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1) EXECUTIVE SUMMARY

This study quantified differences between North Dakota agricultural land values reported by:
1) The NASS June Agricultural Survey (JAS);
2) The North Dakota Land Value Survey (NDLVS);
3) Market sales of agricultural land.

Percentage differences in estimated land values associated with these three sources were
quantified at the State, regional, county, and in some cases, the neighborhood levels of analysis.
Geographic information system (GIS) based soil productivity and land use data were used in
conjunction with multiple regression analysis to estimate the impact of various bio-physical and

institutional factors on observed land value differences

JAS vs. NDLVS Land Value Differences in 2002 (State and county level)

Based on 2002 data, statewide JAS and NDLVS land value estimates are similar and can be
considered close substitutes (JAS values were only 1.9% lower for cropland and 3.8% lower for
pasture). However, at the county level, there are many cases of the JAS and NDLVS numbers
differing substantially (30% of counties had crop values differing by more than 10%, while 35%

of counties had pasture values differing by more than 10%).

No recognizable geo-spatial factors appear to be influencing these differences. Each of the two
multiple regression models intended to quantify factors influencing differences in land value
estimates between the two surveys did a poor job of explaining the variation in differences (R*
values of 0.16 for crop values and 0.10 pasture values). However, a few of the explanatory
variables in the models (the number of JAS surveys, and the percentage of wetlands in a county)
had statistically significant impacts on differences. It is expected that modeling efforts could be

improved by conducting analyses at the sub-county level.

JAS Land Values Versus Nearby (Comparable) Market Sales: 2001-2003

JAS estimates of cropland values based on 331 JAS segments were 9.5% higher than 331 nearby

comparable market sales. In contrast, JAS estimates of pasture values were 39% lower than



market sales, which resulted from the inability to distinguish between pasture and more valuable
Conservation Reserve Program (CRP) land within market sale boundaries. Correspondingly, JAS
estimates of mixed land sales (some combination of crop and pasture) were 3.6% higher than
actual market sales. Due to the unreliability of comparing both pasture and mixed sales with the
JAS (due to the inability to distinguish between pasture and CRP), all subsequent analyses

focused on cropland values.

JAS crop values differed by 10% or more from nearby market values in 64% of counties yet no

recognizable spatial relationships describing these differences were observed.

Multiple regression analysis intended to quantify factors influencing differences between JAS
and market values for cropland did not fully explain the variation of observed differences
between the JAS and market sales (the R? value was only 0.10). The only explanatory variable to
have a statistically significant impact on differences was observed differences in spring wheat
yields between JAS segments and nearby market sales, which indicated the importance of
accounting for relative soil productivity measures when reporting or imputing estimates of

agricultural land values.

Future modeling efforts should: better differentiate between pasture and CRP land within market
sale boundaries and hence increase sample sizes substantially; experiment with alternative
numbers of comparable sales; include explanatory variables that measure both the total number
of market sales and the prevalence of hunting/recreation sales nearby JAS segments; include a
variable that more accurately accounts for wetlands within JAS segments (in the same way that
wetlands are quantified within market sale boundaries); and finally, experiment with alternative

specifications associated with the dependent variable

Comparing JAS and NDLVS Land Value Estimates with All Market Sales
(State/Regional/County Levels of Analysis, 2001-2004)

After the originally proposed research was completed, additional market sales data was collected.
In fact, almost all publicly disclosed arms-length agricultural land sales across North Dakota

between 2000 and 2004 (4,280 sales) were digitized into a GIS database.



This allowed subsequent comparisons of JAS and NDLVS survey-based land value estimates
(based on 3,935 and 8,642 survey reports, respectively) with 3,243 actual market sales at the
statewide, regional, and county levels of analysis over the 2001 to 2004 period. Statewide, both
of the survey-based estimates were reasonably close to actual market sales (JAS estimates were
6% lower than market sales and NDLVS estimates were 9% lower). However, differences
between market sales and both survey estimates varied across years and within particular regions
and, especially, within individual counties. Caution is again therefore urged regarding the use of
either JAS or NDLVS data for making county-specific estimates of land values for individual

North Dakota counties.

Additional statistical modeling of this rich and unique dataset is warranted. In particular, the
factors influencing differences between JAS and market based land values should be quantified
using multiple regression modeling with different functional forms, alternative selections of
comparable sales, and explanatory variables that account for both the total number of nearby

market sales, and the percentage of wetlands within JAS segments.

GIS-Based Kriging to Evaluate the Accuracy of the JAS

The use of GIS based kriging to interpolate point-based land sale data statewide appears to offer
several advantages over traditional county-level analyses since land characteristics and values
are not homogenous across counties. Such kriged land value maps based on market sales
demonstrate a great deal of variation in land values across counties that clearly would be lost if

aggregated at the county level.

A kriged land value map based on year 2002 JAS segment values portrayed very similar land
value estimates across the State, as did a kriged map based on almost twice as many market
sales. Spatial overlays of the two maps identified distinct areas where the two sources of land

value estimates differed substantially.

Further research is warranted on the accuracy and statistical validity of alternative kriging

specifications and procedures to interpolate both JAS and market-based land values across the



State: Additional years (other than 2002) should be evaluated, and GIS-based research should be
conducted to evaluate why differences between the JAS and market sales occur in specific
locations. In the meantime, the use of kriging appears to hold great potential as a strategy for
interpolating and releasing JAS land value data as it results in a great deal of sub-county

specificity while maintaining the confidentiality of JAS respondents.

