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Background

 The current SD Ag land productivity assessment formula 

 Formula is based on an Income Capitalization Approach: 

 Net Income/Capitalization Rate=Expected Land Value

 USDA-NASS yields 

 crop prices to determine the average acre value of cropland

 pastureland rents to determine the average value of non-cropland. 

 Prior to Income Capitalization Approach the Highest and Best Use for Ag Land must 
be determined (cropland or non-cropland) 

 Currently based on the NRCS Land Capability Classification (class 1-3 soils are 
cropland 5-8 soils are non-cropland).

 The purpose of the research is to provide objective data and analysis that will allow greater 
transparency in quantifying the probability of highest and best use for each soil type.  The 
research uses tests that incorporate dimensions of physical possibility, financially 
feasibility, and maximum profitability. 
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General Research Conclusions

 NRCS soil ratings provide measures of soil productivity/capability, but 
are less accurate in predicting the most probable use (slide 11 
definition) of Ag land– particularly in Western SD.

 NRCS ratings do not measure highest and best use (slide 11 
definition).

 Alternative methods and additional data can be used to improve highest 
and best use measures and better predict most probable use of Ag land.  

 The additional data and updated methods would be consistent with the 
Appraisal Institute’s definitions of highest and best and most probable 
use.  
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Current Table 1s and 2s serve two purposes in 

determining Ag land property assessments

 1) Determine highest and best use for each soil map unit (crop or non-

cropland)

 2) Determine relative productivity of soil map unit relative to other soils in 

county with similar best use.

 i.e. what is the productivity of this crop soil relative to the best crop soil in 

the county
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Data used in Table 1s and 2s for HBU and 

Productivity Analysis

 NRCS Land Capability Class

 NRCS Representative Crop and Range Yields

 Derived crop and range productivity rating of 

each soil map unit using NRCS Crop and 

Range Yields

 NRCS Land Capability Class

 NRCS Representative Crop and Range Yields

 Topography:  Slope and Slope Length

 NRCS Crop Productivity Index

 Forage Use Value and AUMs 

 Expected Revenue for Grass or Crop production

 USDA-NASS Cropland/Grass Use (Cropscape)

 https://nassgeodata.gmu.edu/CropScape/

 PRISM Spatial Weather Data By Month  (Jun-Aug Precip and Temps)

 http://www.prism.oregonstate.edu/
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Alternative method to Highest and Best Use and 

Relative Productivity  Determinations

 1) Determined HBU: NRCS Land Capability (1-3=Crop, 5-

8=Grass) 

 2) Use a Balance Point Factor for Class IV soils.  

 i.e. if crop rtg < range rtg= grassland HBU. 

 2) Determine Relative Productivity of a soil by the 

percent that the average NRCS representative range or 

crop yields for a soil are below the yields for the county’s 

best soil.

 Determine HBU:  Use a Machine Learning Method 

(Ensemble of Decision Trees)to estimate the probability 

cropland or grassland based on observed use patterns 

and data included in the updated tables. 

 Include 2 New columns-- Probability Grassland 

and Cropland (0-100%) in Tables

 Determine Relative Productivity: Use Machine 

Learning Methods to determine the expected revenue 

for each soil map unit.  Productivity rating will be based 

on a percentage of expected revenue compared to the 

best revenue producing soil map unit in a county.  

 Include Expected Revenue and Percentage of 

Revenue/Best Revenue in Tables.
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Progress on Research Deliverables

 Updated Table 1s and 2s for each county

 Finalizing Updated Table 1s and 2s.  

 We will provide final, Updated Table 1s and 2s to the Task Force/DOR by 

September
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Progress on Research Deliverables

 Assess the potential impact of changes and shifts from current methods to an 
improved approach that incorporates new Highest and Best Use values

 preliminary data on soil acre shifts 9/18/17

 We continue to collect, compile, and match data on current assessed acres 
and valuations with updated tables. 

 There is not a uniform reporting of current assessments or file format 
used by all counties– which is slowing the process.  

 We expect to have reasonable approximations of impact of adoption of the 
alternative method by September. 

 Generally, there will be less cropland acres determined as HBU under 
the alternative method, particularly in Western SD.
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Progress on Research Deliverables 

Provide Updated Table ls and 2s on iGrow.org and a detailed description  of 
methodology 

 We will disseminate methodology through extension and academic articles 
(Fall 2018).  

 Table 1s and 2s will be published on iGrow in excel format and using Carto to 
make interactive maps and graphics (Fall of 2018).  

 Software code will be made available to download Table 1 and 2 data from 
NRCS, NASS, and to make HBU determinations on a more frequent basis.

Provide information on potential incremental implementation to manage shifts if  a 
phase-in period is necessary. 

 We will continue to provide recommendations, additional analysis, and support 
if alternative method is adopted or used for making future assessments.   
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Appraisal Institute.  The Dictionary of Real Estate Appraisal. 

