a required input, as is the elevation of the ranch at
the headquarters. Population density is computed by
selecting the county location of the ranch headquarters.
The NRCS major land resource area where the ranch is
located is another required input.

One field (cell B20) asks for the year for which eco-
nomic variables are entered. If a current estimate (2010-
2011) is made, then 2010 (or 2011) should be entered.
The model is estimated on a nominal price basis, and
economic variables are adjusted for inflation relative to
the year specified. Specifically, the amount you enter as a

Figure 13. Ranval2010 model input screen.

house and building value and for wildlife and other in-

come and expenses will be adjusted for inflation relative
to the year specified here. Forage lease rates and grazing
fees are also different by year.

Ranch value estimates on both a nominal and real
price basis are estimated from the defined model input
and can be viewed and printed using either the “View
Ranch Value Estimates” button on the input screen or
by selecting the “Estimated Values” spreadsheet tab at
the bottom of the screen. Quarterly estimates of value
are provided from January 1996 through January 2011.
The annual rate of appreciation shown at the bottom
of the screen is calculated as the annual rate of discount
that would cause the estimated January 1996 value to
grow to the January 2011 value (a 15-year period).
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