Conclusions

JAS agricultural land value estimates in North Dakota are similar to both the NDLVS and actual
market sales statewide. However, neither the JAS nor NDLVS provide consistently accurate
estimates of market values across all counties. This county level inaccuracy is likely due to land

characteristics and values being heterogeneous across counties.

JAS values appear slightly higher than nearby cropland-based market sales. Further research to
confirm this finding should be undertaken using larger sample sizes, alternative selection criteria
for comparable sales, and additional explanatory variables that distinguish between pasture and

CRP and accurately measure wetlands within JAS segments.

Kriging appears to hold great potential as a strategy for interpolating and releasing JAS land
value data to the public as it provides a great deal of sub-county specificity while maintaining the
confidentiality of JAS respondents. However, additional research is needed to evaluate the
impact of using alternative kriging display specifications and alternative procedures to remove

statistical outliers from the kriged data.

Suggested follow-up research should be conducted in North Dakota to take advantage of
additional market sales and recently discovered kriging techniques. As well, this entire research
project should be replicated in one or more other States which are dominated by production
agriculture and which have the required GIS data and agricultural market sales available to

confirm the research findings from North Dakota.



2) INTRODUCTION AND RESEARCH OBJECTIVES

The goal of this study was to quantify differences between North Dakota agricultural land
value estimates based on the USDA-NASS June Agricultural Survey (JAS), a statewide,
telephone-based land value survey (The North Dakota Land Value Survey or NDLVS) which is
funded by the State of North Dakota but administered by the NASS North Dakota field office,
and agricultural land market sales. The original research design involved collecting market sales
near selected JAS survey locations, but during the study it was deemed worthwhile to digitize all
4,280 arms-length market sales in the State over the 2000 to 2004 time-period into a geographic
information system (GIS) database.

In addition to quantifying the differences in land values from these three sources of land
value data, multiple regression analysis was used to quantify various bio-physical and
institutional factors influencing differences among the alternative sources of agricultural land
value estimates.

The rationale for this research is that considerable efforts are being made both by Federal
and State agencies to conduct opinion-based surveys with farm operators in order to estimate
agricultural land values. These survey-based land value estimates need to be assessed for
accuracy from both a spatial and temporal perspective. As well, alternative strategies to report
JAS land value data to policy makers and the public at large while maintaining the anonymity of
survey respondents should be evaluated since at present the JAS data is currently only released to
the public at the State level of analysis.

The first comparisons were at the county level (in all 53 North Dakota counties) and
involved comparing aggregated 2002 JAS crop and pasture land values (NASS 2005a), with

corresponding reported county land value estimates from the North Dakota Land Value Survey

10



(NDLVYS), a telephone survey funded by the North Dakota State Land Department and
conducted by the North Dakota Field Office of NASS (NASS 2005b). Differences between the
two surveys were compared spatially by mapping differences across counties. Paired, two-sided
t-tests were used to evaluate observed differences between JAS and NASS land values. A
multiple regression model was used to determine whether particular biophysical and survey
design factors have a statistically significant influence on differences between the alternative
surveys. It was hypothesized that land value differences between the two surveys would be
largest in counties with relatively few surveys and heterogeneous soil productivity and land uses.
The second comparisons were conducted at a more site-specific level and covered the
2001 to 2003 time period. Reported land values on a per acre basis for specific JAS sites
segments (approximately 640 acres) were compared to empirically observed land values
associated with nearby (comparable) market sales in the 33 North Dakota counties that contained
detailed soil survey data at the time the study was initiated. Again, differences between the two
data sources were evaluated using paired t-tests and by mapping differences. Multiple regression
was used to quantify factors influencing these differences. It was hypothesized that differences
between the JAS opinion and market sale based land values would be greatest when the soil
productivity of JAS segments and nearby market sales differed substantially, which was
expected to occur most frequently in counties having relatively heterogeneous soil
characteristics. It was also suspected that differences in land values would be greater when: 1)
JAS segments in one or more nearby comparable sales had large quantities of wetlands within
their boundaries; 2) there were relatively large distances between JAS segments and market
sales; and 3) when market sales (both in the immediate vicinity of the JAS and county-wide)

were relatively infrequent.
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It was originally proposed to also compare JAS land value estimates with annual land
value estimates made by a group of rural appraisers in the State but this was infeasible since the
appraisers only report minimum and maximum land values rather than means and standard
deviations.

Finally, additional analyses not included in the original research protocol were conducted
and are contained in the final two sections of this report. These analyses became possible after
the collection of additional market sales. In particular, during the course of the study it was
considered feasible to collect and digitize all agricultural land sales in the State (rather than only
the sales immediately surrounding JAS segments). This expanded data (4,280 arms-length
agricultural land sales from 2000 to 2004) allows for the comparison of JAS, NDLVS, and all
market-based land values at the county, regional and statewide levels from 2001 to 2004.

Similarly, the existence of a large statewide GIS database of agricultural sales allowed
experimentation with GIS-based kriging techniques that interpolate point land values across
areas. This allowed spatial overlays to compare statewide (kriged) land value estimates (for the
year 2002) based on 767 market sales versus 376 JAS sample points. The extent and location of
differences between JAS and market sale values were then quantified to evaluate the feasibility

and utility of reporting JAS land value data via kriging.























































































































































