6th Edition.
 legal permissibility. One of the four criteria the highest and best use of a property must meet; a property use 

that is either currently allowed or most probably allowable under zoning codes, building codes, environmental 

regulations, and other applicable laws and regulations that govern land use.

 physical possibility. One of the criteria that the highest and best use of a property must meet. For a land use 

to be considered physically possible, the parcel of land must be able to accommodate the construction of any 

building that would be a candidate for the ideal improvement.

 economic feasibility. A condition that exists when prospective earning power is sufficient to pay a requisite 

rate of return on the completion cost (including indirect costs). In other words, the estimated value at 

completion equals or exceeds the estimated cost. In reference to a service or property where revenue is not a 

fundamental consideration, economic feasibility is based on a broad comparison of costs and benefits.

 financial feasibility.  The capability of a physically possible and legal use of property to produce a positive 

return to the land after considering risk and all costs to create and maintain the use.

 maximum productivity. One of the four criteria the highest and best use of a property must meet. To achieve 

maximum productivity, a specific land use must yield the highest value of all the physically possible, legally 

permissible, and financially feasible possible uses.
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Appraisal Institute.  The Dictionary of Real Estate Appraisal. 6th

Edition.

 income capitalization approach. Specific appraisal techniques applied to develop a value indication for a 

property based on its earning capability and calculated by the capitalization of property income.

 most probable use 1. The use to which a property will most likely be put based on market analysis and the 

highest and best use conclusion. The most probable use is the basis for the most probable selling price of the 

property. See also most probable selling price. 2. Highest and best use in the context of market value.

 highest and best use 1. The reasonably probable use of property that results in the highest value. The four 

criteria that the highest and best use must meet are legal permissibility, physical possibility, financial 

feasibility, and maximum productivity.  2. The use of an asset that maximizes its potential and that is possible, 

legally permissible, and financially feasible. The highest and best use may be for continuation of an asset’s 

existing use or for some alternative use. This is determined by the use that a market participant would have in 

mind for the asset when formulating the price that it would be willing to bid. (IVS) 3. [The] highest and most 

profitable use for which the property is adaptable and needed or likely to be needed in the reasonably near 

future. (Uniform Appraisal Standards for Federal Land Acquisitions)

 use value assessment. An assessment based on the value of property as it is currently used, not on its market 

value considering its highest and best use. This sort of assessed value is sometimes used where legislation has 

been enacted to preserve farmland, timberland, or other open space land on urban fringes.
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Relevant law

10-6-33.32. Division of land into categories. Agricultural land shall be divided 

by the director of equalization into categories, including cropland and 

noncropland. Each category shall be divided into classes based on soil 

classification standards developed by the United States Department of 

Agriculture Natural Resources Conservation Service.

Source: SL 2008, ch 44, § 9.

Recommended method incorporates Highest and Best Use dimensions 

(financial feasibility) and current use patterns (probable use) that are not 

considered by NRCS.   NRCS ratings and standards are based on the 

productivity/capability of soil.   
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Relevant law

10-6-33.7. Classification of agricultural land in each county--Basis for soil 

valuation. Agricultural land in each county shall be divided into the eight 

classes defined by the United States Department of Agriculture's soil 

conservation service as published in its soil survey for each county. The county 

director of equalization shall, based on the agricultural lands soil survey 

classification, determine a value for each soil type.

Source: SL 1989, ch 86, § 5; SL 1991, ch 82, § 2; SL 2008, ch 44, § 17, eff. July 1, 

2009.
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Relevant Law

10-6-33.28. Agricultural land to be assessed based on agricultural income value. Notwithstanding the provisions of § 10-6-33, 
beginning on July 1, 2009, agricultural land shall be assessed based on its agricultural income value on a per acre basis. The 
agricultural income value of agricultural land shall be determined on the basis of productivity and the annual earnings 
capacity of the agricultural land. The productivity of agricultural land and its annual earning capacity shall be based on data 
collected and analyzed pursuant to this section and §§ 10-6-33.29 to 10-6-33. 33, inclusive.

Agricultural income value is defined as the capitalized annual earning capacity on a per acre basis which has been adjusted 
by an amount that reflects the landowner's share of the gross return. The capacity of cropland to produce agricultural products 
shall be based on the income from crops or plants produced on the land. The capacity of noncropland to produce agricultural 
products shall be based on cash rents or the animal unit carrying capacity of the land, or a combination of both. For the 
purpose of this section, annual earning capacity for:

(1) Cropland is thirty-five percent of the annual gross return to the land; and
(2) Noncropland is one hundred percent of the annual gross return to the land based on cash rent for noncropland.

The annual earning capacity shall be capitalized at a rate of six and six-tenths percent to determine the agricultural income 
value.
Source: SL 2008, ch 44, § 5; SL 2009, ch 40, § 1.
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Relevant Law

10-6-33.31. Director of equalization to be provided agricultural income value for county--Adjustment of assessed 
value. Before July first each year, the secretary of revenue shall annually provide each director of equalization the agricultural 
income value for each county as computed pursuant to § 10-6-33.28. The director of equalization shall annually determine the 
assessed value of agricultural land. The assessed value of agricultural land may be adjusted by the following factors affecting 
productivity:

(1) The capacity of the land to produce agricultural products as defined in § 10-6-33.2; and

(2) The location, size, soil survey statistics, terrain, and topographical condition of the land including the climate, 
accessibility, and surface obstructions.

Each adjustment shall be documented. The director of equalization may document an adjustment by using data from sources 
reasonably related to the adjustment being made. In addition, the director of equalization may use data from comparable sales
of agricultural land to document the adjustment concerning productivity for any of the factors listed in this section.

If the actual use of agricultural land varies from the land use category specified by soil classification standards, the property 
owner may request an examination of the land by the director of equalization. The director of equalization shall make a 
determination of whether to adjust the assessed value of the agricultural land pursuant to the factors listed in subdivision (2).
Source: SL 2008, ch 44, § 8; SL 2011, ch 1 (Ex. Ord. 11-1), § 161, eff. Apr. 12, 2011; SL 2011, ch 50, § 1; SL 2013, ch 44, § 1.
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